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EXECUTIVE SUMMARY

Introduction

Daily approximately 150.000 individual travel movements are conducted by passengers
and Schiphol-workers to and from Schiphol. For this they use cars, taxis, busses, shut-
tles, trains, motorcycles, scooters and bicycles. As such Schiphol is Holland’s biggest
mobility node. Understandably this makes accessibility of vital importance.

Within Schiphol the Traffic & Transportation (T&T) department has the responsibility
for the accessibility of Schiphol. Separated in several modalities (public
transport/taxi/private transport/roads) the goal is to improve the accessibility for
Schiphol’s customers (passengers/personnel/business partners/cargo).

T&T has the ambition to become “Europe’s most accessible multimodal hub”. To
achieve this the performance on the quality of accessibility will have to increase while
facing an increased passenger volume and tougher constraints. Therefore increased
insight in the performance of the accessibility operation is required. In short: the rele-
vant performance delivered by T&T on airport accessibility has to be measured.

Design tracks

The objectives of this thesis is to (1) Design a method that can measure T&T s perfor-
mance and (2) Create a system that uses the designed method to report on the perfor-
mance. To achieve these two objectives, two design tracks are undertaken

Design Track I

The first step is defining what is considered relevant performance for T&T. Through
research and interviews, relevant performance is regarded as the quality of accessibility
delivered to the client. This can be measured by the amount in which the demands of a
client group on the quality of accessibility are met by the characteristics of a modality.

To be able to measure the regarded performance, the offered accessibility is analysed. It
is found that T&T can influence the quality characteristics of each modality based on the
relation with the stakeholder that operates the modality. There are three levels of influ-
ence: Control, Guide and Influence.

To get more insight in the accessibility demand of the different client groups (Passen-
gers and Schiphol workers) an experiment is conducted. This experiment indicates a
different demand profile on accessibility between the client groups, especially towards
price and information.

A combination of literature on measuring accessibility and internal Schiphol documents
is used to declare factors and criteria that determine the quality perception of the client
on accessibility. Six factors (cost, time, reliability, quality, convenience and information)
and 34 underlying quality criteria are declared. To measure these criteria there is a need
for data points and sources that report on these criteria. A table of needed data points,
sources and expected unities is created.

As it is found that the unities of the data points differ greatly and it is unknown what
levels of performance are considered adequate, a measuring method is proposed that
states the increase or decline of performance on the criteria. This is done through indi-
ces that are calculated by comparing performance on two different moments in time.

The declaration of 7 formulates enables the design of a measurement method that puts
weights on the calculated indices. These weights are based on the found demand pro-
files. The criteria that are considered most important in the accessibility perception of a
certain client group, are given a higher weight, resulting in a bigger influence on the
overall index on airport accessibility. Combining all criteria, factors and weights on the
different modalities and client groups with the seven formulas, gives the possibility to
create an overall index on the delivered quality of accessibility of an airport.
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Design Track IT

As less than 40% of the needed data sources is available, it is not possible to implement
the developed method in a Performance Measurement System (PMS). Therefore an
alternative system is created. Based on an analysis of available data sources, supportive
systems and existing KPI, a PMS System is developed. This system is based on Excel and
can present indicators on a monthly basis. The PMS shows a comparison with the pre-
ceding month and the same month one year ago.

To enhance the insightfulness, coloured arrows are used to show high, medium of no
decrease/increase between the periods. Also a graph is presented in the same fashion
graphs are currently presented, for each indicator. Indicators are coupled for each mo-
dality. This gives modality managers the possibility to quickly look for the most relevant
indicators.

As the developed PMS is not able to indicate the client perception of the current quality
od accessibility, a second system is created. This system uses public messages on online
social media (mostly twitter) to measure the sentiment on the accessibility quality of-
fered on train, bus and taxis servicing Schiphol. The system is able to present the
amount of positive, neutral and negative messages on a modality. This enables manag-
ers to react on incidents and to see the change in perception over a longer period of
time.

Conclusion

A first draft design of a method to measure the quality of airport accessibility is created.
Implementation is not possible to a shortage on data sources. It therefore proposed to
start developing the needed data points. If more than 60% of the needed data is availa-
ble, the designed measurement method can be implemented. It is advised to use the
available Qlikview Business Intelligent system for an improved PMS.

Furthermore both design steps are first ventures into creating a system to measure per-
formance at T&T. Due to limitations in time and resources, several assumptions had to
be done. To increase the validity of the indicators presented by the measurement meth-
od, several recommendations on improvement are done.
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PREFACE

General

This thesis is the result of research conducted at the Traffic and Transportation depart-
ment at Amsterdam Airport Schiphol from July 2010 until February 2011. It also forms
the graduation thesis (SPM5910) for the Master track: System Engineering, Policy Anal-
ysis and Management at the Technology, Policy and Management faculty, part of the
Technical University Delft.

SIM

This research is conducted within the innovative mainport alliance ‘Samenwerking In-
novatieve Mainport’ (SIM) (Figure 1-1). It is an alliance between aviation related parties,
including Schiphol Group (SG), Delft University of Technology (TU Delft), Koninklijke
Luchtvaart Maatschappij (KLM), National Aerospace Laboratory (NLR) and a Dutch
knowledge institution for applied research (TNO).

SIM provides a platform for above mentioned parties to be involved in innovative avia-

tion related projects, mostly executed by students as part of their Master’s thesis. SIM
aims to position Amsterdam Airport Schiphol as an innovative European mainport.

[
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FIGURE 1-1: PARTNERS IN SIM
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ITI. GLOSSARY

AAS
KPI

LOS
MRI

OD

PMS

PS

SPL

SG

T&T

Amsterdam Airport Schiphol
Key Performance Indicator

Level Of Service
Market Research & Intelligence

Origin / Destination passengers

Performance Measurement Sys-
tem

Passenger Services

Schiphol
Schiphol Airport
Schiphol Group
Schiphol Workers

Transfer passengers

Traffic & Transportation

Company that exploits Schiphol Airport

Figure that presents key performance on an
objective

The amount of delivered service quality

Division of AAS that conducts market re-
search

Passengers who either start (O) or end (D)
their air travel at the airport

System able to use organisational data to
measure performance and present insightful
indicators

Department under AAS responsible for ser-
vices to passengers

Physical location (town)
Airport location at Schiphol
Parent to AAS,

Workers from multiple companies working
at the physical Schiphol area

Passengers who use the airport to transfer
from one flight to another (often interconti-
nental to continental and v.v.)

Division of AAS responsible for the accessi-
bility of the airport

The term Schiphol in its purest definition is the physical town. However in general use
— as in this thesis — it refers to Schiphol Airport.



10



IV.

LIST OF FIGURES AND TABLES

FIGURES

FIGURE 1-1: PARTNERS IN SIM ...oovoeoireeeeeeeeeeseeseeseeesssseeseeseesseseessssseessssesesseesesseasssssesssssesssssesssssasssssasessessesenns 7
FIGURE 1-1: LANDSIDE VS. AIRSIDE .......cooomveeeeeeeeseeeseseeeseseeseeseeseeseeseseeseseeesesseesssseesseseeesesseeseseesesseseeees 17
FIGURE 2-1: FOCUS OF CHAPTER 2, PROBLEM AND OBJECTIVE «....ooumveeereeeeeeeeseseeesseseessesreessseeesesseesseens 19
FIGURE 2-2: TWO MAIN THESIS OBJECTIVES .....ocumvveemreeeeeeeseeseeseeseeseseeseseeeseseessssesseseessesseeseseeesesseeseees 20
FIGURE 3-1: THE DESIGN TRACK IN RELATION TO THE PROBLEM AND OBJECTIVES ......covveereereereenes 21
FIGURE 3-2: OBJECTIVES IN DESIGNTRACK...........coveeeereeereseeesesseeseesessesseeseseeessseesssseesseseeeseseeesesseesesseseeees 21
FIGURE 3-3: SIMPLIFIED T&T PMS ....veoeeveeeeveeeeeeeesesseesesseesesseessssseesessesesssesesssesssssaesessesssssassssseesssseesessesesses 22
FIGURE 3-4: REPRESENTATION OF DESIGN PLAN .....oo.ooomioeemeeeeseeseeeeeseeseseeeseseeeseesesseseeeseseeeseseeesessesseees 26
FIGURE 4-1: CLUSTERS, KPIS AND PIS ....oooeveeeeeeeseeeeeesseeseeseessesseesessesesssesssssessssseesessesssssessssseesssseesessesssens 32
FIGURE 4-2: POSITION OF LEADING/LAGGING INDICATORS IN THE VALUE CHAIN .....vooveereerereenns 32
FIGURE 4-3: FRAMEWORK FOR DESIGN TRACK I.......couveeneeeeeeseeseeseeeeseeseseeeseseeseesesseseeeseseeeseseeesesseeeeees 33
FIGURE 5-1: STEPS IN CHAPTER 5......coommveeeeeeeeeseeeseeeeseeseeeeseesseesessssseessesseessessseessssessesessssssesessesseesesessessssees 35
FIGURE 5-2: COMBINING GOALS AND THESIS LIMITATIONS TO RELEVANT OBJECTIVES................... 36
FIGURE 5-3: OBJECTIVES & STRATEGIES OF SCHIPHOL DEPARTMENTS .....cconmvvveeeeeeeeeseeeseeseeeseeesee 36
FIGURE 5-4: CTQ TREE .........oouooeeeeeeeee e eeeeeeseeseeseeseeeeeseeeseseesesseeseeseesseseesesesessesessesesseesseseeesesseesesseesesseseeees 37
FIGURE 5-5: SIMPLIFIED OBJECTIVE TREE T&T ......cconvveeeeeeveeeseesseeeesseeseessssseesessesseessseseesesseeseeessssseeeseee 37
FIGURE 5-6: RELEVANT MEASUREMENT OBJECTIVE.........ooeemeveeeeeeeeeeeeeeseseeeseeeeseeseesseseeeseseeeseseeesessesseees 38
FIGURE 5-7: ACCESSIBILITY DEMANDS VS. MODALITY CHARACTERISTICS.........vveeeeeeeeseeeeeeseeeeeeesee 39
FIGURE 6-1: STEPS & PARAGRAPHS IN CHAPTER 6 .....oocoooreeeeeeeeeeseeeeeeeeeseseeseseeesessesseseeeseseeeseseeesessesseees 41
FIGURE 6-2: ORGANISATIONAL POSITION OF T&T ......ooeeerreeeeereeseeseeeeseeeseseeeseseeesessesseseeeseseeeseseeesessesseees 42
FIGURE 6-3: FINANCIAL FIGURES SCHIPHOL GROUP 2000..........veereeereeereeeseeeseseseeeessesseessseeseesssseseeeseee 42
FIGURE 6-4: WHOLE PASSENGER PROCESS ..........ovvevereeneen. .43
FIGURE 6-5: WCA FRAMEWORK.................... .44
FIGURE 6-6: MODALITIES AT SCHIPHOL............ .46
FIGURE 6-7: DIFFERENT INFRASTRUCTURES................. .47
FIGURE 6-8: AAS ARRIVAL AND DEPARTURE COURTS. .47
FIGURE 6-9: BUSINESS PROCESSES WITHIN T&T........... .48
FIGURE 6-10: T&T PARTICIPANTS ........oorvereereenne. .49
FIGURE 6-11: SCHIPHOL WORKERS LOCATION & .... .51
FIGURE 6-12: SCHIPHOL WORKERS MODAL SPLIT............... .51
FIGURE 6-13: DEPARTING PASSENGERS ON MODALITIES........oveeoveeeeeeseeeeseeeeeseesesseseeseseeeseseeesesseeseeees 52
FIGURE 6-14: DEPARTING PASSENGERS ON BACKGROUND........commveeeereeerseeseeseeesseeesseeseeseseeseeesseeseee 52
FIGURE 6-15: DEPARTING PASSENGER COURSE OF MODAL SPLIT ........cooeeemeeeeneeeeseeseeeseseeseseeeseeseeseeees 52
FIGURE 6-16: USE OF MODALITIES BY CLIENT GROUPS........cveeeeeeeereeeseeeeseeeseeesesesseeessesseesesesseessseseees 53
FIGURE 6-17: LEVELS OF INFLUENCE ON SCHIPHOL LOCATION ....corveeeeeeeeeeseeeeseeseeeseseeseseeeseeseeseenes 53
FIGURE 7-1: CTQ TREE ....oooooomveeeeeeeeeseeeeseeeee e s s s oo es e seeseeseses s ses oo sessessessessssseaesesseessssesesseesssees 55
FIGURE 7-2: FIVE QUALITY ASPECTS OF ACCESSIBILITY .....comevveeeeeeeeeeseseeseseeseeseseeseeseseeeseseeeseeseesseees 56
FIGURE 7-3: PASSENGERS AND VISITORS RELEVANT TO T&T ....orvveeemeveeerseeseeeesseseeeeseeeseesssesseessesseees 60
FIGURE 7-4: DIFFERENT HOMOGENEOUS CLIENT GROUPS ....ccommveeeereeereeeseeseseseeeesseeseesesesseeesseesen 61
FIGURE 7-5: AXIS OF INFLUENCE ........eooeveeeeeeeeseeeeseeeseseeeseseeseeseesseseeseseseseeesesseseesesseseaeseseeeseseeesesseseeses 62
FIGURE 7-6: EXAMPLE OF RATED POSTER ON PASSENGERS .........vvoeumveeeeeeeseeeseeeseeeesseeseessseeseeesseesenes 63
FIGURE 7-7: HIGHLIGHTED FACTORS ON RATED PASSENGER POSTER ........eeoeveeeereeeseseeeseseeseeseessenns 63
FIGURE 7-8: HIGHLIGHTED FACTORS ON RATED SCHIPHOL WORKER POSTER .........ovceeereeereeereeenn. 63
FIGURE 7-9: SEGMENTED AND VALUED POSTER ......cooveeeeeeeeseeseeseeeeseeeseseeeseseeessesesseseessesseesesseesessesseees 64
FIGURE 8-1: FRAMEWORK TO BE FILLED IN ......oooumoveeemeeeeeeeeeseeeeseeeseeesessseeeesseesseesesessessseeseeesesseseesesesenens 67
FIGURE 8-2: RESULTING PERFORMANCE FRAMEWORK .......coveemveeeeeeeeeeeeseeeeeseeseessesesseseeesesseesessesseees 69
FIGURE 9-1: METHOD FOR CALCULATING PERCEIVED LOS ACCESSIBILITY........uveeeereeeeeeeeeereeesenenne 75
FIGURE 9-2: CRITERIA OF INFLUENCE ON ACCESSIBILITY FACTORS .....oveomeeeereeeeeseesesseseeseeeeeseeseessenes 76
FIGURE 11-1: COMBINING APPROACHES TO CREATE A PMS......voooveeeeeeeeeeeeseeeeeseeseessesesseseeeseseeeseeseesseens 85
FIGURE 11-2: FRAMEWORK FOR THE CREATION OF A PMS.......oooommeveeeeeeeeeesseeseeesseesseeesseeseeseseeseeesseesenee 86
FIGURE 11-3: INFORMATION SHARING SUPPORTED BY SYSTEM ....couvoeeeeeeeeeseeeeseesesseseeeseseeesesseessenes 87
FIGURE 12-1: DATA AVAILABILITY SCHIPHOL WORKERS .......veoeereeeeeeeseeeseeseeessesseeeseseseeeessesseessseseees 90
FIGURE 12-2: DATA AVAILABILITY PASSENGERS.........ouveeeteeeeeeeeseeeeeseeseeseesesseeseessssesseseessesseeseseeeses s 90
FIGURE 14-1: QUALITY POSITION OF SPL IN EUROPE .........covveereeeeeeseeeseeeeseeeseeesseesseeeseeeseeesesesseeessseseees 03
FIGURE 14-2: CURRENT PERFORMANCE INDICATOR ON NUMBER OF TRAIN CONNECTIONS............94
FIGURE 15-1: SCREENSHOT OF DEVELOPED PMS .......coovoemeveeeeeeeeseseeeseseeeseeseeeseseeeseseeeseseeessssesseees .96
FIGURE 15-2: DASHBOARD OF SOCIAL MEDIA SCANNER............. .99
FIGURE 15-3: SCREENSHOT OF DEVELOPED TWITTERSCANNER...........cooveereeeresseeseeseeseseeessseeesessesseens 99
FIGURE 17-1: DEVELOPED FRAMEWORK FOR PERFORMANCE MEASURES... ...105
FIGURE 17-2: SMALL VERSION OF FILLED IN FRAMEWORK.........vveereeeeeeeseesesseseeeesseesesseesesseesne 107
FIGURE 17-3: DEVELOPED WEIGHTED TREE ON MEASURING ACCESSIBILITY PERFORMANCE.......108
FIGURE 19-1: PMS STEPS ACCORDING TO AZORFA ET AL ...eeoveeeeeeeeeeeeeseeseeeeeseeesesseessssesseseessesseesseseesee 124

11


file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914020
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914021
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914023
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914028
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914031
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914032
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914034
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914036
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914038
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914039
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914040
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914041
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914042
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914043
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914044
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914045
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914048
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914049
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914050
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914051
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914052
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914054
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914055
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914056
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914057
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914059
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914064
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914068
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914070
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914071
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914072
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914073
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914075
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914077
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914078
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914081

FIGURE 19-2: BROWN’S FRAMEWORK .......cccooiiiiiiiiiiiiiiiiiiiscicccsssss st 125

FIGURE 19-3: BUSINESS EXCELLENCE FRAMEWORK .......cccooiiiiiiiiiiiiiiicicnncsc e 126
FIGURE 19-4: TECHNIQUES AND STEPS TO FIND PERFORMANCE MEASURES .........cccccvviniinininnnns 127
FIGURE 19-5: ENHANCED SIX-STEP PMS FLOWCHART........cccoiniiiiiiiiicicccc e 128
FIGURE 19-6: TOOLS AND PROCEDURES FOR DEVELOPING TOP LEVEL SET OF BUSINESS
OBJECTIVES ...ttt a s s e b easennene 129

FIGURE 19-7: QUESTIONS AND ANALYSES NEEDED TO COME TO PMS.....
FIGURE 19-8: VISION, MISSION AND AMBITION OF THE SCHIPHOL GROUP.
FIGURE 19-9: ATRPORT CITY CONCEPT ...ttt ettt
FIGURE 19-10: AAS GOALS IN BECOMING EUROPE’S PREFERRED AIRPORT
FIGURE 19-11: CTQ TREE......c..coociiiiiiienieannes ..
FIGURE 19-12: BUSINESS PLAN STRATEGY .....ccceovtriiiiininieicneneenne ...135
FIGURE 19-13: GRAPHS ON DEPARTING PASSENGER VOLUMES..

FIGURE 19-14: GRAPHS ON SCHIPHOL WORKER VOLUMES .....c.c.coctiiiiintiiiinteteeeeeteieseeee e 138
FIGURE 19-15: SCREENSHOT DASHBOARD CLIQVIEW .....ccutitiiiiiiiriiiinientetesiesitetesresie et ne e 147
FIGURE 19-16: SCREENSHOT DASHBOARD ORACLE OBIEE ........c.coceiiiiiniiiiiiniiiccneeicieeeeteceeeiene 147
TABLES
TABLE 6-1: SCHIPHOL WORKERS NUMBERS SPLIT OVER MODALITIES AND SCHIPHOL AREAS......... 50
TABLE 6-2: DEPARTING PASSENGER NUMBERS SPLIT OVER MODALITIES AND PASSENGER TYPE... 51
TABLE 6-3: STAKEHOLDERS & INFLUENCE .......ooiitiiiiiitiieneeteieeee ettt et 54
TABLE 7-1: RESULTING DEMAND FACTORS ......oootiiiiirieieteeet ettt et sae st 57
TABLE 7-2: CRITERIA FROM CTQ TREE .....cc.eiiiiiiiiiineeteieete ettt sttt st st 58
TABLE 7-3: COMMONLY USED PERFORMANCE MEASURES ACCESSIBILITY....ccccovvterierierieenienieeneennns 58
TABLE 7-4: RESULTING SELECTED ACCESSIBILITY CRITERIA .....ccceociiiiiiiiiiicnieieiceeeceeeeeee e 59
TABLE 7-5: EXPERIMENT CRITERIA ON ACCESSIBILITY QUALITY ....ooiiiiirieieneeteieeieeteeeeiee e 62
TABLE 7-6: QUALITY FACTORS ON ACCESSIBILITY .....eotitiiiniiiiieneeteieeteteiese ettt 62
TABLE 7-7: SCORES PASSENGERS BASED ON EXPERIMENT ......cccoiiiiiiiininieiercete ettt 64
TABLE 7-8: RESULTING FACTOR SCORES OF EXPERIMENT ......ccccoctiiiiiininiiieninicieeeeteresieeeere e 65
TABLE 9-1: SHRINER AND HOEL STATING DATA REQUIREMENTS AND SOURCES FOR ACCESSIBILITY
FACTORS ..ottt ettt et b e e st et b e at et e b e bt e b e bt e st e b e sbe et et e ent et ennes 72
TABLE 9-2: EXAMPLE OF DATA NEED ON SELECTED CRITERIA FOR PASSENGERS........cccccecevenenennee. 73
TABLE 9-3: ABSOLUTE DAILY MODALITY VOLUMES (ONE-WAY)
TABLE 12-1: OVERVIEW OF EXISTING DATASOURCES AT T&T .....ooieieieniieieienieeterieeieetesee st
TABLE 12-2: SELECTION OF RATED DATA SOURCES ON PASSENGERS AND SCHIPHOL WORKERS.... 90
TABLE 13-1: COMPARISON OF AVAILABLE SUPPORTING SYSTEMS ......ocooiiiiiiininiinintnicneneeteeeeeeee 91
TABLE 17-1: AWARDED RATINGS ON ACCESSIBILITY FACTORS ...... ...107
TABLE 19-1: PREFERENCES OF PMS DESIGN AND OUTPUT........ ..121
TABLE 19-2: STEPS TO DEVELOP A PMS..... ..124
TABLE 19-3: T&T GOALS IN VISION PAPER ......cccoctiiiiiniiiininiciceeeene ...134
TABLE 19-4: SCORES SCHIPHOL WORKERS BASED ON EXPERIMENT ............ ...139
TABLE 19-5: DATA NEEDS FOR ACCESSIBILITY CRITERIA ON PASSENGERS........cccccovirniiinienieeneenaens 140
TABLE 19-6: DATA NEEDS FOR ACCESSIBILITY CRITERIA ON SCHIPHOL WORKERS.......ccccccceverinniene 141
TABLE 19-7: DATA AVAILABILITY PUBLIC TRANSPORTATION ......coctiitiiiniiiinienieieneseeiesiesiee e 142
TABLE 19-8: DATA AVAILABILITY ACCESSIBILITY PROJECTS ....c..ootiiiiiniiieneneetereeeeteieeee e 143
TABLE 19-9: DATA AVAILABILITY ACCESSIBILITY ROADS & ROAD CONDITIONS .......cccceevieeneneeneenne 143
TABLE 19-10:DATA AVAILABILITY DATA ANALIST ...covtitiiiieteteeeteteeetet ettt st 144
TABLE 19-11: DATA AVAILABILITY TAXIS ..ot otieeeteeeeteeeette et e seteeseteessaaeesaaaeessaeesasaeesnsassnsseesnssseesnnnen 145
TABLE 19-12: MATCH BETWEEN NEED AND AVAILABILITY OF DATA(SOURCES) ....ccceoeeieieienieeeennane 146


file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914082
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914089
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914090
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914091
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914092
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287914095
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287913076
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287913090
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287913091
file:///C:/Users/Maarten%20en%20Lau/Desktop/SPM5910%20-%20Maarten%20J.%20Janssen%20-%20final7.docx%23_Toc287913092

V. TABLE OF CONTENT

IIT. GLOSSARY .uceturerrererenrecereceresacensesasesasssssssesassssssssssssssssssssssssssssssssssssssnss 9
IV. LIST OF FIGURES AND TABLES .....ccctuttuttuttuiinntacrectaceecsncsessassessassassassenses 11
V. TABLE OF CONTENT ...cccuctituttituceitereienrertrecesrecessesecsssaseessssesscsssesasssssssnsans 13

- INTRODUCTION - ..cituiiiiiinitniitniieniiecteietnieenictncttsctasctascssscsssssssssssssscssssssscsscsssees 15
1 INTRODUCTION....ceittuiiuniranirncrniennceencensctasctascsescsnsssscssssssscesscssscssscsscssss 17

2 PROBLEM & OBJECTIVES . cccttetctetetceccescsccoccsccscoscoscoscossscassoscssssscssssscscons 19
2.1 PROBLEM ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e aaaees 19
2.1.1 Problem Formulation 20

2.2 OBUECTIVES eeeeeeeeeevrreeeeeeeeeessseeseeseseessssssesessssssssssssssessssssssssssssesssssssssssssssssssssssssennssnns 20

3  DESIGN TRACK . ..cictteceecacecercscecescasecescscescssssessssscsssssssessssscsssssssessssssssssssses 21

3.1 DESIGN APPROACH

3.2 DESIGN QUESTIONS
3.3 DESIGN PLAN.....cooiiiiiiiiiiiiiiciiiiieeeeeeeeeeeee,
3.4 ASSUMPTIONS & LIMITATIONS

-DESIGN TRACK I - c1itittececacecacacscscscscscressssssssssesesesssssssssssssssssssssssssssssssssssssssssses 29
4 INTRODUCTION & FRAMEWORK FOR DESIGN TRACK IL....ccccecececacacncnes 31
4.1 WHAT IS PERFORMANCE MEASUREMENT? ...cceeieeeuvureeeeeeseeinrreeeeeeessesnnseeesesesssnsssseessensnnnns 31
4.1.1 Performance Indicators 32

4.2 FRAMEWORK FOR DEVELOPING PERFORMANCE MEASUREMENT METHOD .....uuvtereueeerennns 33
4.2.1 Recommendations 34

5 DEFINING PERFORMANCE FOR T&T...cccceeeetcececescocecescaceccssosescscscescssasese 35
5.1 ATRPORT ACCESSIBILITY «.uuvveeeeeuueeeseueeesssueessssseeessssesssssesssssessssssssssssssessssssssssssssssssases 35
5.2 RELEVANT OBJECTIVES ..ceieceuvtteeeeeeeeeuseeeeeeeaeesssssesesesssssssssesssssssssssssssssssssssssesssssssnns 36
5.2.1 Schiphol and T&T 36
5.2.2 Limitations 38

5.3 CONSIDERED PERFORMANCE ......cccerveeveeeueeeveenseeenseeeeseessssessssessssesseessssessssessasessssenseesns 39

6 AIRPORT ACCESSIBILITY OFFERED ...ccccccctcetecescececescocescscscescssssescssssesess 41
6.1 TRAFFIC & TRANSPORTATION ...eeeeeuveeieeureerserveeeseueesssseessssseesssssessssesssssssessssssessssssessns 42
6.1.1 Clients 44

6.1.2 Accessibility Services 45

6.1.3 Business processes 48

6.1.4 Roles 49

6.2 VOLUME ANALYSIS ..eeeeeeeuuvrteeeeeeeeirseeeeeeesasssssssessesssssssssessssssssssssssssssssssssssssssssssssssssssssans 50
6.2.1 Schiphol workers 50

6.2.2 Departing passengers 51

6.2.3 Workers & Passengers side-by-side 53

6.3 STAKEHOLDERS & INFLUENCE ...eeeeiieeeeiuureeeeeeeeeesseresesessessssssesssessessssssessessssssssssesessnsnnnes 53
6.3.1 Control, Guide and Influence 53

6.3.2 Analysis 54

7 CLIENT ACCESSIBILITY DEMAND...cccccctcecetcaceccscscecescssescscscecssssescscscesase 55
7.1 N0 ) USRS 55
7.2 CRITERIA ...vtvtteeeeeeeeuereeeeeeeeaenssseeeessasaasssssseesesssssssssssessassssssssssssesssssssssessssssnssssssesssensnnnns 57
7.3 HOMOGENEOUS CLIENT GROUPS ..eceeeeutieieerreeeeerreesessseesessseessssssessssssessssssesssssesssssssssnnes 59
7.4 DEMAND PROFILES OF CLIENT GROUPS ...ccceeeeeuvrreeeeeeeeeinereeeeesesessssssseessssssssssssessssesssnsees 61
7.4.1 Experiment 62

7.4.2 Resulting Demand profile 64

8 FILLING IN THE FRAMEWORK ...cccccetetcececescecescscscecescssescscssescssssessssssesene 67
9 DESIGN OF A PERFORMANCE MEASUREMENT METHOD ...cccccceeeteacecens 71
9.1 LEVEL OF SERVICE ...vvvteeeieeeeiuuereeeeeeeeisseeeeessseesssssessesssssssssssssssssssssssssssssssssssssssssssssssssees 71
9.1.1 Data requirement 72

9.2 MEASUREMENT METHOD ....ccevveeeueeeeseeeseeseeeeseeesseessssessaseesssesseessssessssessssssssessssessssenssesns 73
9.2.1 Index rating 73

9.2.2 Weighting influence based on the demand profiles 74

9.2.3 Combining modality and client group indices 77

13



9.3 MEASURING EXAMPLE....ccciieeeitvtieeeeeeeeineereeeeeeeessseeeeeseeessssssessssssssssssssssssssssssssssensnnnes 78

10 VERIFICATION OF DESIGN TRACK L...ccceecetceeccacescoscescoscssoscoscsscsscsscscons 79

-DESIGN TRACK II -..uecttieeceecercscsscescoscsscsccsscscossoscossossossosssssssssssscsssssssssssssssssosce 83

11 INTRODUCTION & FRAMEWORK FOR DESIGN TRACK IIL.....cccccececenenceee 85

11.1 COMBINING THEORY AND PRACTICE ......uuuvurreeeeeeerrereeeeeeeeessssseeeeeeessssssssesesssssssssssesessennnns 85

11.2 FRAMEWORK FOR DEVELOPING A PIMIS ..ottt ettt e e e e ennnnees 86

11.2.1 Requirements & Recommendations 86

12 INPUT: DATA AVAILABILITY .cccececeecececcacececcscecescscsceccscesescscscsccsssssscscscese OO
12.1 DATA SOURCES ....uunueeeeiieeeeeeeennennnnnnnnnnnnnnnnnes

12.2  GAPS BETWEEN DATA DEMAND AND AVAILABILITY
13 SUPPORTING: SOFT- & HARDWARE SYSTEMS.....ccccctuttuiinncinncienciencenee. 91

13.1 AVAILABLE SYSTEMS ..vuuuuuuuuuuuereereeseeessseensessessnnssssssssssssssssssssssssssssssssssssssssssssssssnssnnnssnnnns 91
14 OUTPUT: PERFORMANCE INDICATORS ..ccccetetercacecrcececcscacecescosescscscesens 93
14.1  CURRENTLY ASSESSED KPI ......uneiiiiiiieiiieceeeeee ettt eeeeee e e e e eaeeee e e e e nne e e e e e e 93
14.1.1 OUETALL PETTOTTIUATICE ...ttt sae e e s seste e e e sete e esassensesassansensenees 93
14.1.2 Performance Sub processes 94
15 DESIGN OF A PMS ..iiiiiitctcececrccecececececececececsssssssssssssssssssssssssesssssssssssssssssss
15.1 DESIGN ELEMENTS ...uuueeeeeeeeeeeeeeeeeereeseeeeeeennnnsnnsnnnnssnnnnnnnnnnnsnnnnnnnnsnnnnsnnsnnnnnnnnnnnnnnnnnnnnnes
15.2  RESULTING DESIGN............

15.3  SOCIAL MEDIA SCANNER
15.3.1 Design steps

16 VERIFICATION OF DESIGN TRACK IL...cccucutttetecacacececscscscscsesesesacececacacnes 101
=~ CONCLUSION -.tictceceecececcscscecescssescscscscesssssssssssesesssssssssssssssssssssssssssssssssssssssesess 103
17 FINAL CONCLUSIONS & VALIDATION ...cccctteitececeeraceerecsresacsecacsesacsenes 105
17.1 FINAL CONCLUSIONS
17.2  VALIDATION ..uuutvteeeeeeeeuureeeeeeessessreeeeeessssisseseesessssssssesesssssssssssssesssssssssssssesssssssssssasessns

18 RECOMMENDATIONS ...ccceitutuitiertirnreirncenrecesrecestsesessecassssassscassossssssesans

18.1 MEASUREMENT METHOD
18.2  PERFORMANCE MEASUREMENT SYSTEM....

18.3  ORGANISATIONAL ..ceeeeeeeuvrrreeeeeeeerrrrreeeessasesssssseeesesesssssssessssssssssssssesesssssssssssesssssssssssessns
190 REFERENCES ...ccttttittiecercececcrcacecescecescscscescssecescsssssssssesescsssssssssssescsseseses
SANNEXES -.oiiiiiiiiiititititititetteretetecesecesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 119
A. THEORY ON PERFORMANCE MEASUREMENT SYSTEMS..ccectececcecsccscsccscsecsssssssssssscsscsssscass 121
A1 CREATING PERFORMANCE MEASUREMENTS .....cceriteeesueeesiueeesssreeessueeesssseesssseesssssesssssesssssessssnsesssnnes 121
A.2 PMS STEPS ..veeeiieecieeeeeeeeeieeeeeee e eeiees
A3 FRAMEWORKS
B. FULLOBJECTIVE ANALYSES t1ectceceecececescacecescscecescscscescssscesossscesessssssessssssessssssessssssesssas 131
B.1 SCHIPHOL GROUP......viieettieeeurieeeteeesstteeesseeesssseesssseessssseesssesssssassssssessssssesssssessssseessssessssssesssssesssnnen 131
B.2 AMSTERDAM ATRPORT SCHIPHOL ....uvvieeuieeesteeesiueeessseeessseessssseesssssesssssssssssssssssssessssessssssssssssesssssees 131
B.3 PASSENGER SERVICES.....ueeeteeiteeeueesseesseessaesssesssessssesssesssessssssssessssssssssssssssesssassssesssssssssssssssssssesne 133
B.4 TRAFFIC & TRANSPORTATION ...eeeiieeuuurreeeeeeeiuurreeeeesssisseeseesssssssseeessssssssssessssssssssessssssssssessssssssssees 134
C. TRAFFIC OPERATIONS ..cutttectcrecscsscsessssssscsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 135
D. FULLVOLUME ANALYSIS ttectctecsccecsccscsccscsscssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 136
D.a DEPARTING PASSENGERS.....cceeiiieiutttteeeeeiiutteeeeeseiisssseeesssssssseesssssssssesesssssssssseessssssssssesssssssssssesesssns 137

D.2 SCHIPHOL WORKERS .....cuuttttteeeeeeiutteeeeeeiiusseeesesesussseessssssssseessssssssssssesssssssssessssssssssssssssssssssssesssns 138

E. RESULTING SCORES EXPERIMENT ON SCHIPHOL WORKERS ..cccececscscscsececscscscscscsssscsesecnes 139
F. FULL RESULTS DATA NEED ANALYSIS tctececcecsccscsccsccscscsscsccssssssssssssssscsssssssessssssssssssssss 140
F.a PASSENGERS ...uttviieeeieiiiieieeeeeeeiuteeeeeeeeiuaseeesesessssaeesssssssssseeessssssssesessssssssseessssssssseesssnssssseeesenns 140
F.2 SCHIPHOL WORKERG.....cceutteeeutteeeteeessiteeesseessssseesasseessssseessssessssssesssssesssssssssssesssssseessssessssssesssssesssnnen 141
G. SURVEY ON DATA AVAILABILITY scececececscsccccecececscscscsssssssssssssssssssssssssssssssssssssssssssssssssnss 142
H. MATCHING NEED & AVAILABILITY tcececececcececececscscscscsssscsssssssssssssssssssssssssssssssssssssssssssss 146
I.  SCREENSHOTS EXISTING BI SYSTEMS SCHIPHOL .cccoccecsececsecscressesscscsscssssssssssssssssssssssssss 147



- INTRODUCTION -



16




INTRODUCTION

This chapter provides an introduction to the subject (accessibility) and principal (Traffic
& Transportation) of this thesis. The environment of the problem is also presented.

Amsterdam Airport Schiphol (AAS) provides direct connections to 284 worldwide air-
ports in 93 countries (Schiphol Group NV, 2010b). AAS daily welcomes, on average,
40.000 passengers and over 50.000 employees from 544 companies that work at the
Schiphol ground (Schiphol Group NV - T&T, 2009). As the national airport and located
in the heart of the Netherlands, AAS is vital to Dutch travel and logistics. With an in-
creasing amount of transfer passengers (transfer between flights) and the number 5
position the Europe’s biggest airports, AAS has a strong position in the worldwide net-
work of major airports. Due to the jobs it provides and its logistic importance, AAS is
vital to the Dutch economy.

Europe’s preferred airport

The air transportation market is expected to be growing significantly over the coming
years (Schiphol Group NV - ACP, 2009). The upcoming low cost carriers combined with
increasing globalisation result in more people flying more often. Schiphol has the goal to
not only facilitate this increase in passengers but also increase its overall market share
over the coming 10 years.

To achieve this, a program has been started to become “Europe’s Preferred Airport”.
The focus is on “delivering premium quality to all customers in all processes” (Schiphol
Group NV, 2010c¢). This means an increased focus on the customer and assuring value
to the customer in each process.

Part of this program and supporting the quest for increased quality and customer focus
is a more “lean and mean” approach to improve on the effectiveness and efficiency of the
airport operations. From a cost driven management system, AAS is moving towards a
market and client driven approach (Schiphol Group NV, 2010a).

Landside Accessibility

Each airport is divided in an airside and land-
side activities. Landside is the publicly accessi-
ble area before security as shown in Figure 1-1.

AIRSIDE ACTIVITIES

ACTIVITIES ON THE SCHIPHOL SITE

ACTIVITIES OF
With landside accessibility is meant the ap- AMSTERDAM

proach (of the Schiphol grounds) by ground schoL
transportation. With almost 100.000 people
going to and from Schiphol every day, an
enormous combined logistic operation is need-
ed to transport all these people to and from the FIGURE 1-1: LANDSIDE VS. AIRSIDE

Schiphol grounds. By a mixture of modalities consisting of trains, buses, cars and mo-

tors, taxis, shuttles, scooters and bikes, Schiphol is made accessible for the masses.

“It is recognized that airport accessibility is a major determinant of airport choice,
because the availability and use of different access modes affects the perceived accessi-
bility of different airports.” (Airport Cooperative Research Program, 2008)

Multiple studies on the factors that determine the valuation of an airport have shown
that the landside accessibility of an airport is a considerable factor on the total airport
valuation (Airport Cooperative Research Program, 2008, Gosling, 2006, Humphreys
and Ison, 2005). If an airport is considered badly accessible, this will have a direct and
significant impact on the total appreciation of the airport by both passengers and em-
ployees. Landside accessibility is therefore of great importance to an airport both on
acro level (connecting roads, train connections, bus lines, etc) as on a micro level (dis-
tance to terminal, curb side traffic flow, etc).

CUSTOMS &
SECURITY

“With almost 100.000
people going to and
from Schiphol every
day, an enormous
combined logistic
operation is needed to
transport all these
people to and from
the Schiphol
grounds.”
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“At AAS the Traffic &
Transportation (T&T)
department is re-
sponsible for
Schiphol’s landside
accesstbility”
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Traffic & Transportation

At AAS the Traffic & Transportation (T&T) department is responsible for Schiphol’s
landside accessibility. Their goal is to optimise the accessibility of the airport for all cli-
ents. T&T specifies three client groups in their focus on landside accessibility: Passen-
gers, Schiphol Workers (Employees at the location Schiphol from varying companies)
and Cargo. Each group has a different demand towards accessibility and a different
travel pattern.

The department itself is grouped in an operational branch (responsible for the traffic
flow on the Schiphol grounds), modality managers (bus, train, taxi, cars) and a tactical
branch (accessibility projects). The company wide vision of becoming Europe’s pre-
ferred airport is translated within T&T to: “Becoming Europe’s most accessible multi-
modal transportation hub.”

Chapter 2 and 3 will elaborate on the problem situation and the objective of this thesis.
Paragraph o presents a fully detailed design plan that describes all phases, steps and
chapters of this document.



PROBLEM & OBJECTIVES

The preceding chapter has provided an introduction to T&T, its surrounding and its
main goal of “Becoming Europe’s most accessible multimodal transportation hub”. This
Chapter will present the problem in realising this goal: a measurement problem. The
objective of this thesis are also set and used as a point on the horizon. The objectives
lead the formulation of a Research and Design Process. Figure 2-1 shows the focus of
this chapter in relation to the Research and Design process.

IST: Research SOLL:

Problem definition &
(par. 2.1) Design process

Objective
(par 2.2)

FIGURE 2-1: FOCUS OF CHAPTER 2, PROBLEM AND OBJECTIVE

2.1 PROBLEM

T&T is focussed on improving their operations and is ambitious in creating projects that
are in line with the goal of becoming Europe’s preferred airport. Critical in deciding on
what projects to select and what operations to improve, is knowing what the current
performance of the accessibility operations is. After all how could otherwise be known
where performance could or should be improved? Or as stated by Lohman, et al.: The
ability to measure performance of operations can be seen as an important prerequisite
for improvement” (Lohman et al., 2004)

On several parts of the T&T accessibility oper-
ation there is performance data available that
is (sometimes) used by a modality manager | ® Not related to the department’s

Current indicators within T&T are:

and a few performance indicators are devel- goals
oped. However the relevance to the depart- | ¢ Not compared or combined
ment’s goals is not specified. The data is not with other (department) data

put into context with other data or compared
to the higher strategic goals of the depart-
ment. Also the data and insights are not (au-
tomatically) shared among others roles and
functions in the department. Furthermore
most data depends on interviews and ques-
tionnaires that are undertaken on set inter-
vals: the outcomes are post-performance (resulting) and low frequent. As a result the
T&T department currently has a limited capability to measure and report on its overall
performance.

e Not shared with among func-
tions

e Low frequently updated and
oriented on post-performance
(lagging indicators)

Measure Performance

And there lies the problem within T&T. There currently is no specified combined meth-
od or system to measure the resulting performance of the T&T operation. Or, as formu-
lated by a manager: “We just don’t know how well we are doing our job”. (Interview
drs. B.C.C.A. van Dorst MTL, 2010).

Motivated by the expected increase in client volumes combined with a focus on quality
to the clients, T&T is looking for a system to measure the performance of its department
with regard to its goal of providing high quality accessibility to its clients.

“There currently is no
specified combined
method or system to
measure the resulting
performance of the
T&T operation”
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“Formulated in its
most simple form, the
resulting objective of
this this thesis is to
give T&T insight in its
relevant perfor-
mance”

“The T&T manage-
ment has explicitly
stated that this Thesis
should resultin (...)
not only a design on
paper, but an actual
created and imple-
mented system”

2.1.1 PROBLEM FORMULATION

T&T currently has insufficient insight in the performance of its operations to steer time-
ly and accurately on incidents, notice trends and measure the effectiveness of the opera-
tion on strategic goals. T&T would there like to have a method and system that is able to
measure and report on its performance of offering high quality landside airport accessi-
bility to its clients..

It is currently unknown how such a system should be conceived from both a technical as

organisational standpoint. As such the initial main problem formulation is:

“T&T wants to measure and report the resulting performance of its airport
accessibility operation, but doesn’t know how this can be achieved”

2.2 OBJECTIVES

In order to create a plan, this paragraph describes T&T’s desired situation. This can act
as a beacon in the steps to creating a solution to the problem stated above. Consultation
with T&T management has provided the two main objectives.

Formulated in its most simple form, the re-
sulting objective of this this thesis is to give
T&T insight in its relevant performance.

Thesis Objective 1:

A method to
Looking carefully at the stated problem, we measure T&T" s
performance

can distinguish two main aspects that cur-
rently stop T&T from meeting this objective :

“T&T wants to measure(1) and report(2) the Thesis Objective 2:
resulting performance of its operation, but A system that uses
doesn’t know how this can be achieved” the method to

. . . L present T&T s
This thesis has therefor fwo main objective performance

that are both essential to create a solution to
the T&T problem:

FIGURE 2-2: TWO MAIN THESIS OBJECTIVES

Objective 1: To design a method to measure the performance of T&T

Objective 2:  To create a system that is able to use the method and present the meas-
ured performance.

As can also be seen from Figure 2-2 , objective 1 is conditional to objective 2. Meaning
that before a system can be created, first a method has to be designed.

The T&T management has explicitly stated that this Thesis should result in an opera-
tional system that is used in the organisation to get insight in the performance. In short:
not only a design on paper, but an actual realised and implemented system. An objec-
tives is therefor that - given the limitations due to time, budget, ICT and lead time on
changes — the resulting system is achievable. In the approach on developing such a sys-
tem it is therefore critical to find a balance between the theoretical optimal and practical
feasible.

This Thesis has the highest focus on Objective 1, as this is the more theoretical and aca-
demic challenge. Objective 2 is more practical, as it involves the realisation of a system.
The steps taken on Objective 2 are also reported, but limited to the major findings and
results.



DESIGN TRACK

The described problem and the thesis objective set the baseline for the design challenge.
To get from the current situation (IST) to the desired situation (SOLL) there are several
unknowns. These unknowns have to be resolved by a design track in order to come to a
solution (Figure 3-1).

Research

IST: & SOLL:

Problem definition Design process Objective

(Chapter 3)

FIGURE 3-1: THE DESIGN TRACK IN RELATION TO THE PROBLEM AND OBJECTIVES

This chapter outlines the developed design track. Paragraph 3.1 discusses the design
approach. Paragraphs 3.2 mentions the relevant design questions. The design steps, as
outlined by paragraph 3.3, guide this thesis to resolving the design questions. Paragraph
3.4 presents the limitations to the design project.

3.1 DESIGN APPROACH

The paragraph describes how the problem and the objectives are seen and what the ap-
proach towards achieving this objectives is. By framing this project in a design ap-
proach, the basic considerations of the author are expressed.

The T&T department wants to start measuring their performance. An initial thought
could be that by centralising the already available measuring (data) points within the
operation will provide the needed insight. In fact doing this would already greatly im-
prove the insight and could proof to be valuable.

However there is a big risk that the collected and centralised data are in fact not really
informative as the relation of this data to the departments’ goals is not explicit (as stated
in paragraph 1.2). Therefore the research has to take a step back and design a method
and a system for the measuring and presentation of performance from the ground up.

There are two main objectives: (1) a method to measure performance and (2) the crea-
tion of a system able to employ the method. Objective 1 requires research but is a design
process. Objective 2 requires a design but is a make process to create an actual system.
Therefore the thesis is considered a design track with research elements.

Design process

A design project can be defined as: “The process of devising a system, component, or
process to meet desired needs.” (ABET, 1988) or “a purposeful intellectual activity that
produces a representation of an artifact that provides sufficient guidance for the reali-
sation of this artifact” (Bots, 2005).

We can make a separation in the design process as a whole by delineating the five se-
quenced steps: design problem, design activities, design, realization activities and arti-
fact. When we combine these steps and actors with the two design objectives, it is possi-
ble to show how the two objectives are related to the design steps (Figure 3-2).

OBJECTIVE 2

OBJECTIVE 1
iterative proces

client
[ designer | [ realiser |

FIGURE 3-2: OBJECTIVES IN DESIGNTRACK



“The Performance
Measurement System
should be able to
transform operation-
al & research data on
the accessibility pro-
cesses of Schiphol
into valuable, insight-
ful and informative
performance indica-
tors”

As can also be seen from Figure 3-2, there are three different main roles in the design
process (Bots, 2005):

e The Client, in this project T&T, is the actor that considers the present state as
unsatisfactory.

e The Designer, in this project the author this thesis, translates the client problem
into a design problem formulation. He then uses what knowledge he has at his
disposal to make a design: a representation of an artefact.

e The Realizer, in this project partly the author, who executes the design by mak-
ing the artefact it represents real. This is done by taking actions prompted by
the design.

As stated before, this thesis will mainly report on the steps taken on reaching Objective
1. Objective 2 has many practical elements that are not suitable for this thesis. Only its
analytical steps and results are covered.

Performance Measurement System

But what is the artefact to design and create? We want to create a system that is able to
measure and report performance. Such a system is considered a Performance Measure-
ment System (PMS) (Wolk et al., 2009). This Performance Measurement System should
be able to transform operational & research data on the accessibility processes of
Schiphol into valuable, insightful and informative performance indicators.

The two objectives can be seen as concurring in the aim for creating a PMS. Objective 1
renders a method on how performance on airport landsided accessibility can be meas-
ured. Objective 2 uses this method to actually create a PMS that transforms data into
performance indicators.

Figure 3-3 presents how the objectives should be seen in relation to a eachother and a
functional PMS.

Performance
Measurement
System
(Objective 2)

Operational & Performance

Research data Indicators
Method on Measuring
T&T Performance
(Objective 1)

FIGURE 3-3: SIMPLIFIED T&T PMS



3.2 DESIGN QUESTIONS

Due to limited available knowledge on performance measurement within the T&T de-
partment, it is currently not able to create the desired situation. This lack of knowledge-
and ability has to be filled in thorough several research and design steps.

Guiding these steps are four main design questions. They state the four major
knowledge gaps that prevent T&T from attaining the desired situation. The design plan
(described in paragraph 3.3) will be aimed at answering these design question through
several design steps and, as such, reach the desired situation.

Question 1: What is Performance Measurement and how is a performance measure-
ment method designed?

To be able to do performance measurements and develop a Performance Meas-
urement System, knowledge is needed on how such a system functions and what
steps have to be taken to create such a system.

Question 2: What is considered to be Performance according to T&T?

When we want to measure performance, a major step is a clear definition of
what is considered to be performance according to T&T and their objectives.

Question 3: How should the considered Performance be measured?

As the goal is to present the performance, it must be known how relevant per-
formance can be measured. Answering this question should provide a method-
ology for measuring relevant performance.

Question 4: What is an achievable Performance Measurement System for T&T given
the limitations?

Given the limitation in data sources, IT systems, time, budget and company
willingness, a PMS has to be created that incorporates the developed Perfor-
mance Measurement method.

To answer these four questions, a design plan is created that is aimed at answering the
questions through several research and design steps.



3.3 DESIGN PLAN

The two main objectives are succeeding but require different approaches. The first ob-
jective (developing a method to measure performance) is a more theoretical objective
while the second objective (developing an operational PMS) is a more practical objec-
tive.

To be able to meet both objectives, two design tracks are considered. The first track is
aimed at achieving objective 1, the second at achieving objective 2. The results of the
first design track are used as input for the second design track.

A detailed design plan is created based on the standard design process as described in
paragraph 3.1. Both design tracks require several analytic steps to come to a valid and
substantiated design. Therefore both design tracks consists out of an Analysis, Specifica-
tion, Design, Verification and Validation phase. These design steps are further described
per Design track below:

It is advised to consult Figure 3-4 while reading the design steps to better comprehend
their relation with the chapters and phases. This figure gives a full and step-by-step
explanation of the chapters in this design thesis.

DESIGN TRACK I:
Design of a Performance Measurement method for landside airport accessibility

Analysis (ch. 4):

This step analyses what the basic concepts are surrounding performance meas-
urements methods and systems. It stated what information is needed to design
a measurement method in an organisational environment. Based on literature
findings and expert interviews a framework is proposed that guides Design
Track L.

Specification (ch. 5, 6, 7):

The specification step of Design track I has three element. Firstly the perfor-
mance objectives of T&T are analysed and defined. By analysing literature on
airport accessibility, reviewing internal documentation and interviews with
higher management, the considered performance, that has to be measured by
the measurement method, is defined.

Secondly the accessibility that is offered by Schiphol through T&T is specified.
Through an organisational, volume and stakeholder analysis theoffered trans-
portation solutions and it characteristics are described.

Thirdly the demands from clients on airport accessibility are specified. On the
basis of literature and expert opinions, the factors and criteria used by clients to
determine airport accessibility are revealed. These criteria are weighted through
a conducted experiment to define demand profiles for client groups.

Design (ch. 8, 9):

The three blocks in the specification phase give the possibility to fill in the
framework described in the analysis phase. This results in an insight on how
and where measurements on performance can be taken. This theoretical design
is complemented with an actual quantitative measurement method on the Level
of Service based on the clients demands on airport accessibility.

Verification (ch 10):
As the design of a method to measure the perceived quality of airport accessibil-
ity has not been conducted before, the design steps and results have to be thor-
oughly verified on relevance and insufficiencies. Shortcoming in the process and
design are mentioned.



DESIGN TRACK II:
Creation of a Performance Measurement System for T&T

Analysis (ch. 11):

A design of the measurement method is created, the next step is the realisation
of the design. The Input, Support and Output of a PMS have to specified before
realisation is possible. On the basis of literature analysis a framework is pro-
posed that leads Design Track II.

Specification (ch. 12, 13, 14):

The specification step consists of three elements that are specified. Firstly the
input, this specified the dataneed and availability for the T&T PMS. Secondly
the supportive Soft and Hardware that are needed to run a PMS and thirdly the
(presentation of) indicators that show the relevant performance measured.

Design (ch. 15):

Based on the specification, the realisation of the PMS can be executed by select-
ing and implementing data sources, hard- and software and KPI for the PMS. A
method of presentation is developed and the resulting indicators are linked to
functions and goals to achieve a PMS that has managerial value.

Verification (ch 16):
As the developed PMS is implemented in the T&T organisation, it is important
to verify is functioning and define any shortcomings in design and function.

CONCLUSIONS
Final conclusions and validation (ch 17):
To come to a conclusion, the four design questions are answered in this chapter,
based on the findings from the two design tracks. Verification is done by observ-
ing whether the two design objectives are met.

Recommendations (ch. 18):

As both the measurement method and the PMS are first draft designs, many
recommendations on future improvement can be done. The recemndations are
based on the two verification steps and the conclusions.

Figure 3-4 consists out of different colours. As can be seen from the colour box in the
lower right corner each colour represents a_function of the chapter or paragraph. Pos-
sible functions are: Introduction, Analysis, Experiment or Conclusion.



Design Track I Design Track IT

Design of a Performance Measurement method for landside airport accessibility Creation of a Performance Measurement System for T&T

Lit.research on Performance Measurement
Paragraph 4.1

Combining theory and practice
(Paragraph

Accessibility & Objectives analysis
(Paragraph 5.1 & 5.2,

Data sources

=z
Q (Paragraph 12.1)
'_
<
O
[ Available systems
[3) (Paragraph 13.1)
L Organisation: lysis | | Demand factors & criteria on accessbility
(D,') (Paragraph 6.2) (Paragraph 7.1 & 7.2)
Volume Analysis L1 || Homogene Client Groups
(Paragraph 6.3) (Paragraph 7.3) Currently assessed KPT
Stakeholder Analysis Demand Profiles (Paragraph 14.1)
(Paragraph 6.4) | Bl (Paragraph 7.3) ]

Design elements

Paragraph 15.1
ocial media scanner

(Paragraph 15.2

Measurement example
(Paragraph 9.3)

VERIFICATION

FUNCTION OF CHAPTER/PAR

ANALYSIS

Recommendations
(Chapter 18) EXPERIMENT

FIGURE 3-4: REPRESENTATION OF DESIGN PLAN



3.4 ASSUMPTIONS & LIMITATIONS

DATA COLLECTION

The operational data used for the system is data that is being measured at this moment.
Although other data points might be very valuable for providing better performance
figures, this research is limited to “work with what is available”. The implementation of
new data points is too time demanding to considerer within the timeframe of this re-
search. The exploration of landside accessibility measuring will provide recommenda-
tions for additional, data measurement that, if implemented, could improve the quality
of the performance measurements.

LIMITED IMPLEMENTATION

The implementation of the system has several organisational challenges. For instance
the expected hesitation of the operators and modality managers to share insight in their
operation. Especially the fact that higher management has insight it operational per-
formance figures might worries several modality managers. The quality of the delivered
data and developed KPI strongly relies on the willingness of the operators and modality
managers to cooperate, it is vital to convince them of the advantages of such a system. In
practise it means that the enhanced insight the system gives, should also be of value to
the operators and modality managers. They should commit themselves to providing a
(future) system with timely and accurate data. This demands a practical and organisa-
tional approach that cannot be a part of this research. Therefore the step of implementa-
tion is limited since ensuring employee willingness and managing the process of change
are left to T&T higher management.

MEASURING RESULTING PERFORMANCE

The Performance Measurement system has to measure the performance that is deliv-
ered to the T&T clients on the goals set by themselves. The indicators to be developed
are therefore stating the resulting performance. It will not state in what amount the T&T
department has actually contributed to the result. An increase in performance as the
result of an external force is therefore also mentioned. The PMS will not state how effi-
cient or effective T&T undertakes its business, but purely measures and states the out-
comes of the activities.

INFLUENCE NOT OF IMPORTANCE

Although this thesis will address T&T s stakeholders and its relation to T&T, the explicit
instruction is given to address all factors of influence on the accessibility performance.
Even if the influence of T&T on the (improvement of) the factor is limited, the T&T
management still wants to know that a certain factor has a negative influence on the
(quality of) accessibility of Schiphol.
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INTRODUCTION & FRAMEWORK FOR DESIGN
TRACK I

This chapter aims to get insight in the basic principles on performance measurement.
An extensive literature analysis on performance measurement is conducted to acquire
this insight. The full findings can be found in Annex 0. A summary is present in this
chapter.

The concept of Performance measurement and Performance Indicators is explained in
paragraph 4.1. Paragraph 4.2 presents a framework and several recommendations that
will guide Design Track 1

4.1 WHAT IS PERFORMANCE MEASUREMENT?

In answering this question, it is useful to look for definitions that are used in existing
literature. Neely states that “Performance Measurement is a topic often discussed but
rarely defined” (Neely, 1998). After stating several characteristics of performance
measurement, they proposed several definitions on aspects of performance measure-
ment. Neely stated that (Neely, 1998):

PERFORMANCE MEASUREMENT:

“Performance measurement can be defined as the process of quantifying the efficiency
and effectiveness of action.”

PERFORMANCE MEASURE:

“A performance measure can be defined as a metric used to quantify the efficiency
and/or effectiveness of action.”

PERFORMANCE MEASUREMENT SYSTEM:

“A performance measurement system can be defined as the set of metrics used to quan-
tify both the efficiency and effectiveness of actions.”

Lohman, Fortuin et al. state that the ability to measure the performance of operations
can be seen as an important prerequisite for improvement (Lohman et al., 2004)

Wolk, Dholakia et al. state that performance measurement makes it possible for organi-
sations to collect data that, on their turn, help identify (potential) improvements to their
business models. By acting on the insight provided by this data gives, the organisation
can eventually increase its performance.(Wolk et al., 2009).

A differentiation has to be made between performance measurement and performance
management. According to Folan and Browne they follow each other in an iterative pro-
cess. They state that: “management both precedes and follows measurement, and in
doing so creates the context for its existence” (Folan and Browne, 2005)

Based on the findings of Folan and Browne we can state that performance management
means using the outcomes of performance measurements to achieve positive change in
organisational culture, systems and processes. The measurements enable managers to
set agreed-upon performance goals, allocating and prioritising resources, confirm or
change current policy or programs.



4.1.1 PERFORMANCE INDICATORS

Measuring the performance of a business or a business operation will eventually pro-
duce results on the measurements. These results capture, in any form, the performance
of that what is measured. It gives an indication of the performance.

A thoroughly and meticulously created PMS, produces indicators that are very indicative
of actual business performance. By ensuring a strong relation with goals, clients and
resources it possible to have performance indicators that are very insightful on actual
performance.

tions use this knowledge to pre-empt prob-
lems, quickly resolve issues before they impact
the end-user experience, and document per-
formance as seen from the customer point of
view. (Andonov-Acev et al., 2008)

PI3

KPIs can tell how the business is performing PI 1
according to certain parameters. Organisa- <
2
<

When multiple Performance Indicators (PI)
are grouped and combined as they all indicate FIGURE 4-1: CLUSTERS, KPIS AND PIs

on similar performance issues, they are con-
sidered Key Performance Indicators (KPI). On their turn KPI can be combined into clus-
ters to get an even higher level of overview on performance as depicted in Figure 4-1

Characteristics of Performance Indicators

When composing KPIs, the acronym SMART is often used. This stands for the need for
KPIs to be: Specific, Measurable, Achievable, Result oriented and Time-based.
(Andonov-Acev et al., 2008)

Azofra, Prieto et al. argue that some indicators provide delayed information to perfor-
mance. As they give insight in the result of past actions instead of the cause, they do not
have the ability to anticipate future performance. (Azofra et al., 2003)

In line with the findings of Azofra, Prieto et al. are the known categorization of perfor-
mance indicators, as also stated by Peng, Sun, et al., into three types:

1. Leading indicator: a KPI that measures activities that have a significant effect
on future performance. (ie. the number of clients that sales people meet with
face to face each week)

2. Lagging indicator: a KPI that measures the output of past activities. (ie. reve-
nue)

3. Diagnostic measure: a KPI that is neither leading nor lagging, but signals the
health of processes or activities.

Leading indicators are the most powerful indicators as they possess not only the predic-
tive and insightful causal relationship with the business processes, but also give the pos-
sibility to set a course for continuous improvement. Therefore, creating effective leading
KPIs is critical to the capability of a business to respond quickly on events or even be
prepared to respond on changes in advance (Peng et al., 2007). Figure 4-2 shows how
indicators are related to the whole value chain.

Product/Service

« Leading indicator < Leading indicator « Lagging Indicator

FIGURE 4-2: POSITION OF LEADING/LAGGING INDICATORS IN THE VALUE CHAIN



4.2 FRAMEWORK FOR DEVELOPING PERFORMANCE MEAS-
UREMENT METHOD

In the analysis of literature on Performance Measurement, several design steps &
frameworks (Annex 0 & A.3) and design recommendations (Annex A.1) are evaluated.

By combing these findings with our problem situation, it is possible to create a tailored
framework that guides the steps towards the design of a method of performance meas-
urement. Furthermore, the most applicable recommendations are combined and pre-
sented. These will also guide the design process.

Framework

Based on the literature analysis it is valid to state that when the goal is to develop a
method that measures performance related to the department’s goals, the system de-
signer has to “crawl into the DNA of the organisation and processes that have to be
measured and get to know all and everything”.

This design challenge therefore demands a thorough knowledge of the goals of the de-
partment, the workings of landside transportation & mobility, the needs of the different
client groups, the way service are currently offered and the organisation of the T&T de-
partment. By putting these information needs into a framework, the needed steps on
Design Track I can be structured.

Based on the findings on Performance Measurement Frameworks (Annex A.3) and the
background of airport accessibility, a framework is composed. Figure 4-3 depicts the
building blocks for getting performance measurements and their interrelation in a
framework.

Chapter 5

Chapter 7 . J Chapter 6

A 4
T&T
Performance
Indicators

Chapter 9

FIGURE 4-3: FRAMEWORK FOR DESIGN TRACK I



Framework explanation

First the mission of AAS has to be stated and how this is translated into a T&T mission.
This T&T mission will dictate the T&T goals and objectives, which are also influenced by
the client needs. Chapter 5 will outline how the company’s and department”s objectives
are related and how they result in relevant performance objectives. Based on limitations
of this thesis the most relevant performance objective is selected. This objective is the
performance on which the method will have to report.

The next step is to assess the offered transportation solutions. The T&T organisation has
to be analysed. What are the roles and responsibilities within T&T?. Another essential
factor are the current modalities. What are the possible modes of transfer to and from
AAS? The mode possibilities combined with the T&T organisation will spur activities.
What does T&T do and how do they influence the modalities? Chapter 6 will focus on
the offered accessibility at Schiphol by T&T.

The client needs have to be known. What does the client expect from accessibility to
AAS? In fact this has to be known for each client/target groups recognized by T&T.
Chapter 7 therefor focuses on setting clients demands on airport accessibility.

The client needs combined with the T&T activities and the T&T goals and objectives will
provide indicators on performance. This combines what the client wants, with what T&T
aims for and what is done to achieve this. The indicators on performance will dictate
what to measure. It will show what needs to be measured to know the performance.

4.2.1 RECOMMENDATIONS

Besides the design steps, the literature analysis on performance measurement also ren-
dered several recommendations. A full list can be found in Annex A.1. The most applica-
ble recommendations are mentioned below and are used throughout Design Step I.

e Performance measures should be derived from the company s strategy

e Measurements should be mutually supportive and consistent with the busi-
ness’s goals, objectives, critical success factors and programmes

e Measurements should reveal how effectively customers’ needs and expectations
are satisfied

e The measure should be taken as close to the customer as possible

e Provide measures that allows all members of the organisation to understand
how they affect the entire business

e Focus upon measures that customers can see

e Measures should convey information through as few and as simple a set of
measures as possible

e The purpose of each performance measure must be made explicit

e Ratio based performance measures are preferable to absolute numbers



DEFINING PERFORMANCE FOR T&T

Although the department has made (some) statements on what is considered perfor-
mance, there is no overall definition and some statements are not motivated by argu-
ments and therefore not directly useable (Interview mr. A.J.C. Lensvelt, 2010). There-
fore a very relevant question is: What should be considered performance for T&T?

To answer this question an analysis of literature on airport accessibility is conducted in
paragraph 5.1. Next the analysis on the objectives of T&T, with regard to airport accessi-
bility, is conducted in paragraph 5.2. The resulting objectives are used to set the uptake
of performance for the remainder of this thesis. Figure 5-1 depicts the steps taken in
chapter 5 to set the considered performance.

What should be
considered

What are the
relevant T&T
goals &
objectives? (5.2)

What is airport

accessibility?

(GRY)

performance
(5-3)

FIGURE 5-1: STEPS IN CHAPTER 5

5.1 AIRPORT ACCESSIBILITY

In the most basic notion, accessibility can be seen as the capability to reach the destina-
tion. It can be seen as a feature to which only to possible outcomes are possible: yes or
no. For instance a field with a gated entrance. When the gate is closed the field is not
accessible, so the notion of accessibility is not met and can only be answered with no. Is
the gate open then the field is accessible and the outcome on the accessibility issue is
yes.

However when we take this notion a step further we can look at the conditions under
which the accessibility is achieved. Examples are the time it took and the resources it
demanded. If we look at the field again and the gate is open, there can still be accessibil-
ity issues. Is the entrance for instance very wet and muddy, than it will take more time
and may require boots to access the field. This metaphor illustrates that although acces-
sibility in its basic form is quite clear, when looking to the conditions under which ac-
cessibility is achieved, it becomes more complex.

The term “accessibility” is often used in transportation planning with a relatively ab-
stract definition. A more to the point definition of accessibility is given by Dong et al.:
“the ease and convenience of access to spatially distributed opportunities with a choice
of travel” (Dong et al., 2006). According to this definition, accessibility means the ease
and convenience of access to the opportunities in an area. Describing accessibility there-
fore implicates describing this “ease and convenience”. (Shi and Ying, 2008)

According to Shriner and Hoel, the main function of the landside access system is to
provide service to airport passengers and visitors. Superimposed on this continuous
activity is the travel conducted by airport workers and cargo transport. The accessibility
services offered by an airport must be focused on furnishing circulation, distribution,
and storage of vehicles. Shriner and Hoel also state the most of the time the available
infrastructure is limited and quick new facilities unlikely. Therefore the challenge for
those responsible for with airport accessibility is to operate existing facilities more effi-
ciently. (Shriner and Hoel, 1999)



5.2 RELEVANT OBJECTIVES

The T&T objectives can have two sources:

1. Resulting from the general strategy and goals of its parent departments:
Schiphol Group, Amsterdam Airport Schiphol and Passenger Services

2. Following from the specific accessibility responsibilities of T&T in the Schiphol
processes

To create a an actual Performance Measurement System (PMS) within the thesis
timeframe, not all objectives can be measured. The project limitations will therefore
result in a selection of objectives that are considered to be most relevant to this thesis.
(Figure 11-3).

msterdam Airport Schiphol Relevant
: Objectives Thesis Limitations
Passenger Services
T&T

Traffic & Transportation

FIGURE 5-2: COMBINING GOALS AND THESIS LIMITATIONS TO RELEVANT OBJECTIVES

5.2.1 SCHIPHOL AND T&T

To get an insight in the T&T objectives an extensive strategy & objective analysis on the
Schiphol Group, Amsterdam Airport Schiphol, Passenger Services and Traffic & Trans-
portation is conducted. The full analysis can be found in Annex 0. This paragraph will
state the main findings.

Figure 5-3 mentions the central objectives & strategies of the departments that are par-
ent to T&T. The figure is further explained

e N N N 0
Schiphol Group Amsterdam Passenger Traffic &
Airport Schiphol Services Transportation
S
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o I v
h 4 B
a . . Lean & Mean N ) High C “?l,lty
9 AiportCity Quality driven .| Critical to Quality Accessbility
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FIGURE 5-3: OBJECTIVES & STRATEGIES OF SCHIPHOL DEPARTMENTS
Schiphol Group

The Schiphol Group, parent to AAS, wants to rank among the world’s leading airport
companies. It has therefore created the AirportCity concept (Annex 0). It wants to de-
velop airports that create added value on multiple levels and offers and inspiring envi-
ronment to all travelling, working and visiting guests

Amsterdam Airport Schiphol
Amsterdam Airport Schiphol is by far the most important airport to the Schiphol group
and provides the vast majority of its income. AAS is the embodiment of the AirportCity
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concept.

The goal of AAS is to become and stay Europe ‘s most preferred airport. With preferred
is meant that the focus is on offering quality to the client (not on price or volume).

Becoming Europe’s preferred airports asks for a strong strategy. The strategy has three
main pillars:

e Schiphol’s board pushes for a more lean and competitive operation throughout
the whole AAS organisation. With outsourcing non-core activities, six sigma op-
timisation projects, increased management insight and steering capabilities and
a solid company vision, Schiphol creates an environment where competitiveness
is enforced.

e Anincreased focus on sustainable and environmental responsibility. The social
responsibility that AAS recognises, pushes to commit to a leading position in
thriving for sustainability (Schiphol Group NV, 2007).

e A quality driven approach: AAS aims to set itself apart from other airports by
offering a true quality experience for the customer. This approach is communi-
cated to all business areas through a core focus “connecting” and five core val-
ues: Reliable — Efficient — Innovative — Hospitable - Sustainable (Schiphol
Group NV, 2010c).

Passenger Services
As a result from the Quality driven approach as formulated by AAS, the Passenger Ser-
vices department (direct parent to T&T) has focused on offering high quality in all pas-
sengers processes (accessibility is considered part of passenger processes). The strategy
to achieve this is formulated in the CTQ tree (Figure 5-4) that is developed with input
from underlying departments (including T&T). CTQ stands for “Critical to Quality” and
shows “the voice of the customer”. The five AAS core quality values are translated to the
CTQ tree and result in stating six major factors that should lead to delivering high quali-
ty to the client, these are:

e coping with abnormalities
e predictability
e steady basic processes

e hospitality

e atmosphere

e pleasant stay

In annex B the elements of the CTQ tree are fully ex-
plained.

Traffic & Transportation

The T&T goals are a combination of the strategy and
goals as formulated by the parent departments (AAS FIGURE 5-4: CTQ TREE
and PS) and the department’s responsibilities and

customer groups. The ultimate goal is, in line with the AAS goals, formulated as: To
become Europe’s most accessible multimodal hub. There is a strong customer focus.

The resulting T&T objectives can be put in a simplified objective tree. Figure 5-5 depicts
this tree. The sub objectives are further explained below the figure.

Europe s most
accessible
multimodal hub

quality
accessibility for
the client

More sustainable Increase
transporation catchment area

FIGURE 5-5: SIMPLIFIED OBJECTIVE TREE T&T




38

Offering high quality accessibility

T&T is currently developing a business plan based on the AAS strategy and T&T focus
points that sets the vision for the coming five years (2011-2016). The business plan de-
scribes a main focus area: increase quality to the customer with regard to accessibility.
Very relevant to the design process is therefore the developed CTQ tree as discussed in
the last paragraph.

More sustainability transportation

A key point in current developments is the increasing focus on sustainability. The tar-
gets set are impressive. The goal is to be CO. neutral in 2012 and have a reduction of
30% (compared to 1990) by the year 2020 (Schiphol Group NV, 2007). This ambition
has influence on the strategy of T&T. For instance there is an increasing focus on influ-
encing the modality choice of passengers (public transportation instead of cars) and
multiple incentives for Schiphol workers to travel by environmental friendly car.

Increase catchment area

As T&T is responsible for accessibility, they are focussed on not only the quality of the
accessibility, but also the pure ability to get to Schiphol. In interviews with the depart-
ment manager it became clear that a main focus is the catchment area (Interview drs.
B.C.C.A. van Dorst MTL, 2010). With catchment area is meant the amount of people
that are can reach Schiphol within a certain amount of time(Schiphol Group NV - T&T,
2009). Le. the amount of people within 1 hour travel time of Schiphol is approximately
6,2 million.

5.2.2 LIMITATIONS

The previous paragraph has showed the focus of AAS, PS and T&T with regard to strate-
gy and goals. Not all objective can be measured given the limitations of this thesis. A
selection has to be made which renders the relevant T&T objectives on which perfor-
mance has to be reported.

A selection is made on the goals mentioned by T&T and the general company vision. The
criteria for making this selection are:

1. The feasibility of measurements
2. Are within design definition (not in limitations)
3. Fit within the timeframe

This selection in combination with interviews with responsible managers has resulted in
a core focus for the performance measurement on (Figure 5-6):

the quality of accessibility delivered to the client

elevant objectives

quality of
accesstbility
delivered to the
client

FIGURE 5-6: RELEVANT MEASUREMENT OBJECTIVE

This objective will be leading in the remainder of our design.



5.3 CONSIDERED PERFORMANCE

The relevant objective that guides the further design of the PMS is set: the quality of
accessibility delivered to the client. However this is not yet the answer to the first design
question of what should be considered performance. Therefor this paragraphs answers
how performance is delivered on the relevant objective.

Performance on quality to the client in the service industry, as we can consider T&T, can
be described as: “The degree in which a company is able to offer service solutions that
meet the client’s demands” (Abe et al., 2007)

When this view is used on the T&T situation we can describe the different modalities as
service solutions. After all in the action of arriving at or departing from Schiphol, the
clients have several options to those from. These options are the offered modalities, each
with typical benefits and disadvantages in providing airport accessibility.

The client’s demands in the T&T situations are the demands of the different client
groups of T&T on the quality of accessibility. T&T has several client groups: Passengers,
Schiphol Workers and Cargo. Each client group can have different transportation needs
and therefore demands towards the quality of accessibility

Performance at the T&T department will be considered, from a high perspective, the
degree in which the (characteristics of the) offered modality solutions match with the
accessibility demands of the different client groups. This depicted by Figure 5-7

Homogene client groups

Transportation
products (modalities)

FIGURE 5-7: ACCESSIBILITY DEMANDS VS. MODALITY CHARACTERISTICS

Performance on quality of accessibility delivered to the client =

the amount in which the demands of a client group on the quality of accessibility
are met by the characteristics of a modality






AIRPORT ACCESSIBILITY OFFERED

Chapter 5 has set the considered performance. This chapter focuses on how this perfor-
mance is delivered by/through the T&T organisation, operation and its direct surround-
ing. T&T aims at offering high quality airport accessibility. It does this though offering
multiple accessibility services. This chapter analyses how and with whom these services
are provided through three analyses.

To come to a full understanding, three aspects surrounding the offered accessibility are
analysed: the T&T organisation (6.1), Passenger Volumes (6.2) and the Stakeholders
(6.3).

e Through a Work Centred Analysis (WCA) four aspects of the T&T organisation
are reviewed: Clients (6.1.1), Accessibility Services (6.1.2), Processes (6.1.3) and
Roles (6.1.4)

e Through an analysis of the Schiphol data and external research papers on the
amount of passengers and the use of modalities, and overview is created of the
volumes, split over the client groups and modalities (6.2).

e In providing accessibility to SPL, T&T operates with many stakeholders. This
paragraph (6.3) reports on the most important stakeholders and their relation-
ship to T&T.

Figure 6-1 presents the steps in Chapter 6 in a single overview.

Customers
(6.1.1)

Accessibility

Services
T&T . (6.1.2)
Organisation

(6.1) Processes

Accessibility Volume (6.1.3)
Offered Analysis

(Chapter 6) (6.2)

Stakeholder
Analysis

(6.3)

FIGURE 6-1: STEPS & PARAGRAPHS IN CHAPTER 6
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6.1 TRAFFIC & TRANSPORTATION

Traffic & Transportation is a subdivision of the Schiphol Group, but there are several
departments in between. Figure 6-2 provides a simplified overview of the position of
T&T in the whole Schiphol organisation.

The Schiphol Group is owned by four public bodies (Dutch government, City of Amster-
dam, City of Rotterdam and Airport
Paris). Amsterdam Airport Schiphol is

positioned below the Schiphol Group SCHIPHOL GROUP N.V. (SHG)
and is its major asset. AAS is separated
in Aviation (A) and non-Aviation busi-

AMSTERDAM AIRPORT SCHIPHOL (AAS)

nesses (consumers, real estate, etc), SLVLLITOLY ()
T&T is considered an aviation depart- AIRPORT OPERATIONS (OPS)
ment. A part of Aviation is the branch PASSENGER SERVICES (PS)

Airport O'peratlon.s FO'PS) cons1st'1ng of TRAFFIC &

all operational activities on the airport. TRANSPORTATION (T&T)
Those activities focussed on the pas-
sengers are combined in the Passenger

Services (PS) department. T&T is a sub-
department of PS.

FIGURE 6-2: ORGANISATIONAL POSITION OF T&T

The two major “parents” of T&T, Schiphol Group and Amsterdam Airport Schiphol, are
discussed in this paragraph.

SCHIPHOL GROUP NV

The Schiphol Group is an airport operator headquartered in the Netherlands (Schiphol
Group NV, 2010b). They create sustainable value for their stakeholders by developing
AirportCities. AAS is their biggest (fully operated) airport and a prime example of their
AirportCity concept. The functions of the Schiphol Group are divided in four main seg-
ments: Aviation, Consumers, Real Estate and Alliances & Participations.

Besides the four airports in the Netherlands (AAS, Rotterdam The Hague Airport, Le-
lystad and Eindhoven airport), the Schiphol Group is active in the USA, Australia, Italy,
Indonesia, China, Aruba, Sweden and France.

Run and structured as a commercial enterprise with a socio-economic function, its rev-
enues were EUR 1,145 million over 2009. The net result totalled EUR 132 million.
(Schiphol Group NV, 2010b). Interesting to note is that the net result on aviation is,
compared to the revenues, rather small while the result on consumers and real estate is
relatively large. The financial split between the segments is shown in Figure 6-3.

Revenues Total investments Operating result

7% 5 ,,,
16%

‘ " ‘ N I <

1,154m 215 min. 187 mln

23
e
55%
I Aviation M Consumers Real Estate M Alliances & Participations
\ J

FIGURE 6-3: FINANCIAL FIGURES SCHIPHOL GROUP 2009
The profits are shared amongst its owners which are public bodies. 69.8 % is owned by
the Dutch government, 20.0 % by the City of Amsterdam. 2.2% by the City of Rotterdam
and 8.0% by Aéroports de Paris.



AMSTERDAM AIRPORT SCHIPHOL (AAS)

Amsterdam Airport Schiphol (AAS) is part of the Schiphol Group NV. In 1916 AAS
started as a military airfield. Four years later (1920) the first KLM flight departed from
AAS and marked the beginning of it civil aviation function. After being fully destroyed in
the WOII (runways and buildings) the NV Airport Schiphol is erected in 1958 to finance,
develop and operate a new airport. In 1967 the new terminal is opened which forms the
basis of the current airport.

In 2009 AAS was Europe’s fifth-largest airport in passenger numbers and third in Car-
go (Schiphol Group NV, 2010b). In provides flight connections to 284 airports located
in 93 countries which can take off or land from any of the 6 runways. Since 1980 it has
won over 160 European and Worldwide awards for the best airport.

AAS develops, operates and administers the almost 2.800 hectares of land owned by the
airport. This land is home to 544 companies that employ around 60.000 people
(Schiphol Group NV, 2009). The airport is an indispensible location factor, attracting
international and high-end economic activity to the Netherlands. Schiphol-related activ-
ities yield an added value of EUR 8 billion: 1,5% of the Dutch GDP (Schiphol Group NV,
2010d).

AAS is not only an airport but also a hub of rail and road connections and offers a wide
range of services and facilities to passengers, companies, employees and visitors. This is
in line with the vision of the Schiphol Group to create an AirportCity and use the avia-
tion as a catalyst for business, commercial and transportation activities.

TRAFFIC & TRANSPORTATION

In 2009 AAS welcomed a total of 43,5 million passengers. 56,7% of these passengers,
almost 25 million, were O&D passengers that had to arrive at or depart from the airport
(Schiphol Group NV, 2010b). Besides the airline passengers, almost 60.000 people
work at the Schiphol premises that have to reach their workplace almost every day. Ad-
ditionally AAS has transported a total of almost 700.000 tonnes of freight (unrelated to
passengers) over 2009 that had to reach or leave the Schiphol premises. Finally
Schiphol is used as a landside hub to transfer between trains, buses, cars and bicycles by
5.000 to 10.000 people per day (Lensvelt A., 2008).

By using the Schiphol infrastructures and connections to highways or the offered public
transportation modes, all these people and goods were able to arrive or depart AAS.
They used the modes: trains, buses, trucks, private cars, rental cars, motorcycles, taxis,
shuttles, mopeds and bicycles for their transportation, all accommodated by AAS.

The Traffic & Transportation department is responsible for the landside accessibility of
AAS and ensures that all modalities are able to connect with the airport and surround-
ing areas.

Figure 6-4 depicts the passenger processes that can be distinguished in both departure
and arrival. T&T has a responsibility in the beginning of the process and in the end of
the process (marked with T&T in the figure).
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FIGURE 6-4: WHOLE PASSENGER PROCESS



WORK CENTRED ANALYSIS

An helpful method in gaining insight in an organisation is using the Work Centred Anal-
ysis (WCA) framework (Hengst, 2003). It reduces the complexity of the organisational
systems by looking at the organisation in a structured fashion.

The WCA frameworks consists of four
blocks as can be seen from Figure 6-5
that summarizes the framework.

The Clients are whoever receive and
use the products (services) of the T&T
organisation.

The Services are the service that the
T&T organisation produces for the
Clients.

The Business process is the set of
work steps that are performed within
T&T.

The roles are the functions at T&T
who perform the business processes. FIGURE 6-5: WCA FRAMEWORK

6.1.1 CLIENTS

The used WCA term is Customers, within this analysis we will refer to them as Clients as
they are not a direct customer of T&T but are the entity that the T&T products (services)
are directed to. Interviews with both the T&T management as the Passenger Services
management (parent to T&T) have provided insight is the considered clients.

T&T’s clients are all parties that require land sided access to the Schiphol premises.
T&T currently separates three bodies of clients since each of these groups has different
demands towards accessibility:

Passengers are defined by three
Passengers different groups:

The main body of passengers are those that are at | ggp passengers: Originating
Schiphol due to air travel. However there are also | and destinating passengers. Those
passengers that are at Schiphol for shopping or | whose journey by air starts or ends
those that use Schiphol as a connecting hub for | atAAS.

public transportation. In fact passengers are con- | Transfer passengers: Those
sidered all people visiting Schiphol that are non | who change planes within 24
Schiphol workers. hours without leaving the customs

Schiphol Workers
All people that work at the Schiphol area. At | Transit passengers: Those Who
Schiphol there are 226 active companies with a leave the airport on the same flight

total of 65.000 | number as the one by which they
otal ol over 65. €mployees. arrived. Mostly a very short stay.

area.

Cargo
Cargo is all air cargo that has to be transported to and from Schiphol. At Schiphol there
are three locations that are cargo related. The major location is Schiphol South East, two
smaller locations are Schiphol South and the KLM Cargo department at Schiphol Cen-
tre. Cargo is increasingly more important for AAS, the income from Cargo is increasing
and currently composes for 23% the total income. Cargo has proven to be a lucrative and
unattached with the passenger volumes. As such it can provide a solid basis when pas-
senger volume is (temporary) lower.



6.1.2 ACCESSIBILITY SERVICES

The used WCA term is products, but it the case of T&T we consider this the provided
accessibility services to the clients. As T&T is responsible for the accessibility of
Schiphol, the modes of transportation to access Schiphol, are considered the services.

Shiriner and Hoel classify Airport access modes into two categories: private and for-
hire. The primary private mode is the automobile and rental car. For-hire modes con-
sists out of public transportation such as conventional bus or train and paratransit such
as taxi, airport limousine/shuttle and charter service. Each mode has unique character-
istics with regard to the accessibility performance elements. (Shriner and Hoel, 1999)

Each mode of transportation consist out of a modality and access facilities that together
provide access to Schiphol

Accessibility Service = Mode of Transportation = Modality + Access Facilities

In the two following subparagraphs all modalities and used infrastructures are men-
tioned.

It is important to notice the mentioned service are not directly offered or operated by
T&T. This is done by different operators or by the clients themselves. T&T merely facili-
tates the use of these modalities and strives to increase the transportation’s utility to
the clients by optimising the (quality of) accessibility.

6.1.2.1 MODALITIES

With modalities is meant the different types of transportation that clients can use in
arriving or departing AAS. Figure 6-6 gives a full oversight of all modalities (including
specification) that service Schiphol.

Private Modes
The major private access mode is the automobile. Private modes typically have the high-
er levels of quality and convenience. For this reason they often get the largest mode
share. However limited infrastructural space and is placing constraints on the facilities
these modes operate on, which causes increased time and decreased reliability. (Shriner
and Hoel, 1999)

The private modes also includes rental cars, parked cars and card dropping off/picking
up passengers at the airport. Worthwhile to note is that Drop-off/pick-up private auto-
mobile trips put a greater strain on access facilities as two round trips are made by the
driver for one passenger movement. (Shriner and Hoel, 1999)

For-Hire Modes

For-Hire modes are the public transportation modalities and the taxi/shuttle services.
Public transportation costs are typically lower than private transportation but trip time
is usually longer and multiple stops increase time further. The most for-hire modes do
not provide door-to-door service, have no baggage assistance and limited hours of oper-
ation. The result is poor convenience and quality performance. The assumption is that if
high-quality public transportation is provided, access mode choice will shift from pri-
vate modes to for-hire modes . (Shriner and Hoel, 1999)

For-hire access modes include the Train, Bus services, Taxi and Ordered transportation
(shuttles/charters). Rental cars are not considered a for-hire mode since their character-
istics and access demands are comparable to those of the private modes. (Shriner and
Hoel, 1999)
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FIGURE 6-6: MODALITIES AT SCHIPHOL

6.1.2.2 ACCESS FACILITIES

The resulting quality of accessibility is greatly influence by the by the access facilities on
which modalities operate, since congestion and related delay increase time and decrease
reliability. Constraints on land use, physical limitations and environmental concerns
and regulations often restrict the expansion of access facilities. To optimize the quality
of accessibility, the objective must be to optimize efficiency of the access facilities, in
conjunction with exploring alternate access services. (Shriner and Hoel, 1999)

The infrastructures provide the access facility. A separation is made between rail and
road infrastructures. For the road infrastructure a separation is made between Schiphol
roads — the roads that connect the access road to the location at Schiphol - and the Ac-
cess roads.

The Schiphol roads are located on Schiphol grounds and are therefore under the direct
control of T&T. Two types of Schiphol roads are recognised, Public roads that are acces-
sible for all and bus lanes dedicated for bus services.

The Access roads and Rail are owned (and maintained) by other entities and therefore
not under control of T&T.
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Figure 6-7 presents the different access facilities in a diagram, where the Schiphol roads
are highlighted as they are under the direct influence of T&T.

Public roads

Access facilities Schiphol roads

Dedicated
Buslanes

Access roads

FIGURE 6-7: DIFFERENT INFRASTRUCTURES
RAIL

The rail infrastructure is owned and maintained by Prorail. The train is the only modali-
ty that uses the rail infrastructure. T&T has no direct influence on the rail.

SCHIPHOL ROADS Parkaerva 1y
Schiphol roads are all roads that are located on Schiphol y
grounds. Simplified it is possible to separate the Ring
road that directly connects the access roads to the
different Schiphol locations and the Arrival &
Departure courts.

Ring road
The ring roads are the connecting roads on
Schiphol grounds. Schiphol consists out of
seven different areas that are connected
with one ring surrounding the airport.

Arrival & Departure courts

All passengers and most Schiphol
workers arrive at Schiphol Centre.
Here are the arrival and departure
courts located as shown in Figure

FIGURE 6-8: AAS ARRIVAL AND DEPARTURE COURTS
6-8. The arrival court is located on ground level, while the departure gate is located on
the first floor.

The arrival court has four lanes, each with its own modality:

e Alane (restricted): dedicated for taxis and ordered transportation
e B lane: dedicated for public buses

e Clane: dedicated for private cars picking up passengers

e D lane: dedicated for private cars (incl. rental cars)

The departure court has two lanes:

e Service lane (restricted): dedicated for service vehicles (suppliers,
marechaussee, taxis with drop off passengers) and cars with temporary permis-
sion (builders, VIP parking) regulated by T&T.

e Public lane: dedicated for private cars to drop off passengers.

Two lanes, the A lane on the arrival court and the Service lane on the departure court,
are restricted and access is granted by gates. On the A lane this is done by an automated
system (TRS) that is regulated by transponders on taxis. On the service lane this is done
by an operator that checks vehicles on access passes or against an existing list op per-
missions.



ACCESS ROADS

All highways and local roads that lead to Schiphol and connect to the Schiphol roads are
considered the access roads. The major highway access roads are the a4 and the ag. The
major local roads are the N201 and the N232.

6.1.3 BUSINESS PROCESSES

This main responsibility of providing landsided accessibility to clients can be divided in
four major processes: Operational, Product Development, Analysis and Program man-
agement. Figure 6-9 provides a graphic representation of the Key tasks of T&T

Supporting Product
Development and
Program
Management

OPERATIONAL TACTICAL

e Sustainable
mobility
e  T&T Masterplan

Traffic operation Infrastructural
Road access & Services
conditions Information

FIGURE 6-9: BUSINESS PROCESSES WITHIN T&T

1. Operational management
T&T has two major operational responsibilities that require constant monitor-
ing and on-going time investment:

a. Warranting an on-going flow of arriving and departing vehicles on the
Schiphol departure and arrival courts

b. Warranting constant optimal road conditions, overseeing road mainte-
nance, solving unexpected road imperfections and providing licences
for (temporary) access to private roads on the arrival and departure
courts (behind gates).

2. Product (service) development
T&T is responsible for all transportation services offered to and from the air-
port. The operation itself is done by third parties (trains, buses, etc) but assur-
ing access to Schiphol grounds, offering information to the clients, assuring
products (services) in line with client needs, etc are the responsibility of T&T.
The product development can be divided in three major development tasks:

a. Infrastructural developments: improving/altering road access or curb
side flow, adding lanes or increasing traffic separation, awarding dedi-
cated access/roads.

b. Service developments: providing new or improving on existing trans-
portation services offered to clients

c. Information: Assuring that the clients are provided with sufficient in-
formation on transportation possibilities and times.

3. Analysis
The analysis tasks are supportive to product development and program man-
agement. Using conducted research (both done internally as commissioned)
and available data, an analysis of needs and weaknesses can be conducted.

4. Program management & execution
Key focus areas are developed into programs that target to improve the T&T
services and performance. Current programs are: Sustainable mobility and
Traffic & Transportation Masterplan



6.1.4 ROLES

T&T has created positions in line with its business processes. There is a separation be-
tween the operational activities, modality managers and the tactical activities. Figure
6-10 shows all the different positions within T&T..

operational activities

Traffic &

Transpor-
tation
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Traffic
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Strategy &
Projects

Roads &
Road
conditions

Taxi’s & Public
Ordered Transpor-
Transport tation

Traffic Acces-
Data sibility

Analysis Projects
tactical activities

modality managers

FIGURE 6-10: T&T PARTICIPANTS

T&T department manager: the T&T department has one general manager that is
ultimately responsible for the department and is in contact with the higher positions in
the AAS organisation.

e Traffic Operations (TO): One manager concerned with the curbside trafficflow:
safeguarding a constant flow of traffic on the arrival and departure courts by deploy-
ing Traffic supervisors

o

Supervision Traffic: 12 special investigation officers concerned with the
operational controlling and fining of traffic

e Strategy & Projects (TS): Branche of T&T that has specific responsibilities to-
wards the different modalities or tactical /project management responsibilities.

o

Road & Road conditions: Responsible for the condition and safety of the
road infrastructure on Schiphol premises. Oversees roadworks and signing.
Also provides authorisation to vehicles to access restricted parts of the arri-
val and departure courts. Advises on road alterations and capacity issues.
Taxis & Ordered Transportation: Responsible for taxi operation and
all ordered transportation (hotelshuttles, charted buses, ordered taxis) at
Schiphol. Grand access, bill and oversee taxi organisations that provide ser-
vices.

Public Transportation: Responsible for ensuring high quality train and
bus transportation to and from the airport. Also awards contract for onsite
employee transportation. In close contact with Dutch Railways (NS) and
public buses organisations (GVB, Connexion)

Traffic Data Analysis: In close contact with the Marketing Research &
Intelligence department from Schiphol. Analyses use of transportation mo-
dalities and road infrastructures by clients. Provides information and advice
on trends and developments.

Accessibility Projects: Major developments, either initiated by T&T or
by higher management, are controlled by projects. This position is, together
with the T&T general manager, responsible for managing and executing
these accessibility projects.



6.2 VOLUME ANALYSIS

To get an idea of the total volumes and the relationship between the modalities and the
clients, an analysis of existing volume data is conducted and presented in this para-
graph.

To get an equal comparison between the different client groups, data was used over the
same year. Data on passengers is widely and continuously available at Schiphol. Data on
Schiphol workers is scarce (as most Schiphol departments do not consider them their
clients). Only once every two years a major research on Schiphol workers is conducted
(SOAB, 2009). The latest extensive dataset available on Schiphol workers is from 2008.

The amount of transportation data available on Cargo is very limited. Every year a re-
search is conducted on the qualitative aspects of the accessibility of Schiphol for Cargo
transporters (TNS NIPO, 2008), furthermore there is high level data available on tonnes
of Cargo transported, but not specified to exact method of access or modality. As such,
Cargo is not considered in this Volume Analysis.

To compare figures 2008 is taken as a basis year. All figures presented are scaled to a
single average day. Only departing passengers or workers are counted, for total
transport movements (Arriving & Departing passengers, Arriving & Departing Workers)
the figures have to be doubled. The full justification for the figures is provided in Annex
D.

Following are the most essential findings on the Volume analyses on Passengers and
Schiphol Workers. The full findings can also be found in Annex D.

6.2.1 SCHIPHOL WORKERS

Based on the combination of the Mobility research among Schiphol Workers (SOAB,
2009) and the Regioplan on amount of workers per region (Regioplan
Beleidsonderzoek, 2008), Table 6-1 could be constructed. It presents the average daily
amount of Schiphol Workers that come to the Schiphol premises. The Total amount is
split over the different modalities and over the three recognized work areas.

TABLE 6-1: SCHIPHOL WORKERS NUMBERS SPLIT OVER MODALITIES AND SCHIPHOL AREAS

Grand Train Bus Car Taxi/ Other = Motor- Moped  Bicy-
total taxibus  Order. cycle cle
Schiphol Workers 37.909 7.304 3.407 23.540 o) 0) 1.178 1.134 1.218
Total
Schiphol Centre 22,291 5.504 2.201 12.910 0 0 592 554 506
workers
Schiphol non- 10.018 794 660 7.061 o) 0] 460 483 537
Centre workers
Schiphol Rijk / 5.607 715 498 3.798 0 o) 151 124 226
AF Bus. Parc

To provide a better insight on the use of different modalities by the Schiphol workers,
Figure 6-11 presents the percentage split in a Pie-diagram. As can be seen the Car is the
most popular modality among Schiphol Workers. The bus is (relative to Passengers) also
popular.

To insightfully show the volume split over the different location relative to another, Fig-
ure 6-12 provides a stapled bar chart. Also a comparison between an average and a top
day is given (a top day is when every possible worker would go to work). This makes
clear that the difference is almost a factor 2.
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FIGURE 6-11: SCHIPHOL WORKERS MODAL SPLIT
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6.2.2 DEPARTING PASSENGERS

Based on the continual research conducted at Schiphol, could be constructed. It pre-
sents the average daily amount of departing passengers, split over the different modali-
ties and travel background.

TABLE 6-2: DEPARTING PASSENGER NUMBERS SPLIT OVER MODALITIES AND PASSENGER TYPE

Grand Train Bus Car Taxi/ Other Order.
total taxibus
Passengers 35.124 13.458 685 14.337 5.117 1.149
Departure
Dutch 6.084 2.127 91 3.119 679 42
Business
Foreign 6.886 2.838 129 1.369 1.828 463
Business
Dutch 14.497 4.537 263 8.004 1.525 148
Leisure
Foreign 7.658 3.957 202 1.845 1.084 496
Leisure

To show the differences between the passenger travel backgrounds more insightfully,
Figure 6-14 presents the total departures relative to the amount of departures per back-
ground. To get further insight in the difference between top volumes and average vol-
umes, a side-by-side comparison is presented. (for method of calculation of top volume,
please see Annex D). The highest passenger volume result from Dutch leisure passen-
gers

To show the average modal split (the total passengers split over the different modali-
ties), Figure 6-13 presents the percentages of the used modalities. It becomes clear that
the passenger have a high preference for the train and car. The difference in modality
split between an average and a top volume day is limited (please see annex D).

FIGURE 6-12: SCHIPHOL WORKERS LOCATION &
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FIGURE 6-14: DEPARTING PASSENGERS ON BACKGROUND FIGURE 6-13: DEPARTING PASSENGERS ON MODALITIES

A final insight is provided by showing the course of the total amount of monthly depart-
ing passengers, split over the different modalities over 2008 (Figure 6-15). It is interest-
ing to note that the top days are around the beginning of May and July. This puts a high
strain on the Train and Car volumes.
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FIGURE 6-15: DEPARTING PASSENGER COURSE OF MODAL SPLIT




6.2.3 WORKERS & PASSENGERS SIDE-BY-SIDE

For a final overview Figure 6-16 is constructed that presents the daily number of people
per modality (the four major modalities), split over the different recognised client
groups (location of worker and type of passenger). This gives insight in what modalities
are most popular and used by what client group.

14.000
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10.000

8.000

6.000

4.000

2.000

m Schiphol Workers
Total Schiphol Centre
workers

= Passengers Departure
Dutch Leisure

m Schiphol Workers
Total Schiphol non-
Centre workers

= Passengers Departure
Foreign Leisure

® Passengers Departure
Foreign Business

B Passengers Departure
Dutch Business

m Schiphol Workers

Train Bus Total Car Total Taxi/taxibus Total Schiphol Rijk /
AF Business Parc

FIGURE 6-16: USE OF MODALITIES BY CLIENT GROUPS

6.3 STAKEHOLDERS & INFLUENCE

This paragraph present the different stakeholders in landside accessibility and the type
of influence that T&T has on these stakeholders.

T&T is responsible for the accessibility. However the accessibility of Schiphol is deter-
mined by the combination of modalities, which are operated and/or influenced by many
other companies. As a result it is important for T&T to know what their relation is to this
stakeholder that co-determines the accessibility of Schiphol.

6.3.1 CONTROL, GUIDE AND INFLUENCE

T&T recognises three different levels of Influ-

ence.

e Control: When T&T has full control

. . . ACTIVITIES ON THE SCHIPHOL SITE
over the stakeholder, it falls in this cat-
1 1 - ACTIVITIES OF
egory. This means that T&T directly de ACTIVIDES OF
cides on how and when the stakeholder AIRPORT
SCHIPHOL
operates

e Guide: The stakeholder operates inde-
pendently. T&T does have certain pow-
er resources (e.g. contracts, dependen-
cies) to steer the stakeholder e e Q d

e Influence: The stakeholder operates ful- :

. FIGURE 6-17: LEVELS OF INFLUENCE ON SCHIPHOL
ly independent. T&T does not have any LOCATION
direct power resources. Only indirect
methods are available to influence the stakeholder.




When these levels of influence are fit on the physical Schiphol location, we can draw
Figure 6-17. The T&T accessibility operations on AAS are under direct control, those on
the Schiphol site are guided and those on the access roads are influenced.

6.3.2 ANALYSIS

The stakeholders that are considered are those that are directly tied to T&T due to ac-
cessibility responsibilities. To find all relevant stakeholders, interviews were held with
T&T managers. In this interviews all business partners were discussed. For each stake-
holder the related modality, its function, it relationship to T&T and the level of influence
(from T&T on this stakeholder) is questioned.

The results of the interviews are 10 recognised stakeholder. Their relation to T&T (mo-
dality) is mentioned in Table 6-3.
TABLE 6-3: STAKEHOLDERS & INFLUENCE

Function Relation Level of

Influence

Selects bus operators
Stadsregio Buses for local, Sternet & Zuid Contractor Guide
Tangent buses
NS Train Operate trains Partnership  Influence
ProRail Train Maintain railways Informative Influence
Concession Taxis Taxi Organised private taxi Membership Guide
transportation
Free rider Taxis Taxi AL Taﬁt)’gansporta- Contractor Guide
Rijkswaterstaat Access Highway Maintain highway ac- Informative  Influence
(traffic) cess roads
Marechaussee all Safety & Security Informative Influence
To Sel;‘éect& Pro- Taxi Monitor taxi process Hired Control
Traffic Opera- Curbside roads SIS trafflcﬂow'and Part of or-
. . prevent unauthorised A Control
tions (private cars) . ganisation
parking
Shuttles & or- Regulates access to Part of or-
STA dered transpor- - . C L. Control
tation gated curbside traffic ~ ganisation




CLIENT ACCESSIBILITY DEMAND

Chapter 5 has set the considered performance as the amount the client demands on
accessibility are met by the transportation characteristics. Chapter 6 has given insight is
the provided transportation options and their characteristics. This chapter will focus on
the accessibility demand. By looking for factors and criteria that are of influence on the
clients perception of accessibility, we can profile accessibility demands. With other
words: finding out what is important to the clients when considering the level of acces-
sibility quality of an airport.

7.1 FACTORS

CRITICAL TO QUALITY TREE

T&T wants to offer their clients a reliable, seamless, predictable and fast connection
with multiple travel alternatives to Schiphol (Schiphol Group NV - T&T, 2009). As dis-
cussed in Paragraph 5.2, Passenger services has developed a tree that also states factors
that are considered essential in reaching optimal quality for the passengers.

The Critical to Quality tree, developed in conjunction with Schiphol’s Passenger Ser-
vices, gives direction to what clients find important in their airport quality experience
(Figure 7-1). The mentioned factors can therefore be considered essential in the goal to
deliver quality to the client as it provides “the voice of the customer”. The five AAS core
quality values are translated to the CTQ tree and result in stating six major factors that
should lead to delivering high quality to the client, these are:

e coping with abnormalities
e predictability
e steady basic processes

Europe's

° hospltahty preferred airport
e atmosphere
Passenger
e pleasant stay Servicas
1

Vangnet bij Voorspelbaar- Basisproces op n n A Aangenaam
afwijkingen heid orde " verblijf
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Inspirerend

FIGURE 7-1: CTQ TREE




The CtQ tree is developed meticulously and based on expert judgement and research
conducted by Schiphol”s MRI department (Interview van Boxtel). It can therefore be
used as a solid basis in selecting criteria of influence on the quality perception of pas-
sengers.

Unfortunately these criteria cannot be use 1 on 1 for the measurement of accessibility.
Although both PS as T&T are focussed on offering services to clients, there are a few
major differences to be noticed:

Clients are less homogenate

The clients considered by PS and subsequently the CtQ tree are all O/D or transfer pas-
sengers. While the O/D passengers are also part of the T&T clientele, the transfer pas-
sengers are not. And as already covered by paragraph 6.1, the clients of T&T also consist
out of cargo and Schiphol workers. As such the clients are more diverse and different
from PS.

Demands on accessibility are unique

The CtQ tree is developed with the needs from the airport Passenger in the back of the
mind. But the demands towards terminal processes are very different from the demands
passengers (and other clients) have towards airport accessibility. The CtQ tree is there-
fore expected to be not directly suitable to state all client needs on airport accessibility.

LITERATURE ON ACCESSIBILITY QUALITY DEMAND FACTORS

An interesting overview of market studies on passenger experiences on accessibility is
presented by Appendix A from Report 46 of the Transportation Research Board (TRB);
“The Role of Transit Amenities”. This report states that (Transit Cooperative Research
Program, 1999):

e Amenities, by themselves, will never be more important to passengers than the
reliability, frequency and safety of the service.

e In general efficient, on-time service and safety (absence of crime) appeared
as the highest priority in the different surveys

e Although amenities are relatively unimportant, the importance is relative. With
this is meant that when the basic need towards transportation (safety, reliability,
frequency) are met, there is a much stronger passenger focus on amenities such
as transit shelters, padded seats, added lighting.

Hoel and Shriner have selected 5 performance measures that relate to passenger con-
cerns and are part of the 12 measures that are identified to be useful
to intermodal system measurement (Shriner and Hoel, 1999).
These five measures are Cost, Time, Reliability, Convenience

and Quality (Figure 7-2).

=  Cost: The amount of money spend to reach

or depart the airport. This can either be “out- passenger
of-pocket” expenses for private automo- cgfg‘;f;;grt_o
biles/transportation or expenses for public tation

transportation like fares and gratuities. performanc
= (Trip) Time: The amount of time needed for
reaching the airport. More important is the differ-
ence in access time between multiple modalities. conve-
An interesting notion is delay (unexpected time in- nience

e

crease) due to congestion, transfers, waiting time, FIGURE 7-2: FIVE QUALITY ASPECTS OF
etc. According to Hoel and Shriner a key element ACCESSIBILITY
for the trip time performance of public transportation is waiting time, especially
since perceived waiting time is twice the actual time (Shriner and Hoel, 1999).
= Reliability: The dependability of an access mode and as such the certainty of
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the stated arrival time. Especially in airport access there is a high focus on arriv-
ing on time as the consequences of arriving too late are substantial (missing
flight). On-time performance can therefore proof a valuable indicator. Worth-
while to note is that Hoel and Shriner mention that “the passenger perception
of reliability does not always reflect actual performance”(Shriner and Hoel,
1999).

= Convenience: The ease of travel. Examples of convenience factors are the dis-
tance between the arrival point and the terminal entry, the number of level
changes and the availability of baggage assistance (Shriner and Hoel, 1999).

= Quality: The passenger satisfaction with qualitative service factors such as the
numbers of transfers, number of stops, provision of information, cleanliness,
safety etc. Some of these factors might overlap with trip time and convenience.

Combination

In discussion with T&T management the five factors mentioned by Hoel and Shriner
were used in setting the major accessibility quality factors for T&T. The CTQ factors
(and criteria) can be placed (were relevant) below these five factors (as done in the fol-
lowing paragraph).

However one aspect is not covered by these five main factors is Information. Infor-
mation is the amount of insight a client is given on travel times, prices, deviations, etc.
As T&T finds providing information critical in offering quality to the client, this factor is
added. The final six considered accessibility demand factors (F) are therefore (Table
7-1):

TABLE 77-1: RESULTING DEMAND FACTORS

F1: Fa2: F3: F4: F6:

8 8 8 F5:
COST TIME RELIABILITY QUALITY CONVENIENCE INFORMATION

7.2 CRITERIA

Each of the six determined factors (cost, time, quality, reliability, convenience, infor-
mation) consists out of many underlying criteria. In fact the factors are a constructed
value (do not consists of a single dimension). These underlying criteria together deter-
mine the overall accessibility quality.

Therefore the criteria for each of the six factors have to be set. These criteria have to
meet two key requirements:

(1) Relevant: The criteria must be directly related to the parent factor
(2) Measurable: The criteria should be measurable as it otherwise is useless in a
PMS

To come up with relevant and measurable criteria a literature study is conducted and
combined with the expert interviews on modalities and characteristics of the Schiphol
transport system.

CTQ

The CTQ tree mentions several criteria that are of influence on the quality perception of
the client (passengers in this case). Although the overlying factors are not used, the cri-
teria are valuable information. As not all criteria are (directly) measurable, not all can be
used. They do give direction is what quality aspects are of importance to airport passen-
gers and should be considered in setting the criteria for the six factors (

7-2).



Coping with

abnormalities

TABLE 7-2: CRITERIA FROM CTQ TREE

Predictability | Steady basic

processes

Hospitality

Pleasant
stay

Atmosphere

Information Insight process Speed Visibility Space & light Affordable
steps
Alternatives Insight turna- Findability Customer focus Cosiness elements = Diversity
round time
Compensation Basic Comfort & Expertise Oversight
Facilities
Safety Positive attitude
Reliability
Hygiene
Literature

Based on the five factors selected by Hoel and
Shriner, Table 7-3 can be constructed (Shriner
and Hoel, 1999). It mentions the commonly
used performance measurement criteria on
the five factors. The criteria are selected by
Hoel and Shriner, based on their survey
among 75 American airports

The aspects mentioned are focussed on meas-
uring Level of Service (LOS) performance
towards the passenger (client). Other possibil-
ities are measuring operation and implemen-
tation costs or the effects on community
members (environmental, noise and traffic
concerns). However as stated before, our goal
is to measure quality to the client and there-
fore the LOS performance factors are consid-
ered.

Combination

Based on the six recognised factors and the
finding in Schiphol Literature and literature
on (airport) accessibility, a combined con-
cluding list of factors and criteria is construct-
ed that are found to be of importance to the
quality demands of the clients of T&T.

A total of 34 criteria are considered and locat-

« Dollars per passenger trip ($/trip)

» Comparison between modes or
« Total one-way trip time/base case travel time (min/min)
» Waiting time (min)

Reliability

« Reputation of reliability

« Percentage of vehicle arrivals with less than 4 min. deviation
from schedule (%)

Convenience

« Total walking distance with baggage (m)

- Total walking distance without baggage (m)

« Total number of level changes when walking (#)

« Availability and extent of baggage assistance (yes/no;
location available)

« Availability of baggage storage areas on vehicles (yes/no)

» Handicap-accessible (yes/no)

« Radius of service provided from the airport (km)

« Hours of operation

i

« Number of transfers required (#)
» Number of stops between embarkation and destination (#)
« Service frequency or headway (# departures/hour)

« Total time for stops and transfers (min)

» Adequacy of information and directions(E/G/A/P)

» Maintenance of vehicles (E/G/A/P)

« Degree of physical comfort (E/G/A/P)

« Degree of protection from the elements (E/G/A/P)

« Friendly, helpful service (E/G/A/P)

« Adequacy of lighting, security patrols, and level of safety

(E/G/A/P)

TABLE 7-3: COMMONLY USED PERFORMANCE MEASURES AC-
CESSIBILITY

ed under the factors. The selection and creation of these criteria was done under the

consideration that:

e the CTQ criteria are more specific for the Schiphol passengers but applicable to
all passenger processes (with a focus on terminal processes)

e the criteria found in literature are more specific to airport accessibility demands
but not specific to the Schiphol situation.

Table 7-4 mentions all 34 regarded criteria



TABLE 7-4: RESULTING SELECTED ACCESSIBILITY CRITERIA

COsT  TRANSPORA-  PRICETRANS-  PARKING
TION COSTS PARANCY COST
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7.3 HOMOGENEOUS CLIENT GROUPS

Understandably not every client of T&T has equal demands towards airport accessibil-
ity. Based on the features of the client (passenger, worker, leisure, business, etc) the
demands are expected to defer.

Paragraph 6.1.1 already mentioned the client groups as recognised by T&T. However our
objective is to make a differentiation on accessibility demands. Therefore we want to
make an additional differentiation based on typical accessibility demand and create
relatively homogeneous client groups.

All T&T clients are considered and a differentiation is made based on four criteria:

e Theory suggests clients have different demands

e Internal Schiphol research among clients show different demands

e The volumes show a quantifiable homogeneous group

e Some groups are a focus of management and need to be monitored separately

This paragraph proposes an alternate client separation based on the four criteria. A
prerequisite is that categorisation and definitions are in line with other Schiphol de-
partments.

Cargo (car)
The definition in the original separation can be upheld. The only suggestion done is
based on the location the Cargo has to be delivered/picked up. Schiphol has three major
Cargo locations. Since there might be a (managerial) focus on one of these location or
the physical difference might pose different demands towards accessibility. The three
main cargo locations are (Interview H.J. Duursma, 2010):

e (Cargo South

e Cargo South-east

e KLM Cargo Centre
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Schiphol Workers (work)
The definition in the original separation can be upheld. Based on the biannually con-
ducted Mobility Research (SOAB, 2009) we can separate the Workers based on their
work location. The three primary locations are:
e Schiphol Centre Workers: All workers at business locations close to the Schiphol
terminals
e Schiphol non-Centre Workers: All workers at business locations South, North,
Technical area East, East, South-east
e Schiphol Rijk / Anthony Fokker Business Parc: All workers at these two loca-
tions

Passengers (pax)

In conjunction with other parts of the

Schiphol organisation, it is recom- Transfer
L. Passenger

mended to defining passengers as only

those that are at Schiphol due to air

travel. Schiphol wide there is a separa-

tion between O/D (arriving and de-

AIRSIL E ACTI /ITIES

parting) passengers and Transfer pas- ACTIVITIES ON THE 3CHIPHOL SITE
ngers.
SCNEers. . ACTIVITIES OF
Interestingly T&T has a different | AMSTERDAM
) AIRPORT
group of clients than the other SCHIPHOL

Schiphol departments. First of all they
have no interest in the transfer pas-
sengers as they do not pass landside
grounds. Furthermore, people who are
just visiting Schiphol (and not flying)
are considered clientele and therefore
should be put in a separate client

AANDS DE AC) IVITIE!

Destination  Visitor Originating
Passenger Passenger

("eeccccccccccnnay

group. Figure 7-3 graphically represents the group of passenger and visitors that visit

the terminal and are related to T&T. FIGURE 7-3: PASSENGERS AND VISITORS RELEVANT TO T&T

Furthermore several Schiphol departments make a classification based on nationality
and reason for travelling. Since these groups might have a different attitude towards
accessibility and/or have a different demands towards arriving/departing the airport,
this separation is advisable for T&T as well:

e Dutch business traveller

e Dutch holiday traveller

e Non-Dutch business traveller
e Non-Dutch holiday traveller

Visitors (vis)

T&T recognises three (major) client groups . However it is advisable to make a fourth
division. This is based on the fact the Schiphol Marketing, Research & Innovation de-
partment, a department within Schiphol, defines passengers as those at Schiphol for air
travel. At T&T however, also visitors are considered passengers. To keep the terms equal
with each other, it is proposed to make a fourth client category: Visitors

T&T has made explicit that it wants to support a hub function of Schiphol, not only for
airline passengers but also for Public transportation (Interview drs. B.C.C.A. van Dorst
MTL, 2010). Furthermore from commercial standpoint there is a focus on attracting
shoppers for Schiphol Plaza, the publicly accessible shopping area. These groups of cli-
ents used to be part of the group Passengers is the former classification.

CONCLUDING




There are four main client groups that can be separated. Each of these main groups can
be further specified based on the suspicion of different demands towards accessibility,
or large volumes. In total 18 client groups can be recognised (Figure 7-4)

Dutch / non-Dutch
Business / Leisure

FIGURE 7-4: DIFFERENT HOMOGENEOUS CLIENT GROUPS

Due to limited time and research capability, it is not possible to district all recognised
client groups. For each client group the demand profile has to be known, which requires
extensive research. For the remainder of this thesis we will therefore focus on the two
biggest general client groups: Schiphol workers and Passengers

7.4 DEMAND PROFILES OF CLIENT GROUPS

To know/predict what influences the demand profile of airport travellers is difficult
according to the ACRP Synthesis 5 report on Airport Ground Access Mode Choice Mod-
els. They state that the decision for a mode choice (modality) is: “not only on the price
and level of service of the alternative modes but also on the characteristics of the indi-
vidual travellers” (Airport Cooperative Research Program, 2008). These characteris-
tics include:

e trip purpose

e residents of the region or visitors

e how long residents of the region will be away from home on their trip

e whether visitors to the region will need a rental car for local travel during their

visit.

The distribution of these characteristics across the population of airport travellers not
only varies seasonally but also in response to external influences, such as currency ex-
change rates and the state of the regional economy, and changes in the air services of-
fered at the airport.(Airport Cooperative Research Program, 2008)

No additional literature on the actual demand differences between airport client groups
could be found. Separations in client groups are considered, but the differences in de-
mands are not researched. As we need to be aware of the differentiation on demands
between client groups to design a method to measure performance, additional research
in needed.
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7.4.1 EXPERIMENT

The assumption is that there is a difference in demand towards quality aspects of acces-
sibility between the client groups. To confirm this and to recognize what the difference
is, an experiment is developed and executed.

As concluded in paragraph 7.3, only the two biggest client groups (Passengers and

Schiphol workers) are considered in the remainder of the thesis. The experiment is

therefore aimed at differentiating accessibility demand between these two homogeneous

client groups.

Experiment setup

Criteria: Based on the findings from paragraph 7.2 on demand criteria, a list of
the 34 quality criteria on accessibly is created (Table 7-5). Al these crite-
ria were put on post-it notes and collected in random order in contain-
ers.

TABLE 7-5: EXPERIMENT CRITERIA ON ACCESSIBILITY QUALITY

CHANCE ON DELAY DELAY (IN TIME)

CHANCE ON CANCELLA- TRAVEL ALTERNATIVES DELAY DUE TO UNCLEAR

TION SIGNPOSTING DELAY ON SPL GROUNDS

e

TRAVELINFORMATION IN ~ REAL TIME INFORMATION PRICE INFORMATION IN - \ -
MODALITY AND STOP ON DEVATIONS MODALITY AND STOP

Factors: The colours on the criteria refer to one of the six main quality factors as
described in the general demands on accessibility (paragraph 7.1 ). The
people who were asked to execute the experiment were unaware of the
function of the colour and didn "t know the related factor.

TABLE 7-6: QUALITY FACTORS ON ACCESSIBILITY

Posters: Next two large posters were created. One for the client group Passen-
gers and one for client group Schiphol Workers. On this poster a single
axis was drawn. This axis would go from No Influence to Some Influ-
ence to Great Influence

FIGURE 7-5: AXIS OF INFLUENCE



Experiment execution

The two posters (Passengers and Schiphol workers) with the axis were hung on different
locations at Schiphol. People were then asked to take one of the post-it notes with an
accessibility quality criterion. From their viewpoint (either as Passenger or as Schiphol
Worker) they had to decide on the question:

“Is this criterion of influence on your perception of Schiphol s accessibility?”

By putting the post-it on the posters along the axis, it is possible to rate the perceived
influence on accessibility. This would result in posters full of post-it’s with accessibility
quality criteria as can be seen from Figure 7-6.

Factoren van invloed op perceptie

landzijdige bereikbaarheid van Schiphol VﬁJ -:& ASS -
3 = B m = W —
— 2 == mm -
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- - ‘.-... . s! :
= - E o ==

FIGURE 7-6: EXAMPLE OF RATED POSTER ON PASSENGERS

EXPERIMENT RESULTS

The experiment described above has been executed eight times among Passengers and
eight times among Schiphol Workers. The executed posters were photographed and
analysed.

Visual inspection

First a visual inspection was done to determine whether any demand difference between
the Passengers and Schiphol Workers could be noticed. By highlighting the different
colours on the posters, a difference in rating on factor level could be established.

An example of this can be seen in Figure 7-7 and Figure 7-8, that show the result of two
different client gorups. This visual inspection confirmed that a difference in demand
rating between the two client groups was occurring.

BAGIER Factoren van invloed op perceptie
- landzijdige bereikbaarheid van Schiphol

=T

—

n van invioed op perceptie SPL
bereikbaarheid van Schiphol

==

GROTE INVL

FIGURE 7-8: HIGHLIGHTED FACTORS ON RATED SCHIPHOL WORKER POSTER
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7.4.2 RESULTING DEMAND PROFILE

Based on the position of the post-it notes from the 16 conducted experiments, it is pos-
sible to create a demand profile. This profile states what the importance is of the differ-
ent demand criteria.

On all resulting posters a grid was placed that would separate the criteria in five (5) dif-
ferent segments. Each segment was given a rating (from 1-5) and all criteria within that
segment were valued according to the rating. An example of a segmented and valued
poster is given by Figure 7-9. All 16 posters were evaluated and valued.

Factoren van invioed op percepfie
r|dzijdige bereikbaarheid van ScHiphol S

o

b"‘“ 2 ey | 4

FIGURE 7-9: SEGMENTED AND VALUED POSTER

Differentiation scores

The average score of each criterion was calculated together with the standard deviation,
modus and median to get further insight. The criteria that belonged to the same factor
(colour) were also averaged to get a score on factor level.

The scores of both the criteria as the factors for each experiment conducted for the
group Passengers is presented in Table 7-7. The scores of the Workers group can be
found in Annex E.

TABLE 7-7: SCORES PASSENGERS BASED ON EXPERIMENT

PAS1  PAS2  PAS3 PAS4 PAS5 PAS6 PAS7; PAS8 AVG STD DEV (0) MED. MOD. RELIMP COMFACAV( RELIMP

W11 TRANSPORATION COSTS 4 5 4 2 4 5 4 3 3,9 099 4 4 0,33
W12 PRICE TRANSPARANCY 2 2 4 5 3 3 =2 5 33 1,28 3 2 028 3.9 0,19
w13 [ESRKINGICOST 5 3 5 5 5 4 5 5 4,6 0,74 5 5 0,39
2 3 3 4 3 3 2 4 3,0 0,76 3 3 0,12
4 4 3 2 2 3 2 2 2,8 089 25 2 0,11
3 2 4 5 4 3 2 3 3.3 1,04 3 3 0,13
2 4 4 5 4 5 4 4 4,0 093 4 4 016 3,6 0,17
4 5 3 5 4 3 4 5 4,1 08 4 4 0317
4 4 5 4 4 5 3 2 39 0,99 4 4 0,16
5 4 4 2 4 5 4 3 3.9 099 4 4 016
W31 CHANCE ON CANCELLATION 4 5 4 3 4 5 5 4 4,3 0,71 4 4 0,16
w32 TRAVEL ALTERNATIVES 4 5 5 4 4 5 5 5 4,6 0,52 5 5 0,17
DELAY DUETO UNCLEAR
‘W33 SIGNPOSTING 5 4 5 5 3 5 5 5 4,6 074 5 5 0,17 4,6 0,22
W34 DELAY ON SPL GROUNDS 4 3 5 5 4 5 5 4 4,4 074 45 5 016
(w35 [SEENGEONIDETE 5 5 5 4 5 5 5 5 4,9 035 5 5 0,18
W36 DELAY (IN TIME) 5 5 4 4 5 5 5 4 4,6 0,52 5 5 0,17
4 3 4 2 2 4 4 3 3.3 08 35 4 008
4 2 4 3 4 4 3 4 35 076 4 4 009
2 4 2 3 5 5 4 3 35 1,20 3,5 2 0,09
3 2 4 3 4 3 2 4 3,1 0,83 3 3 0,08
4 5 5 4 5 3 3 4 41 08 4 4 omn
3 2 4 5 4 5 3 3 3,6 1,06 35 3 0,09 3,3 0,16
2 1 5 4 4 3 4 =2 3.1 1,36 35 4 0,08
2 2 5 4 5 3 3 2 3:3 1,28 3 2 0,08
2 4 3 5 3 4 4 3 35 0,93 35 4 0,09
3 2 4 3 5 5 2 3 34 1,19 3 3 0,09
2 2 3 2 1 1 2 3 2,0 076 2 2 005
3 2 2 3 4 3 3 2 2,8 0,71 3 3 0,07
3 4 2 4 4 5 4 3 3,6 0,92 4 4 0,30
4 5 4 5 4 5 5 4 45 053 45 4 037 41 0,20
4 4 5 4 4 3 4 5 4,1 064 4 4 034
TRAVELINFORMATION IN MODALITY
w61 ANDSTOP 1 2 1 1 2 2 1 1 1,4 052 1 1 0,32
REAL TIME INFORMATION ON
W62 DEVATIONS 2 2 1 2 2 1 2 2 1,8 0,46 2 2 0,41 14 0,07
PRICE INFORMATION IN MODALITY
‘W63 AND STOP 1 2 1 1 1 1 1 1 1,1 0,35 1 1 0,26

All the interviewees were asked to give their view on the influence of the criteria on the



overall perception of accessibility. The average (AVG) scores on the criteria give a sub-
stantiated figure for the weights of the different criteria. Also mentioned are the com-
bined averages of the criteria that belong to the same factor (COM FAC AVG). This fig-
ure indicates the importance of this factor on the total quality perception of accessibility.

When the combined factor scores are compared between the two client groups, the dif-
ferences in demands between the groups becomes clear (Table 7-8).

TABLE 7-8: RESULTING FACTOR SCORES OF EXPERIMENT

FACTOR COST TIME RELIABILITY QUALITY CONVENIENCE INFO ‘
PASSENGER 4 4 5 3 4 1
SPL WORKERS 2 4 3 2 4 3

As can be seen from the results, there is a significant difference in the quality demands
towards accessibility between Passengers and Schiphol Workers. This difference will be
used in the remainder of this Thesis to differentiate in the demand and as such in the
performance scores on the different client groups.
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FILLING IN THE FRAMEWORK

Design track 1 started with the presentation of a framework that could be filled in to
develop a method for performance measurement. Through several analyses the required
information is gathered and it becomes possible to fill in the framework and design per-

formance measurement method.

To fill in the framework (Figure 8-1) and create Chapter 6
a method for performance measurement, the
most relevant result from chapters 5, 6 and 7

are used. These are:

Considered performance:

Client Needs

The amount in which the demands of a

client group on the quality of accessi-
bility are met by the characteristics of a !‘
Chapter 8

modality

Chapter 7

Chapter 9

Four major client groups are recog-

nised: Passengers, Schiphol Workers, FIGURE 8-1: FRAMEWORK TO BE FILLED IN
Visitors and Cargo. The first two (passengers and Schiphol workers) are the big-
gest volumes and most relevant to T&T.

The four client groups can be further specified to subgroups, based on suspected
demand homogeneity.

o For Passengers this is Arriving/ Departing, Business/Leisure and
Dutch/Non-Dutch.

o For Schiphol workers this separation is based on the location they work.
Three major locations are considered: Schiphol centre, Schiphol non-
centre and Anthony Fokker Business park/Rijk. Furthermore a separa-
tion can be made between flying and non-flying personnel.

The needs towards the quality of accessibility can be expressed on six different
factors: Cost, Time, Reliability, Quality, Convenience and Information. Each
factor has several criteria.

Each client group has a certain demand profile that rates the importance of the
different accessibility factors for the client group. Some factors are considered
of higher importance (relatively) than others.

Based on a first experiment a difference in demand profile towards accessibility
between passengers and Schiphol Workers is noticed. Especially Cost, Reliabil-
ity and Information score differently among the two client groups.

Service Offering

Eight major modalities are recognised: Car, Bus, Train, Taxi, Ordered Transpor-
tation, Motorcycle, Scooter, Walking. The first three of these modalities (Car,
Bus, Train, Taxi) are by far the biggest volumes and therefore of the greatest
importance.

The T&T organisation can be separated in four different roles: Operational
management, Product development, Analysis and Program Management.

The main consideration is that all modalities have certain performance charac-
teristics on accessibility that are influenced due to the activities from T&T. The-
se activities alter the quality characteristics of the offered service by the modali-
ty and as such the quality of the provided accessibility.
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The amount of influence that T&T has on (the quality aspects of) a modality, can
be distinguished in Control (big influence), Guide (reasonable influence) and
Influence (some influence). The relation with each modality is different

Each modality has resulting quality aspects that can be measured.

Performance Measures

T&T has stated that its goal is to meet the quality demands of its clients.

As such, the six factors recognised to state performance perception of clients on
accessibility quality, are considered performance measures. The underlying cri-
teria have to be measured to capture performance.

Measurements on these criteria have to be done by data sources that are repre-
sentative for these criteria. Ideally the data sources are equal to the quality cri-
teria found.

Based on the initial framework and supplemented with the concluding findings de-
scribed above, Figure 8-2 could be created. This figure represents what is considered
relevant performance in airport accessibility and what measurements should be taken to
measure airport accessibility performance.

By filling in the framework it is known what is considered performance and what crite-
ria have to be measured to state performance. Next step is to design a method to quanti-
fy the performance, based on taken measurements.
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DESIGN OF A PERFORMANCE MEASUREMENT
METHOD

The analyses and the filled in framework have shown what should be considered per-
formance and what criteria have to be measured. This chapter aims at designing a
method to use these measurements to create relevant performance indicators on the
quality of the airport accessibility.

According to Shriner and Hoel, measuring the level of landside access performance that
is provided to air passengers is not possible under current practices. They state that
there is a lack of standardised evaluation practices that can compare the performance
provided. They conclude by: “An objective and consistent methodology is needed to
evaluate existing conditions and determine the most appropriate option from a pas-
senger perspective” (Shriner and Hoel, 1999)

This chapter will introduce such a measurement methodology, based on literature and
expert interviews on airport transportation process, that is able to quantify the consid-
ered performance and create indicators.

The performance measures have to be interpreted and transformed into performance
indicators to be of value to state performance.

Starting point in the design of a performance measurement method is that we now
know:

e what criteria reveal performance on the quality of airport accessibility

e what the relative importance of these criteria is to the clients through their de-
mand profile

e performance is considered the amount in which the demand profile of a client
group is met by modalities performance

Our measurement method has to use performance data on the criteria and weight the
measurements according to the demand profile of the considered client groups. Im-
provement of performance on criteria that are found to be of high importance to a client
group, should render a higher value on the resulting overall performance indicator and
vice versa.

9.1 LEVEL OF SERVICE

A well-known definition of service quality within the transportation literature is Level
Of Service (LOS) (Correia et al., 2008, Waidringer, 2001). LOS states the amount of
service that is offered to clients.

Several studies are undertaken to develop methods to measure the LOS of airports tak-
ing into account user demand (Correia et al., 2008). However most of these studies fo-
cus on terminal processes. Accessibility is only captures by these studies by looking at
curb side processes only, which is very limited.

A broad measure reflecting the LOS of the accessibility as a whole of an airport terminal
for a given type of passenger is non-existent but would be useful for planning, design
and management levels. It would make it possible to it to identify the level of im-
portance attributed to individual components by the different groups of clients and a
such prioritise current deficiencies. Also it could provide a method to benchmark differ-
ent airports on their accessibility (Correia et al., 2008).



9.1.1 DATA REQUIREMENT

The factors and criteria that can state relevant performance are known. But how can the
values of these criteria be measured and expressed in a representative value? After all
we want to know performance and as such a figure has to be constructed. There is a
requirement for is a data that represents performance for each criteria.

Table 9-1 is an example of how Shriner and Hoel see the data requirements and corre-
sponding data sources needed for their performance measures (Shriner and Hoel, 1999)

TABLE 9-1: SHRINER AND HOEL STATING DATA REQUIREMENTS AND SOURCES FOR ACCESSIBILITY FACTORS

Performance Measure Data Requirement Data Source
Cost 1. Toll costs 1. Facility inventory
2. Parking rates 2. Facility inventory
3. For-hire mode fares 3. Mode inventory
5. Service gratuities 5. Passenger surveys
Time 1. Total one-way trip time 1. Passenger surveys. Mode
2. Base case fravel time operators
3. % waiting time of total trip 2. Mode observation
time 3. Mode observation
Reliability 1. Mode arrival patterns 1. Mode observation
2. Mode vehicle breakdown 2. Mode operators
history
Convenience 1. Walking distances 1. Airport plans, Facility visits
2. Number of level changes 2. Airport plans, Facility visits
3. Mode characteristics 3. Mode operators
Quality 1. Mode characteristics 1. Mode operators, Mode
observation

However the situation at SPL is more complex for two reason:

(1) We have appointed many more criteria
(2) The data requirement for each criteria defers per modality.

As such there is a need for a combined list that mentions all needed data for each crite-
ria, per modality. This list is constructed by interviewing data specialists at T&T and
reviewing SPL literature.

Data requirement, unity and source for selected criteria
The starting point of the selection of data sources is the set of 34 criteria that were relat-
ed to factors of influence on the quality perception of accessibility.

The criteria have to be measured for each modality, as the performance of each modality
individually has to be known, and there are no sources for overall performance on all
modalities.

The volume analysis from paragraph 6.2 provides the most used modalities by the dif-
ferent client groups. Combining the criteria with the most used modalities gives a table
(Table 9-2) for which each crossing needs a data source to be measured according to the
developed method.

For each crossing three element have been analysed:

e Data requirement (D)
e Unit of data (U)
e Source of data (S)

The information needed to fill in the three elements for each crossings was received by
analysing literature on accessibility measurements (Koster et al., 2010, Jehanfo and
Dissanayake, 2009, Ji and Gao, 2010) and information received from interviews with
the modality managers (Interview mr. A.J.C. Lensvelt, 2010, Interview F. Jongkind,
2010, Interview H.J. Duursma, 2010)

The full result of this analysis is presented in Annex 0. Table 9-2 presents a selection of
criteria combined with the modalities used by Passengers to give an indication of the
insight gained from the data need analysis.



PASSENGER

TABLE 9-2: EXAMPLE OF DATA NEED ON SELECTED CRITERIA FOR PASSENGERS

Criterion TRAIN CAR CAR PARKED TAXI BUS
© DROP/PICK
d compar. index compar. index compar. index compar. index compar. index
Price per trip 1 euro/total trip euro/total trip euro/total trip euro/total trip euro/total trip
s transporter avg price/km avg price/km transporter transporter
Diften (e d stating/comp prices NA stating/comp stating/comp stating/comp
parancy 11 # yes/no # yes/no # yes/no # yes/no
s transporter/T&T transporter/T&T transporter/T&T transporter/T&T
d NA access price (fut) price short/long NA NA
Parking costs 11 euro/min euro/hour
< SPL parking SPL parking
Aeiel e d time to rgach SPL time to r(.each SPL time to rgach SPL time to rgach SPL time tq reach
to randweg 1 min min min min min
< NS planner ANWB planner ANWB + SPL ANWB + taxikwal transporter plan-
Waitingtime d time trans + stops time file time file time file time trans +
on trans- 11 min min min min min
fers/stons/fil s NS planner ANWEB file data ANWRB file data ANWRB file data transporter plan-
Real time d Scherm + pres inf Scherm + pres inf Scherm + pres inf Scherm + pres inf Scherm + pres
information 11 Yes/No % Yes/No % Yes/No % Yes/No % Yes/No %
|y v— s Allart/NS RWS RWS Ferry Allart/SR
Delay onsite d Delay time .tunnel Delay t. RW+ CRT Delay t. RW+CRT Delay t. RW+ CRT Delay.t.
reaching 11 % & min % & min % & min % & min % & min
< NS measurem. TO & thd TO & thd TO & thd TO & thd
Baggage d compar. index compar. index compar. index compar. index compar. index
storage 1 piec/pssgr piec/pssgr piec/pssgr plec{pssgr piec/pssgr i
< NS/percep. 100 100 taxikwal GVB en Connexion
d tot. accid. route tot. accid. route tot. accid. route tot. accid. route tot. accid. route
Safety travel 1 # accidents/death # accidents/death # accidents/death # accidents/death # accidents/death
S NS RWS RWS RWS & research GVB en Connexion

9.2 MEASUREMENT METHOD

The goal is to have a system that is able to compare all the different forms and units of
data. The different unities currently make comparing the values impossible. To over-
come this problem and alternative measurement method is proposed.

Also mentioned in Table 9-2 is the unity (u) in which the data is presented. As can be
seen these unities defer very much among the different criteria. Even when looking at
the same criterion the unity may defer between modalities as the used data source de-
pends on the modality considered.

The inequality between the units and sources makes a direct comparison not possible.
Therefore an alternative method has to be proposed.

9.2.1 INDEX RATING

As could be seen from the introduction and the chapter on relevant performance (Chap-
ter 0), T&T aims at improving the delivered accessibility quality. As such they are inter-
ested in (positive) changes of the accessibility criteria. There is a need to know if and
how much the accessibility has improved (or decreased). The resulting Performance
Measurement System has to show what quality aspects are increasing and decreasing
and what the influence is on the overall Accessibility Quality.

The result is a method to measure the change on the different data sources and to ex-
press this change as a percentage of the original value. A positive change will result in a
higher value, and vice versa. An index (I) is used to represent the current performance
on a criterion (C) in comparison with past performance. The calculation is done accord-
ing to:

mey(tl) « Im
C" ey (to)

Where C™,, is the measured value of modality (m) of criteria y that is related to parent

€Y Imxy(tl) = xy(to):

factor x.



I™,, is the index that is calculated, for a given moment (t), on modality (m) for criteria y
that is related to parent factor x

As a base line the values measured on the criteria on 1/1/11 are taken. The measured
state of all criteria is taken by measuring the data sources and valued at index 100.

On t, all criteria are measured again and its values are compared with the original ¢,
values according to formula (1). This provides indices for all criteria on ¢, that repre-
sents the changes in performance in comparison to ¢,.

9.2.2 WEIGHTING INFLUENCE BASED ON THE DEMAND PROFILES

Formula (1) has provided an index on the increase or decrease of each criterion. Howev-
er the criteria are not of equal influence to their parent factors on accessibility quality as
determined in Chapter 8. The amount of influence a criterion has on the perception of
accessibility defers between the different client groups as could be seen from the differ-
entiated demand profiles.

The six calculated factors are also not of equal influence on the overall LOS of accessibil-
ity. They are again of influence according to the stated importance of the client group
considered (the demand profile). When calculating the Level of Service for T&T, the
indices of the criteria have therefore be valued against the demand profiles of the client
groups by assigning weights to each criteria.

The assigned weights are of importance to managers and designers, because they will
allow them to focus their attention on the most important components of accessibility.
Based on the concept of weighting the different criteria into an overall perception of
accessibility quality, a bad passenger experience on two criteria of little importance ac-
cording to the demand profile can be counterbalanced by a good experience on an im-
portant criterion.

WEIGHTING FUNCTIONS

By using the demand profiles of a client group as weights on the measurements done on
the selected criteria, the criteria of importance are valued higher than unimportant cri-
teria. As such the more the important demands criteria of the client group are met, the
exponential higher the resulting score will be.

Different demand profiles

In this thesis two client groups are considered (Passengers and Schiphol Workers) and
their demand profiles are known through an experiment. As such, two sets of weights
are available that can be used to rate the indices.

The appointed weight is dependent on the criterion or factor it is weighting and on the
client group that is considered. We can define a considered weight (w) as:

(2) wiyy
Where the considered weight (w) depends on the client group (g) and the associated
index (xy) (index xy depends on criterion xy).
The experiment of paragraph 7.4 has given all the weights for the criteria for the groups
Passengers and Clients. The numerical values of all used weights can be found in the
resulting tables of the experiment that state the appointed weights to the criteria and
factors.

Figure 9-1 shows how constructed indices of the measured criteria (I™,, are connected
to the index of its parent factors (FI™, ) through weights (w9,,) that are based on a
demand profile of a client group (g)

The calculated indices of the different factors (based on the weights) are connected to
the resulting value of interest: the combined index on the perceived LOS of accessibility



(for a certain client group and modality). This amount of influence is also determined by
(client group specific) weight (w?,,)

Weighted tree for modality (m) and client group (g)

‘ Imy, | “Index” Criteria 11 %
W81 Calculated
‘ Im;, | “Index” Criteria 12 } W8io - Index Factor 1 oot
P Wos (FT™) we, Index of
‘ Imy3 | “Index” Criteria 13 k perceived LOS
A of
‘ Im,, | “Index” Criteria 21 % we Accessibility
W8y Calculated 2 (RI™s)
‘ Im,, | “Index” Criteria 22 } we,,——# Index Factor 2 W8
W3 (FI™2) (V) Resulting
index score on
(I1) Weight (IV) Weight LOS for
based on ! (III) Combination || based on modaility (m)
(I) Calculated indices demand- of Criteria to demand- and
on criteria profile Factors profile client group (g)

FIGURE 9-1: METHOD FOR CALCULATING PERCEIVED LOS ACCESSIBILITY

The index is multiplied by the associated weight (w) to give a greater influence to crite-
ria that are, according to the demand profile, of higher importance to the overall quality
perception of accessibility.

After the multiplication of the index criteria and the weight, the results of all criteria
related to a single factor are summed. This figure has to be divided by the sum of the
weights to come to a weighted average index on the considered factor (FI). The calculat-
ed weighted average (FI™,) can be expressed as:

Wy (M) + w9y * (M) e woy, x (IM)

W9 + Wit .+ wdy,

3) (Frmy) =

Where w9, is the weight put on the first criterion index Index I™,,). wY,, is the weight
on the last criterion index (I™,, ). m is the modality considered and g the client group.
Given the fact that the amount of influence each factor index (FI) has on the resulting

LOS index on accessibility (RI) is also based on weights, the formula for the resulting
index (RI) is defined as:

wi * (FI™) + w9, = (FI™) + ....+w9, = (FI™,)

(4) RI™ =
wI +wI,+. ...+ wI

y

where w?, is the weight appointed to factor index 1 (FI™,). m is the modality considered
and g the client group.

Using this approach, the composite equation for the resulting index can be developed as
follows:

Z(ngy W (Imxy))
Twiy)

Formula (5) states that the resulting index for a certain modality (m) and client group
(g) is the sum of the weight and index multiplications for all criteria xy

(4) RI™ =

This developed method of weighted contribution per criterion allows us to add the sepa-
rate contributions of the different attributes to obtain the total level of service measure.
It is the best known as the multi-attribute functions, and it is important both because of
its relevance to some real problems and its relative simplicity (Keeney and Raiffa, 1976).



Using this method to calculate the resulting LOS, we can fill in the selected criteria and
factors. This gives a full tree with all considered criteria. Figure 9-2 presents this tree
with all recognised criteria and factors (this tree is simplified as the variables for a cer-
tain modality or client group are omitted)
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9.2.3 COMBINING MODALITY AND CLIENT GROUP INDICES

The measurement method gives the possibility to state a resulting index score for each
client group and modality considered. To present an index score for all modalities and
all client groups, these individual scores have to be combined.

According formula (5), RI™?presents the resulting accessibility quality index for modali-
ty m and client group g. The volume analysis done in paragraph 6.2 showed that the
client groups and modalities are not equal in size, therefore it is not possible to simply
take the average of all resulting indices. It can be assumed that the bigger a client group
or modality use is, the bigger its influence of the overall accessibility quality index
should be.

To come to a combined index score for the accessibility quality, a weighted average of all
resulting indices (RI™9) has to be taken according to the found volumes. As the use of
the volumes might change over the time, current volumes have to be used.

The conducted volume analysis in paragraph 6.2 on modalities and the client groups
gave the following volume split over the groups and modalities was found (average daily
one way volumes):

TABLE 9-3: ABSOLUTE DAILY MODALITY VOLUMES (ONE-WAY)

["Schiphol
Workers (1) 7304 3407 23540 0 0 L Lgd Gl
?ga;)sengers 13458 685  14.337 5117 1.149 0 0 ©

If an overall index on accessibility is wanted, the RI"™9 scores have to multiplied by the
volumes in Table 9-3: Absolute daily modality volumes (one-way). An overall index
score on the quality of accessibility, can therefore be calculated according;:

RI™IY x ("volume of m1g1"). ...+ RI™®8 x ("volume of m8g2")

5)RI =
) ("volume of mi1gl1™+. ...+ "volume of m8g2")

Where migi is the combination of modality 1 (ie. train) and group 1 (ie. Schiphol work-
ers)

It is also possible to calculate a resulting index on a single modality (for all client
groups) or a single client group (for all modalities). The different RI™9 have to be aver-
aged according to the

A resulting score for a specific modality m for all client groups is calculated according:

RI™9Y x ("volume of g1") + RI™9? x ("volume of g2")

6) RI™ =
© ("volume of g1" + "volume of g2")

where g1 is client group 1 (ie Schiphol workers) and g2 is client group 2 (ie. Passengers)

A resulting score for a specific client group for all modalities is calculated according:

RI™SY « ("volume of m1"). ...+ RI™38 x ("volume of m8")

7) RI9 =
Q) ("volume of m1'™+. ...+ "volume of m8")

Where m1 is modality 1 (ie. the train) until the final modality m8 (ie. the bicycle)
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9.3 MEASURING EXAMPLE

To make the design measurement method more insightful, an example is given how a
change on one criteria will result in a lower indices. The assumption in the given exam-
ple is that all other indices remain constant (100).

Example:

On 1/1/11 the average travel time (criteria 25) of the car (modality 3) is 20 minutes, thus
(C3,5)(t,) = 20 . This is set at index 100 (I3,5(t,)). On 1/2/11 this average time is in-
creased to 28 minutes, thus (C3,5)(t;) = 28. This increase has a negative (!) effect on
the index as an increase in time results in a lower appreciation of the clients of the quali-
ty of accessibility. Following formula (1) the 8 minute increase is equal with a 40 point
decrease on the index (28/20). As such the new index figure is 60, thus I3,5(t,) = 60

In this example we consider that we want to know the effect of the lower index on the
perception of passengers (g=2). The demand profile of Schiphol Workers is therefore
used to get the weight put on the travel time criterion. The weight is 4,1 (Table 7-8), thus
w?2,c = 4,1. Given that all the other indices remain the same, we calculate the effect of
the lowered travel time index on the index of parent factor Time (FI3,) according to
formula (3). This result is a reduction of the index of factor time from 100 to 93,4, thus
FI3, (t,) = 93,4

As there is a decrease on the factor time, this will have an influence on the total LOS for
Passengers using the car. Formula (4) is used to state the effect on the overall index of
LOS. The result is a reduction of the overall index for passengers on modality car from

100 to 98,9, thus RI3, (t;) = 98,9

As this index is only applicable to passengers coming by car, formula 5 has to be used to
get the effect on the perception of accessibility quality among all clients and all modali-
ties. The volume share of passengers by car on the total volume is 19,8 % (table xx). Us-
ing formula (5), the overall reduction on the index of perception of accessibility can be
calculated. The result is a reduction of the resulting overall index for all clients and all

modalities from 100 to 99,8, thus RI(t;) = 99,8
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VERIFICATION OF DESIGN TRACK I

This chapter aims at pointing at weaknesses in the design, due to knowledge limitations,
simplifications or assumptions. A verification analysis is done by critically looking at the
design process and state possible weaknesses and considerations for improvements.

Design Track 1 has delivered the a method on how performance in airport access can be
measured. This done through several analysis under limited time and resources. Fur-
thermore the body of literature on the measurement of airport accessibility is limited,
making this a first draft design.

This first draft is based on a combination of findings and assumptions. As such there are
limitations to the reliability of the designed method: its representation of reality is not
ensured.

To state vulnerabilities in the design and needed future improvements, a verification is
done. By critically looking at the design steps, the incompleteness in the processes is
mentioned and the (possible) consequences are discussed. This is done per design step.

DEFINING PERFORMANCE

In setting relevant performance a selection has been made. The analysis on T&T goals &
objectives (Annex B) showed that T&T also has objectives on spending (€) and employ-
ee satisfaction. These objectives are not covered by the measurement system.

In assessing the amount of high quality accessibility offered, T&T is also interested in
the catchment area (amount of people in reach of the airport) and sustainability of
transportation. These factors of the accessibility quality are also not measured by the
developed method.

The quality perceptions of clients is seen as the most important objective of T&T and the
most challenging to design. Therefore this objective is the considered performance.

In using the designed method, it is critical to be aware of the limited relevance to all
T&T objectives. The system is aimed at only stating part of the relevant performance
spectrum. The given information by the PMS (indicators), are therefore descriptive of
only a part of the whole performance. In assessing where to focus on to improve future
performance, the developed method can provide an indication, but cannot be seen as
prescribing.

For instance the employee satisfaction may be very low and therefor needs the highest
attention and improvement. The developed method is not able to indicate this and can
therefore not weight the importance of the low employee satisfaction against a (possi-
ble) decrease in client quality perception of accessibility.

AIRPORT ACCESSIBILITY OFFERED

Figures on modality split and volumes on the client group Passengers and are constantly
being surveyed and updated. However figures on Schiphol Workers are based on a sur-
vey conducted only twice a year. To compare both volumes and create percentages based
on the combined volumes, data has to be taken on the same moment. At the time of the
volume analysis, the latest figures on Schiphol workers were from a 2008 research. Cur-
rently the 2010 figures are available (this research is conducted every two years)

The conducted volume analysis is used in the measurement method for constructing an
overall index figure. It enables to see the effect of a decrease on a single modality or
client group on the overall accessibility perception. To get a correct figure, the volumes
have to be accurate and current. As the used figures are two years old and many volume
changes could be seen the past two years (due to economic situation, region growth,
volcanic eruptions, etc) these figures have to be (regularly) updated.
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It is important to use the latest figures on all client groups, which currently isn’t the
case. For Passengers this is no problem as its figures are updated frequently. To get
more frequent updates on the volumes and split of Schiphol Workers an estimation
method has to be implemented that uses the survey outcomes but alters these figures
based on data on amount of workers, region increase/decrease, new public service
routes, etc.

CLIENT ACCESSIBILITY DEMAND

The set factors and criteria are based on literature, Schiphol documentation and expert
interviews. As such it is assumed these criteria can be linked to the factors and are of
influence to the quality perception of accessibility, but their validity is not checked with
the client groups.

In this design the set of criteria is developed by the designer. It would be better to have
the client groups themselves create a set of relevant criteria. Thus a rating would be
given on criteria that are already of stated relevance.

It is advisable to improve the set of factors and criteria based on an experiment that
allows representatives of client groups to create criteria of importance to their percep-
tion of the quality of airport accessibility

The client separation (creation of client groups) showed that many homogeneous client
groups can be distinguished (total of 14 are recognised) that have a unique demand to-
wards client accessibility. Due to limited time, only the two biggest groups (Passengers
and Schiphol Workers) are used to create a demand profile through an experiment.

This simplification of all client groups has consequences on the relevance of the result-
ing index figures. It is now assumed that all clients are either passenger or Schiphol
worker, which isn’t the case. As a result the demand profiles of visitors and cargo are
not taken into consideration.

Also Passengers and Schiphol Workers are not split in different underlying homogene-
ous groups (business/leisure, durch/nin-dutch, etc) as proposed in the client separa-
tion. This unables T&T management to be aware of how performance is on these specific
groups. As the goal is to offer all client the quality demanded, it is valuable to develop
demand profiles for all underlying subgroups.

Experiment

An experiment is used to create demand profiles on Passengers and Schiphol Workers.
This experiment is based on the criteria selected on relevance. The interviewee (people
conducting the experiment) were asked to rate the criteria along an axis. This axis did
have a positive and negative direction, but not a scale. As such the relation between the
criteria was not based on a rating, but rather on a ranking method (“I find this criteria
more important than the other”).

This does give an indication on the (most) important criteria, but it makes quantifying
the criteria difficult. The used method does not able the interviewee to state “I find that
criteria twice as important as the other”.

The quantification is based on the position of the post-it. An interval scale is superim-
posed on the positions of the post-it’s to value the criterion. It is highly questionable
whether the used intervals (1-5) can represent the actual value the interviewee wants to
give the criteria. Le.: is the value of a criterion placed as highly positive 5 times that of a
criteria placed as very limited influence? As the interviewees are unaware of the used
scale (they only see the axis) the quantification is fully based on the designers technique
instead of an actual stated quantified difference by interviewees.

It is advisable to either improve on the method of experiment (to get a more direct
quantitative result on the preferences) or to do additional research on how the ranking



along the axis can be transformed into a quantitative interpretation.

Only 16 iterations on the experiment are conducted (8 groups of passengers and 8
groups of Schiphol workers). Time limitations made it impossible to conduct the exper-
iment with more people. This amount is too limited to impute high value to the resulting
averages. Many more iterations (minimum of 20 per client group) are needed to create
demand profiles with higher certainty and thus put higher value to their influence.

DESIGN OF A PERFORMANCE MEASUREMENT METHOD

The assumption is that a positive or negative change of a quality criteria will have a
linear effect on the resulting index. If the measured criteria increases with 10% of the
original value, the index will also increase with 10%.

In reality a 10% increase might have a much stronger or weaker result on the perception
of that criterion by the clients. For instance a 10% increase in costs might result in a
much higher decrease of perceived accessibility.

The assumption of linearity between the measured performance and an index figure,
makes it possible to develop a fully functional method within the limitations of this the-
sis. However it is a simplification of reality, thus has effect on the validity of the method.

The elasticity between the measured change from on a criterion and its index has to be
researched to come to a higher validity of the method. This is expected to be quite diffi-
cult. For instance if parking cost increase from €2 to €3 per hour the index would go
from 100 to 66. However the perception on parking cost might become much worse as
changes in parking cost might have a quadratic effect on the resulting perception index.

As it is unknown what the quality perception of the clients on the current accessibility of
Schiphol is, it is not possible to put a starting value on the index. All indices are therefor
started on 100 and the change thereof is appointed.

Giving all criteria a staring index of 100 also means that none of them is rated as doing
good or bad. However it is very much possible that one or more accessibility criteria are,
in the perception of the client, scoring very well or very badly when starting the perfor-
mance measurement method. As a result the system is not capable to give an indicator
on where to direct attention to at the start of the measurement period as only change is
registered.

Over time an index of 100 should be directly related to a certain accessibility perception
level. For instance if clients would rate a parking price of € 2,- per hour as reasonable,
this should be given an index of 100. Thus the indices would not only communicate
change in accessibility perception but also valuation of the current level of accessibility
on that criterion.

Additional and on-going research on acceptable values on all criteria are needed to set a
substantiated standard value that is given an index of 100.

Not all data sources for the criteria are easily divided upon each other to get an index
figure. This is due to the unity of the measurement, especially when survey data is used.
For instance for the criterion seat comfort is hard to explicate in operational data.
Therefore often survey data is used to value this criterion. However the unity of the sur-
vey data is expressed on an interval scale (excellent/good/average/etc) which makes a
division to get an index score difficult. It is therefore advisable to construct a method to
value changes in resulting survey data. This will improve the validity of the index scores.
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- DESIGN TRACK II -

Creation of a
Performance Measurement
System
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11

INTRODUCTION & FRAMEWORK FOR DESIGN
TRACK II

Design Track I delivered a method on how to measure relevant performance on airport
accessibility. Design track II is aimed at implementing the designed measurement
method and create an actual Performance Measurement System for T&T, answering the
fourth design question.

It should be noted that the focus of this thesis is on the design of a measurement meth-
od. The creation and implementation of the specific measurement system for T&T is
operationally important, but academically of lower interest.

This thesis will therefore focus on the major findings and results of Design Track II and
not describe every operational step taken in the creation and implementation process.

11.1 COMBINING THEORY AND PRACTICE

The method of Performance Measurement as developed in Phase 1 has been a theoreti-
cal top down approach. The developed method would be able to present very clear and
related indicators on performance. However it also requires many reliable data sources
and advance hard and software to be implemented. As this thesis is limited by using
only available data and systems, a theoretical optimal system is not achievable. Design
track IT will therefore assess what is available and design a PMS that is achievable given
the limitations but also related to objectives as it is based on the method created in De-
sign Track I.

As described in the objectives of this thesis, the goal is to create an actual operational
PMS. A solely theoretical approach without notice of actual available performance data
is there for inadequate. To come to an achievable and valuable PMS, theory has to meet
practise, as depicted by Figure 11-1

The top down approach used in Design Track I was led by higher strategic goals and
theory on setting representative measurements. As such not the practicality of setting
and updating the measurements

is key, but the theoretical perfect THEORY DRIVEN

(optimal) informative indicators

: £33 : Theory on q
is guiding the creation of a PMS. e Strategic Goals oﬁgnli:es & t(il;lstzz
The risk of this top-down (Theo- Landside LAl clients

P Accessibility

ry Driven) approach that there is

no (operational) data available

<

that is needed ' to create Tndlca- e S)
tors and no alignment with the e- —.

people who will use the system.
The result is a theoretically per-

RESEARCH meets PRACTICE {:\907:N:) 9 ) PMS]

fect method, but impractical in . .°

actually creating performance UNRELATED PMS)
indicators. As such the designed
PMS is unachievable. A
The development of the T&T Available JEEE— :
PMS is limited by the currently performance and software Oll:fg_t;:t’;al
. data systems
available data sources and sys-
tems. As such it will not be pos- PRACTICE DRIVEN

sible to create the ideal PMS as

developed by Design Track I.

FIGURE 11-1: COMBINING APPROACHES TO CREATE A PMS
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Design Track II is aimed at acquiring what data, systems and methodology is available
among T&T that can be used to develop a PMS.

Theory has to meet practise and a PMS is only valuable when they are both related to
higher strategic goals and at same time practically realisable. Design Track II is there-
fore aimed at implementing the method Design Track I as far as possible, given the limi-
tations on data, systems and interests and the limitations on this thesis.

11.2 FRAMEWORK FOR DEVELOPING A PMS

For the creation of a Performance Measurement System (PMS) a simplified framework
of how such a system works is presented in Figure 11-2. This framework is based on the
literature analysis on Performance Measurement (Annex 0) and leads the PMS design.

~
Historic (operational
& research) data

( Indicators
Current (operational metggg;fmzﬁgiure >
& research) data OUTPUT

INPUT Chapter 13
Chapter 11
Software |& Hardware
SUPPORTING
Chapter 12

FIGURE 11-2: FRAMEWORK FOR THE CREATION OF A PMS

Figure 11-2 shows that (operational) data is needed and that this data is transformed
into information (indicators) by using the method from designed in Design Track I.

A first step is assessing what data sources are available to T&T and match this with the
data requirements as stated in paragraph 9.1, Chapter o will assess the availability of
data.

To use the data according to the Performance measurement method designed in Design
track 1, support from soft- and hardware systems is needed. To know and select what
systems to use, an analysis is done in Chapter 13.

The PMS has to present the measurements done by the measurement method in in-
sightful and informative indicators. Design Track I showed that ideally indices are used
that state improvement/decline in accessibility performance. By analysing what the
current KPI within T&T are and how they are presented, the outlines for the indicators
are presented. This is done in Chapter o

Based on the finding from Chapter 12, 13 and 14, a PMS for T&T is designed. Chapter 15
presents the designed PMS.

11.2.1 REQUIREMENTS & RECOMMENDATIONS

The interviews with the T&T managers have also provided several requirements on the
PMS. These requirements have to be met by the resulting system and therefore shape
the design:

1. Ability to track and report the operational performance

T&T management is committed to define and start projects that are to improve
operations in to adhere to Schiphol’s strategic goals. To ensure that these pro-
jects are indeed of value (to the strategic goals), advanced insight in the perfor-
mance is required.

Also it”s currently not possible to report on the department”s performance in a



substantiated manner. Answering the simple question: “How are we do-
ing/improving?” can therefore currently not be answered in a quantified matter.
There is a strong demand for a method to report, both internally as externally,
relevantly and insightfully on the department”s performance. This should also
enable the department to show how and in what amount is contributed to be-
come Europe’s preferred airport.

Ability to share information and insights between the mobility man-
agers and the T&T department manager to get a broader view.
Currently the insights and know-how on the T&T operation strongly resides in
the specific function/role. Many possess data from their operation and insights
from conducted research that is (or might be) relevant to others in the T&T or-
ganisation, leading to synergy. This is currently not automatically shared, as is
not explicit what might be of relevance to others. There is an opportunity for a
situation where insights are

shared and combined to get _

greater intelligence on the opera-
tion. Also the department manger

wants to get a greater insight on _ L

the operational performance of ~ ShareT&T tactical goals & intelligence
the different roles/functions. Fig- ~ Operational level
ure 11-3 shows a representation of
the information sharing (unlined)
between the departments that FIGURE 11-3: INFORMATION SHARING SUPPORTED
should be supported by the system. Y sysTEM

Share SHG strategic goals Report on performance

=
=
E
Z

har rational insi intelligen

Recommendations on PMS

Following from the literature analysis on Performance Measurement Systems are sever-
al recommendations on the creation of a PMS. Below the most relevant recommenda-
tions are mentioned that will guide this phase during the different creation steps.

Data Input

Data collection and methods of calculating should be made clear
Data should be collected, where possible. By those whose performance is being
evaluated

Used data should be available for constant review

Presentation

Feedback from PM systems should report at numerous levels of the organisa-
tion

Performance measures should stimulate continuous improvement rather than
just monitor

Graphs should be the primary method of review

Performance should be reported daily or weekly

PM system information on the strategic objectives of the division must be
shared across functional areas to provide organisational focus within divisions
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12 INPUT: DATA AVAILABILITY

Design Track I has provided the data need to create a functional PMS based on the de-
signed Performance Measurement method. As described in the limitations, there is no
capital or time to create new data sources. Therefore an analysis on existing data
sources is needed to comprehend what data is yet available and what data is unavailable.
Unavailable data has an influence on the ability to create a PMS on the designed meas-
urement method.

12.1 DATA SOURCES

Within the T&T organisation data is already used by all functions. Each participant
within the department has its own selection of data sources that are used in an analyti-
cal or operational matter.

To get insight in the used data, a survey has been undertaken among all T&T employees.
The survey asked to present all used data sources, its creator, its owner, the frequency,
the format, the use and the value. The lay-out and results of the survey can be found in
Annex G.

By combining all survey results it is possible to create a table with the used data sources,
their informational value and usage by the different functions. A differentiation is made
between internal survey data, external survey data and operational data. The result of
the combination is mentioned in Table 12-1

TABLE 12-1: OVERVIEW OF EXISTING DATASOURCES AT T&T

Name of data da t: off Subject Value Frequency ‘

a8 SPL work- Information on travel locations, ~ Once every 2
Mobility research .
survey ers characteristics and preferences year
. . Internal Departing Information on client perception  Once every 2
Quality monitor survey PAX on seven qualitative T&T aspects  months
Sternet quality Internal Bus pas- Qualitative ‘research in passen- e
erception Surve sengers ger perception on Schiphol car
percep Y sternet sternet y
Sternet monitoring External Bus pas- Quantitative research on bus- Once every
report surve sengers transportation by Sternet (relia- uarter
P y sternet bility, punctuality, etc) q
Customer com- Incoming Primarily Complaints on landsided acces- Weekl
plaints messeges PAX sibility of SPL y
Operational Quantitative information on
TRS data dfta Taxis amount of passing taxis and Monthly
system errors
Daily reports Taxi Operational Taxis Service quality provided by taxi Dail
control data chauffeurs in front of SPL Y
Quantitative information on the ~ On indication,
Constant Traffic Operational ~ Passing amount of vehicles that passed average once
Countings SPL data vehicles the counting devices on the ac- every two
cess roads months
o0 Passing . .
Periodic Traffic External . Specific countings on access-
9 vehicles . Quarterly
Countings SPL survey : roads and modalities
specified
Continuous Pas- Internal PAX Information on modality choice, Dail
senger Research Survey nationality, background, etc. Y
Regionplan Re- External Schiphol Inforpl ation on total employees,
location, travel pattern and Yearly
search Survey Workers times
Government Traf- External Passing Countings on the main highway Quarterl
fic Countings Survey vehicles access roads to SPL Y
Probit Bus data Operational ~ Buses Df}talls on bustimes, delays, Continuously
failures, etc.
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12.2 GAPS BETWEEN DATA DEMAND AND AVAILABILITY

When the Data need and Data availability are compared, it becomes clear that there is a
great deficiency in the available data. Much of the currently used data is based on re-
search and are lagging indicators (as described in paragraph 4.1.1). The amount of oper-
ational data that can be used for the design measurement method is limited. A compari-
son between the need and availability is made.

Rating

When the needed data is currently operationally (leading) available, the data need is
marked positively (green). When the needed data is available, but only as lagging re-
search data, the data need is marked neutral (orange). When the needed data is current-
ly not available where the existence of dependable and representative data is positively
marked. Where no (valuable) data is available this is marked negatively.

DATA NOT AVAILABLE LAGGING DATA AVAILABLE LEADING DATA AVAILABLE

This rating on data availability is done for all needed data on Passengers and Schiphol
Workers and results in a table with an oversight on the existence and lack of data. The
full table can be found in Annex G. Table 12-2 present a selection of rated data sources
on Passengers and Schiphol Workers.

TABLE 12-2: SELECTION OF RATED DATA SOURCES ON PASSENGERS AND SCHIPHOL WORKERS

Passenger Schiphol Worker
CRITERION TRAIN CAR DROP/PICK  CAR PARKED TAXI BUS CAR PARKED TRAIN BUS
Actual time to NA time rand to court time rand to court time rand to court time rand to court time arr to off NA time rand to off
min min min min min min
courts tbd tbd thd thd thd thd
Walking distance on NA distance termin. distance termin. distance termin. distance termin. distance termin. NA dlsmnce termin.
N m m m m m
site thd tbd tbd thd thd tbd
Avg time to cnnct NA NA Avg time to cnnct  Avg time to cnnct NA Avg tlme to cnnct Avg t:me to cnnct
Waiting time min min min
NSdatasource taxikwal Probit/SR NSdatascurce Pr b t/SR
Ratio unproductive avail. en;eenlnrod NA NA avail. enatﬁertlnrod avail. en;:ﬂnmd NA avail. en;eenlnrod avail. en;:nlnrod
waiting time allart ferry allart allart allart
Timeliness Filefree roads Filefree roads Filefree roads Timeliness Filefree roads Timeliness Timeliness
Chance on delay % UG % UG % UG % UG % UG
kwal. monitor kwal. monitor kwal. monitor kwal monitor Probit kwal. monitor kwal. monitor Probit
. Avg delav e delav e delav d lav sz delav wve delav wve delav Avg delav
Average delay time min min min min min min min
NSdatasource ANWB ANWB ANWB+tax|kwaI Probut/SR ANWB NSdatasource Probit/SR
Chance on failure ;9 transp  failure ;g transp  failure ;2 transp  failure ;2 transp  failure tz transp failure ;’2 transp  failure totransp  failure to transp
cancellation NSrapport | GVB en Connexion sneeuwval NSrapport GVB en Connexion

To get an impression of the total availability of data that allows the creation based on
the performance measurement method developed in Design Track I, the amount of
available leading data, available lagging data and non-available data sources are
summed. As such the percentages of on the different types of data are attained.

Figure 12-1 and Figure 12-2 present the outcomes of the summed data availability rating
for Passengers and Schiphol Workers.

Passengers Schiphol Workers

16%

18%

Leading data available

" Lagging data available
H Data NOT available

Leading data available

" Lagging data available
H Data NOT available

FIGURE 12-2: DATA AVAILABILITY PASSENGERS

FIGURE 12-1: DATA AVAILABILITY SCHIPHOL WORKERS
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It becomes clear that the vast majority of the needed data, both for Passengers and
Schiphol Workers, is currently not available. This will have a profound impact on the
ability to use the design measurement method in the PMS. To be able to have leading
data on client perception of accessibility based on the designed measurement method,
additional data sources will have to be created.

SUPPORTING: SOFT- & HARDWARE SYSTEMS

The PMS is depending on the availability of soft- and hardware systems. For the retriev-
al of data, the data storage, data alteration and indicator presentation soft- and hard-
ware is necessary. At Schiphol several systems are currently used for Performance
Measurement and Business Intelligence. A limitation in this design project is the use of
currently available systems, as the implementation of a new system would be too time
and resource demanding.

13.1 AVAILABLE SYSTEMS

An assessment of the available systems was done by interviewing the Schiphol ICT de-
partment and the Schiphol Data analyses department. There are three systems available
that might be considered to support the T&T PMS. These are:

e Oracle OBIEE vio: The standard Business Intelligence (BI) programme used by
the Schiphol Group.

e Qlikview: Since the Oracle program had some deficiencies in analytic possibili-
ties by the end user, Passenger Services deployed Qlikview. A more visually able
and user friendly Business Intelligence tool

e MS Excel & MS Access: Standard MS Office programs. Not able to do sophisti-
cated data alterations or data retrieval. Widely spread and used by end-users.
Limited presentation possibilities.

To decide on what supporting system will be used for the creation of the (first draft)
PMS for T&T, information on the technology, deployment and end user possibilities was
collected (Table 13-1). This information was but side by side for the three mentioned
systems in a presentation for the T&T management to be able to select a supportive sys-
tem. The main findings are:

TABLE 13-1: COMPARISON OF AVAILABLE SUPPORTING SYSTEMS

Oracle OBIEE Qlikview Excel & Access
Technical Many possibilities but Intuitive in use but Combination of Excel
differences difficult to implement more difficult to scale = and Access able to
(first results) Uses a “in-memory” pnlc:i:k d;lta fromdeX}st—
Uses  datawarehoue database.  Retrieves 1rig atabases ang sim-
connection or logical data from all connect- P!€ presentation.
connections for data- ed database on each Available on all desk-
gathering session and saves it top computers at SPL
compressed in a local
database
End-user More focussed on More focussed on ac- Limited possibilities in
possibilities building standard re- tive analysing combining and analys-

ports

More complex in use
but has more possibili-
ties in tailored reports
an presentations.

More intuitive in use,
easier to do quick al-
terations in presenta-
tion. Not able to tailor
to a high level

ing data. Very static on
initial design

Programs and interac-
tion known by all end-
users

o1



Implemen-
tation

Process of about 3 to 6
months in combina-
tion with SPL ICT de-
partment

Projects are supported
by dedicated Oracle
project team

11G version available
in April 2011, before
that introduction, no
new implementations

No standardised im-
plementation track

Implementation down
in cooperation with
T&T Business Infor-
mation Manager

Qlikview server cur-
rently being imple-
mented in datacentre
Results of first SPL
implementation  not
yet known

Creation of fill in pos-
sibility and basic dash-
board functionality
approximately one
month

Can be done in de-
partment internally
with cooperation man-
agers

Update to Office 2010
expected in Q1 2011

Screenshots of Oracle OBIEE and Qlikview dashboards can be found in Annex I.




14

OUTPUT: PERFORMANCE INDICATORS

14.1 CURRENTLY ASSESSED KPI

This paragraph gives an oversight of the current key performance indicators (KPI) that
are used within the AAS and T&T organisation to measure their performance. There are
KPI on overall performance and detailed KPI on the performance of sub processes.
Some of these KPI might be interesting to implement in the PMS. Furthermore the used
presentation methods could influence the way the indicators of the developed PMS are
configured

14.1.1 OVERALL PERFORMANCE

Passengers

To measure whether AAS is improving on its goal to become Europe’s most preferred
airport, Schiphol has to be compared with Europe”s major airports. For this the Inter-
national Airport Service Quality (ASQ) Benchmark from the Airport Council Interna-
tional (ACI) is used. This organisation presents, twice a year, a report on the quality
perception of passengers on 150 airports worldwide (Airports Council International,
20009).

Schiphol compares itself with 9 other major European airports on Transfer quality and
11 airports for OD quality perception. For Traffic & Transportation only the O/D pas-
sengers are part of the clientele, therefore we will focus on the current state of the quali-
ty (according to the ASQ report) of O/D as a whole and zoom in on the finding on acces-
sibility.

The compared O/D airports are: Miinchen
(MUC), Dusseldorf (DUS), Copenhagen
(CPH), London Heathrow (LHR). Manches-
ter (MAN), London Gatwick (LGW), London
Stansted (STN), Madrid (MAD), Frankfurt
(FRA), Rome Fiumicino (FCO) and Paris

Charles de Gaulle (CDG).

The ultimate long term goal is to hold the e oo

number 1 position in both the Transfer and

OD category. The short-term goal is to be in =~ - - - s
the top 2 positions on Transfer and top 3 FIGURE 14-1: QUALITY POSITION OF SPL IN EUROPE

positions O/D.

The latest report is the 2010 halfway report, published by the Schiphol MRI department
by the end of October 2010. The report shows that AAS currently not meets its goal to be
in the top 3. In fact the past half year AAS lost its number 4 position to London Gatwick
and is currently in the fifth position (of the 11 major European O/D airports), please see
Figure 14-1.

The ASQ also mentions a sub indicator on the customer satisfaction on ground trans-
portation to and from the airport. This indicator is very important to T&T as it provides
a KPI every half year that clearly states how passengers perceive Schiphol”s accessibil-
ity. AAS is doing very well according to the ASQ research as thet are in the number 2
position, only CPH is in front of AAS.

Workers

Biennially Schiphol measures the accessibility perceptions among all working personnel
at Schiphol grounds by the so called “Mobility Research” (SOAB, 2009). The perception
scores are high on all traffic & transportation modalities and in total 73,7% of all pas-
sengers are satisfied with the accessibility.



14.1.2 PERFORMANCE SUB PROCESSES

Besides the major performance indicators, T&T also has KPI on several sub processes in
their operation. In the research on existing data within the organisation many figures
that reported on performance were found. In this paragraph the focus will be on the
performance indicators that are regularly used in the T&T organisation, reported on
with intervals and steered on by management.

QUALITY MONITOR

The currently only used KPIs are those that are produced by the Schiphol Quality
monitor. This is a monitor that reports monthly on the passenger perception on multi-
ple passenger processes. Continually passengers are questioned on their finding on
Schiphol. They are asked to state their perception on airport processes by mentioning
whether they perceive this process as excellent (E), good (G), average (A) or insufficient
(D). Each month all findings are summed. The Quality monitor combines all excellent
and good scores and report on the percentage of these in comparison of the total.

There is a specific report on ground transportation. This report mentions several indica-
tors. A graph is presented on each indicator that shows the period result, the average
result over the past time and the set target.

The ground transportation indicators are:

e Traffic free roads. States how passengers perceive the traffic on the highway
roads (A4, A9, etc) towards Schiphol. (Current target 70%)

e Number of train connections to SPL. States how passengers perceive the
amount of train connections that arrive at SPL. (Current target 87%)

e Number of train connections from SPL. States how passengers perceive
the amount of train connections that depart from SPL. (Current target 82%)

e Number of trains arrived on time. States how passengers perceive the
timeliness of the trains. (Current target 88%)

e Total findability of SPL from transportation. States how easy people can
find the Schiphol coming from their transportation towards the airport. (Cur-

rent target 88%)
o Total findability of terminal from transportation (Current tar-
get 90%)

o Total findability of transportation from terminal. States how easy peo-
ple can find their method of transportation coming from the terminal (Current
target 87%)

e Waitingtime NS counters. States how people perceive the amount of time
they have to wait to be served at the NS counters. (Current target 84%)

e Waitingtime NS ticketmachines. States how people perceive the amount of
time they have to wait to be served by a NS ticketmachine. (Current target 84%)

Each month the combined results are presented on the Schiphol intranet webpage to be
viewed by all personnel. Below (Figure 14-2) is an example of the graphs as showed by
the Quality monitor.

Number of train connections to SPL

s p
82,0% —
80,0% T T T T + T T -
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FIGURE 14-2: CURRENT PERFORMANCE INDICATOR ON NUMBER OF TRAIN CONNECTIONS
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DESIGN OF A PMS

15.1 DESIGN ELEMENTS

Data sources
The analysis of the data sources showed that the currently available sourced are limited.
Less than 40% of the needed data sources are available.

This posed a difficult obstacle in the development of an operational PMS. The main
obstacle is that the developed method is only of value when a high amount of data
sources is available.

If many needed data sources are not available, the risk is that the influence of the avail-
able data sources is awarded too much value by managers. To prevent this the devel-
opment method gives a weight on the criteria based on the demand profile.

However if data is only available on only a selection of the criteria, the remaining indices
on the criteria will remain 100. As such the influence on the resulting overall accessibil-
ity quality is only given by criteria that have a data input. With less than 40% of the data
sources available, the resulting total indices will show limited variation. This limited
variation might falsely indicate that the quality perception remains relatively constant,
which isn”t necessarily true.

As a result the decision was made not to implement the designed measurement method
in this first PMS. Instead a scaled down PMS is proposed that insightfully presents crite-
ria that have data sources and were appointed as relevant based on the demand profiles.

The selected data sources that are implemented in the PMS can be found in Annex H.
All data sources, both leading and lagging, that matched with the selected criteria are
used in the PMS

Supporting hard- and software

Based on the findings mentioned in table Table 13-1, combined with limitations on time
and capital, the decision was made to create the first version of the PMS in Excel & Ac-
cess. The main consideration was that the implementation of the PMS had a short oper-
ational lead-time and the system could be quickly used by the T&T employees.

When more advanced functions are needed and more data sources are available, a trans-
formation to Qlikview is planned. Qlikview is more capable of capturing and combining
data from multiple sources.

Indicators

The indicators that are already available are matched with the demand profiles to make
a division in importance. Those considered of high relevance are used in the PMS. Also
KPI used by the MRI department (data research department) that are of relevance to the
T&T processes are also captured and used by the T&T PMS.

In consultation with T&T management it was decided that the indicators had to be tai-
lored to the roles within T&T. As the roles are mainly divided over the different modali-
ties, the PMS had to provide relevant indicators per modality.

Throughout this thesis a separation was made between Passengers and Schiphol Work-
ers as these were considered the two major client groups. This separation is also upheld
for the PMS. It should be possible to select the client groups of interest and can indica-
tors relevant to that client group.

Lastly the presentation of the KPI was discussed with management. The current presen-
tations were used as reference point. It was decided that a graph had to be presented for
each indicator which was in style with the graphs currently used. Furthermore a differ-
ence with the preceding measurement and with the same time frame a year ago had to
be given. This difference had to be expressed in an absolute value and a percentage



change. The interval level on which all figures had to be updated was set at one month.
The PMS had to give the possibility to quickly look up past periods.

15.2 RESULTING DESIGN

Based on the findings of the preceding paragraph a first version of the PMS for T&T was
developed. Excel was used to create and operate the dashboard. Excel has limited capa-
bilities to automatically extract (or stream) data from different databases. Therefor Ac-
cess is used to enter data into the database (much has to be done manually).

All data sources that are coloured green or orange in Annex H are used and presented in
the PMS. Furthermore the top frame gives the possibility to select a client group (pas-
sengers or Schiphol Workers) and a period (the current period or one of the preceding
24 months).

In-line with the demands from the T&T management, numbers are presented on a
monthly basis and a comparison is shown with the preceding month and the same
month one year ago. To enhance the insightfulness, coloured arrows are used to show
high, medium of no decrease/increase between the periods. Also a graph is presented in
the same fashion graphs are currently presented, for each indicator.

The indicators are coupled for each modality. This gives modality managers the possibil-
ity to quickly look for the most relevant indicators.

Figure 15-1 presents a screenshot from the developed PMS
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FIGURE 15-1: SCREENSHOT OF DEVELOPED PMS
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15.3 SOCIAL MEDIA SCANNER

MISSING INSIGHT

The design measurement method from Design Track I is aimed at indicating the “voice
of the customer”. The perception of the client on accessibility quality is what has to be
reported by the PMS. As the decision was made not to implement the developed meas-
urement method due to a lack of data sources, the ability to report on the client’s per-
ception of accessibility was also greatly reduced.

The current used sources and KPI are not sufficiently able to capture and — consequent-
ly - report on user perception. As this was one of the main objectives of this design pro-
cess, this inability was considered a major shortcoming.

The design elements described in paragraph 15.1 render an valuable PMS (Figure 15-1).
but this PMS uses only existing data sources. As such the improvement is gained from
the combination, valuation and presentation of existing data. To really improve the in-
sight of relevant performance, to capture the “voice of the customer”, additional data is
needed.

As long as the proposed measurement is not fully implemented an alternative method is
required to capture — in some form — the perceived accessibility of Schiphol. After a
brainstorming process several possibilities were discussed, of which a so-called Social-
media scanner was considered the most valuable and realisable given the limitations.

The full design process is too extensive and to practical to be captured in this thesis.
However as this social media scanner will be an integrated part of the resulting PMS, the
essential design steps are covered and the result is explained.

15.3.1DESIGN STEPS

CONCEPT

The past five years there has been a steady increase in the amount of messages people
share by the use of social media. Especially Twitter has given people the possibility to
share their opinions and activities with the rest of the world. This stream of opinions is
interesting for businesses as they can express an appreciation or disappointment for a
product or service.

There is a need for additional, real time, data on the client perception of the accessibility
of Schiphol. The idea was developed that screening social media outings on messages on
the accessibility of Schiphol, could give an indication of the client perception. Especially
since the collection of this data is relatively simple and inexpensive, developing a meth-
od on screening the messages could provide an attractive solution to the need for client
perception data.

DESIGN

Research was conducted on how relevant public social media messages could be filtered.
Several solutions were compared. At the end a connection with the service from Social-
Mention.com was realised.

SocialMention offers an API connection (an interface connection that allows communi-
cation and sending requests). This API provides a single stream of real-time search data
aggregated from numerous social media properties. An API call initialises live querying
of each social media source and the data is sorted, processed, and normalised.



Based on the API, three syntax were developed that asks the SocialMention database to
select and send all messages on all social media from the past 48 hours, based on the
search words:

1. Schiphol & Trein (train)
2. Schiphol & Bus
3. Schiphol & Taxi

The results (messages) were collected in three local Excel databases and sorted on time
of sending. The database is updated every 30 minutes with new messages.

After some testing it became clear that there were sufficient messages on each modality
to do additional filtering. For Schiphol & train an average of 92 social media messages
per 48 hours was measured, for Schiphol & Bus an average of 27 and Schiphol & taxi an
average of 17. The vast majority (> 90%) of these messages originates from Twitter
(tweets).

Sentiment

A second design objective was to filter the collected messages on sentiment. The goal is
to be aware of the client perception. Therefore it is valuable to be aware of the sentiment
of clients of the Schiphol modalities on the quality of the service.

For a couple of days all incoming messages on the selected search words were read. For
each messages a sentiment was appointed (positive sentiment, neutral sentiment, nega-
tive sentiment). Then words were selected that signal the found sentiment. This was
done based on the “bag of words method”, where sentences are seen as non-connected
words and each word can have a sentimental value.

Based on this method and the derived sentiments from each message, eight negative
signal words (disruption, delay, coagulation, deviations, stuck, cancelation, busy, fail)
and five positive signal words (cosy, nice, fun, pleasant, fast) were selected.

All three databases (train, bus, taxi) are searched on these signal words. The amount of
messages containing these words are counted. As a result it is possible to calculate the
percentage of positive, neutral and negative messages on the total amount of messages.
This percentages captures (in some form) the perception of clients on the modalities
over the past 48 hours.

DASHBOARD

The percentages on the positive, neutral or negative sentiments have to be insightfully
presented for each modality. As the messages are collected through Excel, a dashboard
is also designed by using Excel.

For each assigned positive and negative signal word, the absolute amount and relative
percentage of found messages is presented in a table. The total amount per category
(positive, neutral, negative) is also shown. To get a quick indication of the current ratio
of the sentiments, a pie diagram is presented for each modality on the percentage of
sentiments. This indicates how the current perception of the T&T client is on the differ-
ent modalities.

Pie diagrams are also given to show the most used words in stating positive or negative
sentiments.

Furthermore the amount of messages send in the past 48 hours is given and the
timestamp of the first and last message is given for each modality.

Figure 15-2 shows a screenshot of the developed dashboard
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FIGURE 15-2: DASHBOARD OF SOCIAL MEDIA SCANNER

INFORMATIVE VALUE

As stated in the preceding paragraph, the developed PMS lacked sufficient ability to
present the client perception of the quality of accessibility at Schiphol. The social media
scanner is able to capture (some of) this perception.

The amount of messages is limited, the people sending the messages are not a single
client group and catching all sentiments purely on signal word not faultless. However
this method is able to notice sudden or long term trends in the perception of quality of
the modalities. The two major insights gained from the scanner are:

1. The scanner is able to capture sudden changes in sentiment. For instance a dis-
ruption of service puts a spike on negative sentiments. As this is noticed almost
real-time, the modality manager can react and look for a cause of the sudden
change. It also provides leverage in negotiations with the stakeholders. When
the modality manager notices spikes of negative sentiments more often, he had
evidence to show that the amount of incidents on a certain modality is increas-
ing.

2. The percentages of positive and negative sentiment are saved per modality. As
time passes by, trends can be noticed in the percentages. Without looking at
sudden spikes, it is possible to see whether the ratio of positive or negative mes-
sages is changing over a longer period of time. As such a trend can indicate
whether the client perception on the modalities is improving or declining over
time. It is proposed that the trend on each modality is evaluated monthly.
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VERIFICATION OF DESIGN TRACK II

This chapter aims at pointing at weaknesses in the design, due to knowledge limitations,
simplifications or assumptions. A verification analysis is done by critically looking at the
design process and state possible weaknesses and considerations for improvement.

The developed PMS and social media scanner are both operational and being imple-
mented at T&T. At the time of presentation of this thesis, the implementation of the
PMS has not been fully completed, making a full verification impossible.

Design Track II has delivered a functional Performance Measurement System that T&T
can actually use to gain insight on their performance. However the system is a first draft
and is developed with limited time and resources at hand. It also proofed impossible to
implement the designed measurement method from Design Track I as not enough data
sources are available.

The taken design steps are verified and the remarks on improvement should be consid-
ered when improving the PMS.

DATA SOURCES

The limited amount of data sources motivated the decision to not implement the devel-
oped measurement method. It was decided that all sources that are related to one of the
selected criteria, would be used in the PMS. This is valid as the criteria are selected on
their relevance to the T&T goals and objectives. However it is also possible to give a
rating on the reliance of each data source based on the demand profiles on the criteria.

In the first draft of the PMS this distinction is not made: all data sources are considered
equal. Although the objective is to create new data sources to implement the designed
measurement method, for the time being it is possible to rate and sort the criteria (and
relating data sources) based on the created demand profiles.

Furthermore no research is conducted on the timeliness of the data. The objective is to
have a full new dataset every month to use in management meetings. The data sources
are evaluated on their update frequency, but is unknown what the chance on delay or
unavailability is. Additional research on the timeliness of that data sources would be
valuable.

SUPPORTING

A main motivation for implementing an PMS based on Excel was the lead time on im-
plementing one of the other Business Intelligence systems. Both Cligview and OBIEE
required a Schiphol specialist to be involved and a team to support the development.
These processes are standardised by Schiphol and as a result are bound by guidelines.

The minimal lead time is three months, which was too long to be considered for this
thesis. However the findings of this thesis and the functions of the first draft of the PMS
can be very useful for a second version of the PMS.

The Schiphol IT department has extensive knowledge of implementing performance
measurement systems. This thesis combined with the delivered product can be used by
the IT department as a guideline for developing and implementing a second version of
the PMS that, preferably, incorporates the method from Design Track I. Especially the
possibilities Cliqview offers on connecting to different databases and conduct analysis
on the datasets could greatly improve the PMS.

Many of the KPI that were used until know are constructed by the MRI (market research
& intelligence) department at Schiphol. They construct these KPI on the bases of (con-
tinuously) conducted interviews with Passengers. The motivation for using the indica-
tors currently researched by MRI is given by an evaluation of many years ago, This the-
sis has provided an insight in what could be valuable data for improving the insight of
performance. It also showed which data is not available. This insight can form the basis
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of appointing other indicators that are researched by MRI. It appears that other indica-
tors (instead of the ones use now) could have a higher informative value with the same
effort. It does demand MRI to change the questions asked to the passengers.

DESIGN OF THE PMS

The design is a first draft design. It provides much more insight than was available up to
now, but is also a basis for improvement. The first experience of usages showed that the
input of data into the system is quite labour intensive. Only a limited amount of data
sources are uploaded automatically. Many of the data has to be taken from other sys-
tems and manually entered in the PMS or copied from hard-copy documents.

As this demand multiple manual acts, the system is highly dependent on the willingness
of those entering/uploading the data. This is a weakness in the design as without data
the PMS will become useless. Therefore the value of the system has to be proven to en-
sure willingness of employees to enter data. A process of improvement has to be started
that is aimed at connecting databases to limit manual intervention.

The PMS currently has no capability to set targets, however this is highly desirable. T&T
management want to push the employees to improve on relevant performance indica-
tors. Therefore targets have to be set. After implementation of the PMS it is advisable to
look for reasonable targets and implement them in the PMS. This can provide then pro-
vide a motivation to focus efforts on improving certain indicators.

SOCIAL MEDIA SCANNER

The signal words used on the social media scanner are the result of limited research on
the sentiment of messages. To get more valid results on the sentiment of the messages,
the amount of words have to be extended, possibly even rated (very negative, moderate-
ly negative, etc.).

Furthermore the currently designed system looks for the amount of time a word is used
in all social media messages of the last 48 hours. I someone sends a message “Schiphol
train is fun, fun, fun, fun) the system would indicate 4 time the word fun in the total.
This is of course incorrect. The system should be improved so it only gives one senti-
ment valuation per message.

The licences used to get the required data from social media is a free-of-use licence.
Although this ensures no costs, it is also put a strain of reliability as no SLA is conclud-
ed. It is therefore advisable to agree on a guaranteed delivery of the needed data with a
provider.

The PMS and the social media scanner are currently two separated systems in different
sheets as they are developed independently. To reduce complexity to the end-user it is
advisable to integrate the two system and present the major findings in a single sheet.



- CONCLUSION -
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FINAL CONCLUSIONS & VALIDATION

17.1 FINAL CONCLUSIONS

The two created designs are the deliverables of this design thesis and can be seen as the
conclusions of this design project. However by answering the design questions that were
stated at the beginning of this thesis, a conclusion can be presented on the most im-
portant findings.

QUESTION 1: What is Performance Measurement and how is a performance meas-
urement method designed?

Performance measurement is used to assess the impact of actions on the objectives of
the organisation whose performance is being measured. This could be considered ‘as
quantifying the effectiveness of action’. In the case of measuring the impact of the or-
ganisation’s performance on customer satisfaction, the client”s perception and uptake
on relevant performance has to be implemented in the valuation of the measurements.

Performance measurement has a considerable impact on the environment in which it
operates. Starting to measure, deciding what to measure, how to measure and what the
targets will be, are all acts which influence individuals and groups within the organisa-
tion. Once measurement has started, the indicators on performance will have conse-
quences, as will the actions agreed upon as a result of that review. Therefor deciding
upon what is relevant performance and how it is measured, is a process that has to be
done in a thorough and analytical manner. The used method, measures and indicators
have to be agreed upon as otherwise the relevance " cnapers
of the resulting indicators will be questioned.

In designing a method for measuring performance
a framework is created (based on existing litera-
ture) that guides the process steps to be taken.
Combining the insights gained from these analyses i
will result in a performance measurement method 5 chalyer s
that is in line with companies goals and objectives, ﬁ‘

the client’s demands and the accessibility services [ e

offered. The outcome of filling in this framework petomance
will be the ability to state and set relevant Perfor- |_Ez=0
mance measurements and translate these into Per- FIGURE 17-1: DEVELOPED FRAMEWORK

. . . FOR PERFORMANCE MEASURES
formance indicators. Figure 17-1 shows the con-
structed framework that guided the performance measurement method design process.

Chapter 6

QUESTION 2: What is considered to be Performance according to T&T?

At the start of this thesis project the assumption was that the development of the Per-
formance Measurement System would mainly be an ICT challenge of aligning data
sources and implementing a Business Intelligence Solution. However quickly it became
clear that several essential steps had to be taken first to create a PMS that would be of
value to Traffic & Transportation.

Essential to the development of a Performance Measurement System is a very clear view
on what is considered relevant performance. This initial step proofed to be challenging.
There are many internal documents on which multiple goals and sub goals for T&T are
formulated, but a single major objective they could be operationalized (measured) had
yet to be declared.

The main reason for this is the major difference between T&T and other Schiphol de-
partments. This difference is based on two aspects:
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e Differing clients: Almost all Schiphol departments consider Passengers their
sole client group. As a result all their objectives are related on optimising pro-
cesses on the demand of Passengers,. However T&T also considers Schiphol
Workers, Visitors and Cargo their clients. In volume Schiphol Workers is even a
bigger group than Passengers.

e Differing processes: The majority of the Schiphol processes are so-called termi-
nal processes. Meaning that they are located on the terminal and within the
boundaries of control of Schiphol. T&T however deals with accessibility pro-
cesses. The way these are managed differs greatly from terminal processes and
secondly are done with stakeholders that are not under the direct control of
Schiphol.

Both the differing clients and processes make it difficult to use the goals & objectives of
the parent departments directly on the T&T situation. The companies goals had to be
matched with the T&T differing client groups and processes to come to relevant perfor-
mance objectives.

Eventually three major performance objectives for T&T were agreed upon and set that
could be operationalized: Quality of accessibility delivered to the clients, catchment area
and sustainability (CO2 profile).

For this thesis the quality of accessibility delivered to the clients is used as relevant per-
formance that has to be measured. The motivation for choosing this objective, is that
this is considered most difficult to measure and other objectives might be possible to
derived using the measurements created by a PMS on this objective.

Before measurement on this objective can start, a statement is developed on how per-
formance on this objective be seen. In other words: what has to be measured/known to
get insight in the performance on this objective. Matching the selected major objectives
of T&T with the accessibility processes at Schiphol resulted in the following definition
on considered performance:

Performance on quality of accessibility delivered to the client =

the amount in which the demands of a client group on the quality of accessibility
are met by the characteristics of a modality

QUESTION 3: How should the considered Performance be measured?

A method is developed that is able to measure the quality of accessibility offered to the
clients of T&T. To come to this method first a theoretical view on how the considered
performance is delivered and measured was created. Based on several analyses a view
on the position of T&T within the offering of accessibility to clients was gained. T&T is
seen as being of influence (by controlling, guiding or influencing the different offered
modalities) on the quality characteristics of the different offered accessibility solutions
offered (types of modalities).

The demands of the clients on airport accessibility can be expressed (based on literature
research and expert opinions) on six factors (cost, time, reliability, quality, convenience)

Based on an experiment conducted on Passengers and Schiphol Workers it was found
that the demand characteristics on airport accessibility differ between client groups.
Table 17-1 shows how the factors are awarded by the client groups, by a rating (from 1 to
5, 5 being higher).



TABLE 17-1: AWARDED RATINGS ON ACCESSIBILITY FACTORS

FACTOR COST TIME RELIABILITY QUALITY CONVENIENCE INFO
PASSENGER 4 4 5 3 4 1
SPL WORKERS 2 4 3 2 4 3

Such a rating is constructed not only for the factors but also on all underlying criteria.
These rating give a weight on each criteria that shows how the two client groups per-
ceive the importance of the accessibility characteristic. The weights together construct a
demand profile. As such two demand profiles (one for Passengers and one for Schiphol
Workers) are constructed.

The analyses of service offering and client demand gave the possibility to fill in the cre-
ated framework and set relevant performance measures. This filled in framework pro-
vides an insight on where measurements have to be taken to capture relevant perfor-
mance. Figure 17-2 provides a small depiction of the framework. A full size picture can
be found by Figure 8-2,
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FIGURE 17-2: SMALL VERSION OF FILLED IN FRAMEWORK

The client groups Passengers and Schiphol Workers are highlighted bold as they are
considered the most important client groups and were therefore additionally re-
searched.

Measuring performance

For measuring performance, data points and sources are needed for all of the 34 acces-
sibility criteria. Not every criteria can be directly measured, as such measurements have
to be appointed that are best able at providing (some) information on the performance
on a certain criterion. A table is created that states the needed data sources on their
name, source and unity Table 9-2. This table made clear that the unities between the
data differ greatly.
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The inequality between the units and sources makes a direct comparison not possible.
Furthermore it is currently not known what appreciation can be given on the scores on
the data point (is a certain score sufficient, inadequate, etc.).

Therefore indices are used that are able to indicate a positive or negative change over
time for each criterion. To construct an index, formula (1) is used

Y
mey(to)

Where C™,,, is the measured value of modality (m) of criteria y that is related to parent

€Y Imxy(tl) = & Imxy(to);

factor x.

The constructed demand profiles gave the ability to appoint weights on the indices.
Weighting these indices ensured that those criteria that are of higher importance to a
certain client group, have a greater influence on an overall figure (index) on the deliv-
ered airport accessibility. Figure 17-3 shows how weights influence criteria and factors.
The weights are unique for each client group and are constructed based on de demand
profile.

Weighted tree for modality (m) and client group (g)

‘ Iy, | “Index” Criteria 11 }
W8y, Calculated
‘ Im;, | “Index” Criteria 12 } WE1s ~» Index Factor 1 —
P W (FT™) we, Index of
‘Imlg Index” Criteria 13% perceived LOS
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‘ Im,, | “Index” Criteria 21 % we Accessibility
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‘ Imy, | “Index” Criteria 22 } W8az — Index Factor 2 W85
Wezg (FI™2) (V) Resulting
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(IT) Weight (IV) Weight LOS for
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(D Calculated indices demand- of Criteria to demand- and
on criteria profile Factors profile client group (g)

FIGURE 17-3: DEVELOPED WEIGHTED TREE ON MEASURING ACCESSIBILITY PERFORMANCE

The resulting index on accessibility can be constructed by multiplying all calculated
indices with the appointed weights, as shown by formula (4)

Z(ngy & (Imxy))

Twiy)
This formula gives the resulting accessibility index for a certain modality (m) and client
group (g).

To get an overall index, independent of modality or client group, a weight is appointed
based on the volume percentage of the client group and modality (figures are known
from the volume analysis) to each resulting index score.

(4) RI™ =

Formula (5) shows how the overall resulting index on accessibility (RI) can be con-
structed based on the volumes of a modality combined with a client group.

RI™9 « ("volume of mig1”). ...+ RI™2 x ("volume of m8g2")
("volume of migl"+. ...+ "volume of m8g2")

(5) RI =

Where mig1 is the combination of modality 1 (ie. train) and group 1 (ie. Schiphol work-
ers)



QUESTION 4: What is an achievable Performance Measurement System for T&T
given the limitations?

A analysis on available data sources showed that there is insufficient (< 40%) data avail-
able to implement the proposed method to measure performance. Therefore it was de-
cided to delay implementation until sufficient data as available and for the time being
develop an alternative PMS.

Excel was used to create and operate the dashboard. Access was used to enter data into
the database.

The PMS gives the possibility to select a client group (passengers or Schiphol Workers)
and a period (the current period or one of the preceding 24 months).

Numbers are presented on a monthly basis and a comparison is shown with the preced-
ing month and the same month one year ago. To enhance the insightfulness, coloured
arrows are used to show high, medium of no decrease/increase between the periods.
Also a graph is presented in the same fashion graphs are currently presented, for each
indicator.

The indicators are coupled for each modality. This gives modality managers the possibil-
ity to quickly look for the most relevant indicators. Figure 15-1 shows a screenshot of the
constructed system.

Although this constructed PMS is valuable in providing a clear insight in performance, it
is not sufficiently able to capture the client perception on the quality of Schiphol’s ac-
cessibility. An alternative, complimentary, system was therefore created to capture — in
some form — the perceived accessibility of Schiphol. This system (a social media scan-
ner) collects all social media messages (mainly twitter messages) that contain outings on
the Schiphol modalities for the past 48 hours.

Based on signal words the sentiment of each message is analysed (positive, neutral or
negative). A dashboard insightfully presents the percentages of each sentiment for three
different modalities (train, bus and taxi). This dashboard enables the T&T managers to
see sudden spikes (declines or raises) in the perception of modalities, but also to follow
the quality perception over time. These trends can indicate whether the perceived acces-
sibility quality of Schiphol is changing over time.
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17.2VALIDATION

The results of the design tracks are validated by matching the original design objectives
with the achieved results

OBJECTIVE 1: To design a method to measure the performance of T&T

A method is indeed designed. This method is able to capture performance that is direct-
ly related to the objectives of T&T. In the opinion of the author, such a system (capable
of measuring the perceived quality of airport accessibility) had not yet been developed.
As such this method is a first draft design that can be improved on many aspects. How-
ever it can already provide, given sufficient data sources, indices on delivered perfor-
mance that allow mangers to quickly notice a decline or raise in quality criteria and the
effects on the overall accessibility perception of different client groups.

As this is a draft design and many assumptions have to be verified over time, the in-
formative value is limited. The certainty on the given indicators is not sufficient to make
high impact management decisions based the resulting figures. As the proposed im-
provements are implemented, the informative value of the method will increase and
thus the ability to steer and hold employees accountable for the resulting indicators.

OBJECTIVE 2: To create a system that is able to use the method and present the
measured performance

This objective could not be achieved due to the limitations. To use the developed meth-
od many additional data sources were needed to feed the system. Less than 40 % of the
needed data is available at T&T. As such it was decided to create an alternative PMS and
to recommend future implementation of the developed method (when sufficient data
sources are available).

By combining the data available on relevant performance indicators in a single database
and giving the ability to compare different time periods on performance, a PMS was
created that gives valuable additional insight to T&T management.

As this PMS does not yet measure the perceived accessibility from a client perspective,
the PMS is supplemented by a developed social media scanner. This scanner can meas-
ure the sentiment of social media messages on the accessibility of Schiphol. As such it
provides an indication on the (trend in) quality of Schiphol”s accessibility as stated by
the clients.

Although the design performance measurement method is not implemented, the result-
ing combination of the simplified PMS and social media scanner does provide a signifi-
cant increase in the possibility to measure and show T&T s performance.
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RECOMMENDATIONS

Many recommendations are made during the verification analyses on Design Track I
(Chapter 10) and Design Track II (Chapter 0). It is advised to consult these chapter to
get a full oversight of all (improvement) recommendations. This chapter will use the
findings from the two verification steps and the conclusions from the previous chapter
to present the major recommendations.

18.1MEASUREMENT METHOD

The measurement method depends on correct figures on the modality split of the
different client groups (usage of the modalities per group). The volumes on
Schiphol workers are currently updated once every two years. This is insufficient.
To get more frequent updates on the volumes and split of Schiphol Workers an
estimation method has to be implemented that uses the survey outcomes on Pas-
sengers but alters these figures based on data on amount of workers, region in-
crease/decrease, new public service routes, etc.

It is advisable to improve the set of factors and criteria based on an experiment
that allows representatives of client groups to create criteria of importance to
their perception of the quality of airport accessibility

It is now assumed that all clients are either Passenger or Schiphol worker, which
isn’t the case. As a result the demand profiles of visitors and cargo are not taken
into consideration. Also Passengers and Schiphol Workers are not split in differ-
ent underlying homogeneous groups (business/leisure, Dutch/non-Dutch, etc)
as proposed in the client separation. As the goal is to offer all client the quality
demanded, it is valuable to develop demand profiles for all client groups and un-
derlying subgroups.

The created demand profile is based on the position of the post-it. An interval
scale is superimposed on the positions of the post-it’s to value the criteria. This
quantification is fully based on the technique chosen by the designer instead of
an actual stated quantified difference by interviewees. It is advisable improve on
the method of experiment so that the interviewees themselves state a quantified
valuation of the different criteria. Another possibility is to do additional research
on how the ranking along the axis can be transformed into a quantitative inter-
pretation.

Only 16 iterations of the experiment are conducted (8 groups of passengers and
8 groups of Schiphol workers). This amount is too limited to impute high value
to the resulting averages. Many more iterations (minimum of 20 per client
group) are needed to create demand profiles with higher certainty and thus put
higher value to their influence.

Currently a linear relation between a measured increase or decrease of a criteri-
on and a resulting perception index is assumed. In reality the relation between
absolute numeric changes and the percentage change in perception will be
unique to each criterion. The elasticity between the measured change on a crite-
rion and its index has to be researched to come to a higher validity of the meth-
od. This is expected to be quite difficult. For instance if parking cost increase
from €2 to €3 per hour the index would go from 100 to 66. However the percep-
tion on parking cost might become much worse as changes in parking cost might
have a quadratic effect on the resulting perception index.
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Over time an index of 100 should be directly related to a certain accessibility per-
ception level (sufficient). For instance if clients would rate a parking price of €
2,- per hour as reasonable, this should be given an index of 100. Additional and
on-going research on acceptable values on all criteria are needed to set a sub-
stantiated standard value that is given an index of 100.

The resulting overall perception of Schiphol”s quality of accessibility is calculat-
ed by the design measurement method. Interestingly this indicator is also given
by the International Airport Service Quality (ASQ) Benchmark from the Airport
Council International (ACI).

This organisation presents, twice a year, a report on the quality perception of
passengers on 150 airports worldwide (Airports Council International, 2009).
One figure given is the customer satisfaction on ground transportation to and
from the airport.

The calculated index figure from the measurement method can be compared
with the figure from ASQ on customer satisfaction on ground transportation. As
the both indicate performance on the same aspect, the ASQ figure can be used
the validate the predicting value of the measurement method.

A big difference in the expected value and the resulting value from the survey,
shows that the calculation of the index has to be improved. Comparing and vali-
dating the designed measurement method with the ASQ figures is highly rec-
ommended

18.2 PERFORMANCE MEASUREMENT SYSTEM

The primary recommendation is to aim for implementing the designed meas-
urement method in the PMS. For this additional data sources are needed. When
more than 60% of the needed data sources is available, the measurement meth-
od can be implemented. Therefore it is recommended to start developing data
sources for the indicators. The indicators that are given the highest weight by
the demand profile should be given priority.

The objective is to have a full new set of indicators every month to use in man-
agement meetings. The data sources are evaluated on their update frequency,
but it is unknown what the chance on delay or unavailability is. Additional re-
search on the timeliness of that data sources would therefore be valuable.

Cligview offers advanced possibilities on connecting to different databases and
conduct analyses on the datasets. Furthermore the Schiphol IT department has
extensive knowledge on implementing such BI systems. For a second version it
is therefore recommended to use Cliqview and be assisted by the Schiphol IT
department. The findings of this thesis can be valuable to guide the develop-
ment of the second version of the PMS

Many of the KPI that were used until know are constructed by the MRI (market
research & intelligence) department at Schiphol. They construct these KPI on
the bases of (continuously) conducted interviews with Passengers. It appears
that other indicators instead of the ones use now) could have a higher informa-
tive value with the same effort. It does demand MRI to change the questions
asked to the passengers. It is recommended to evaluate the currently construct-
ed KPI by MRI and possibility suggest KPI to be researched that are of higher
relevance and informative value.

The developed PMS is highly dependent on the willingness of those enter-
ing/uploading the data. This is seen as a weakness as not entering data would
render the PMS worthless. It is therefore recommended to gradually automate



the uploading and entering of the needed data into the PMS.

The PMS currently has no capability to set targets. However this is highly desir-
able. T&T management want to push the employees to improve on relevant per-
formance indicators. Therefore targets have to be set. After implementation of
the PMS it is advisable to look for reasonable targets and implement them in the
PMS.

To get more valid results on the sentiment of the messages found by the social
media scanner, the amount of signal words has to be extended, possibly even
rated (very negative, moderately negative, etc.). Furthermore the current de-
signed system looks for the amount of times a word is used in all social media
messages of the last 48 hours. If someone sends the message “Schiphol train is
fun, fun, fun, fun” the system would indicate 4 time the word fun in the total.
This is of course incorrect. The system should be improved so it only gives one
sentiment valuation per message.

The licences used to get the required data from social media is a free-of-use li-
cence. Although this ensures no costs, it is also put a strain of reliability as no
SLA is concluded. It is therefore advisable to find a trustworthy provider of the
social media messages and construct a SLA.

The PMS and the social media scanner are currently two separated systems in
different sheets as they are developed independently. To reduce complexity to
the end-user it is advisable to integrate the two system and present the major
findings in a single sheet.

18.3 ORGANISATIONAL

An interesting passage was found when doing literature on Performance Meas-
urement system This passage, by Neely et al., shows the challenges in starting
the use of a PMS in an organisation. As it expected to be of high relevance the
passage is quoted here:

“The process of designing a measurement system 1is intellectually challenging,
fulfilling and immensely valuable to those managers who participate fully in it.
There is increasing anecdotal evidence, however, that the process of designing
the measurement system is not the most difficult task. The real challenges for
managers come once they have developed their robust measurement system,
for then they must implement the measures. As soon as they seek to do so they
encounter fear, politics and subversion. Individuals begin to worry that the
measures might expose their shortcomings. Different people seek to undermine
the credibility of the measures in different ways. Some seek to game the system.
Others seek to prevent it ever being implemented”. (Neely et al., 2000)

The adoption and further development of the PMS requires a PM manager who
is a accepted member of the management team that responsible for the supply
chain. The PM manager is responsible for the whole reporting and improvement
process, not just as an analyst or accountant, but as a manager in charge of con-
crete follow-ups and monitoring the effects of actions, as well as being responsi-
ble for improving the PMS itself.
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A. THEORY ON PERFORMANCE MEASUREMENT

SYSTEMS

A.1 CREATING PERFORMANCE MEASUREMENTS

“The process of deciding which measures of business performance to adopt is a valua-
ble one, not least because it forces management teams to be very explicit about their
performance priorities and the relationship between them, thereby exposing, and of-
fering an opportunity to resolve, any hidden differences of opinion”. (Neely et al.,
2000)

The goal of this thesis is to design a Performance Measurement System (PMS) relevant
to the T&T activities. To come to a thorough and relevant design it is wise to use a guide
that prescribes the steps to achieve a PMS and to have a broader understanding how
PMS work and compose relevant KPI. There is an extensive body of literature on PMS
design requirements, steps, frameworks and recommendations. This paragraph will
present the findings that are relevant to the T&T situation and surrounding. This will
result in combining the findings most applicable into a framework that is used for the
creation of the T&T PMS.

According to Folan and Browne the initial building blocks of all Performance Measure-
ment (PM) initiatives may be termed PM recommendations. PM begins with a recom-
mendation, which is a piece of advice related to the discipline of PM —its measures or its
structure, for example. When a series of these recommendations have been collected, a
PM framework may be developed which use these recommendations as the basis for
development.(Folan and Browne, 2005)

Recommendations concerning PM can be divided into two core areas:

¢ recommendations for performance
measures: emphases upon the require-
ments of good performance measures

¢ recommendations and issues for PM
framework and system design: exam-
ines the recommendations that have been
made regarding the design and development
of PM frameworks and systems

Neely, Mills et al have written an extensive paper on
the review of Performance Measurement design con-
cepts. They have focused on both types of recom-
mendations. They have groups their findings into a
table that has both desirable characteristics of PMS
design as well as desirable characteristics for the
output (performance measures). Table 19-1 shows
their findings.

TABLE 19-1: PREFERENCES OF PMS DESIGN AND OUTPUT

Desirable characteristics of a performance
measurement system design process

Desirable characteristics of the output of the
process

Performance measures should be derived
from the company’s strategy.

The purpose of each performance measure
must be made explicit.

Data collection and methods of caleulating
the level of performance must be made clear.

Everyone (customers, employees and
managers) should be involved in the selection
of the measures.

The performance measures that are selected
should take account of the organization.

The process should be easily revisitable —
measures should change as circumstances
change.

RECOMMENDATIONS FOR PERFORMANCE MEASURES

Performance measures should enable/
facilitate benchmarking.

Ratio based performance measures are
preferable to absolute numbers.

Performance criteria should be directly under
the control of the evaluated organizational
unit.

Objective performance criteria are preferable
to subjective ones.

Non-financial measures should be adopted.

Performance measures should be simple and
easy to use.

Performance measures should provide fast
feedback.

Performance measures should stimulate
continuous improvement rather than just
monitor.

A key article of Folan and Browne state that measuring organizational performance is an
increasing important field of research for organizations and academics (Folan and
Browne, 2005). In their article they try to review the current (article from 2005) rich
body of literature on performance measurement. They refer to Neely (as described
above) but complement these objectives with the following objectives for a performance
measures:
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the measure should be kept physical (i.e. quantitative)

the measure should be taken as close to the customer as possible.

have top management support;

involve employees in their development (particularly customer satisfaction
measures);

ensure that those measures used are relevant to managers and employees in
performing their day-to-day jobs;

be part of a feedback loop that links them to manager and employee perfor-
mance appraisals.

RECOMMENDATIONS FOR PMS DESIGN
Folan and Browne have constructed a list of 32 recommendations for the design and

development of performance measurement frameworks and systems based on the aca-
demic findings of many researchers (Folan and Browne, 2005). For our design at T&T
we can make a selection of the 20 recommendations that are most relevant to our per-
formance measurement system.

B w N

©N ow

10.

11.

12.

13.
14.
15.

16.

17.

18.

19.
20.

Should be based upon the strategic role of the company

Specific goals must be established and revised when met

Measurements should be easy to understand by those being evaluated

Data should be collected, where possible, by those whose performance is being
evaluated

Graphs should be the primary method of reporting performance data

Data should be available for constant review

Performance should be reported daily or weekly

PM systems should be mutually supportive and consistent with the business’s
goals, objectives, critical success factors and programmes

Should convey information through as few and as simple a set of measures as
possible

PM systems should reveal how effectively customers’ needs and expectations
are satisfied

Focus upon measures that customers can see

Provide measures that allows all members of the organisation to understand
how they affect the entire business

System consists of well-defined and measurable criteria for the organisation
Routines must be established so that measures can be measured

Feedback from PM systems should report at numerous levels of the organisa-
tion

Feedback from PM systems must be linked cross-functionally to ensure it sup-
ports and not inhibit strategy implementation

Should enable managers to view performance in several areas simultaneously
PM system information on the strategic objectives of the division must be
shared across functional areas to provide organisational focus within divisions
PM system should be used to challenge strategic assumptions

PM system should be implemented in such a way that it does not induce fear,
politics and subversion

Lohman et. al. have created a list of recommendations when creating a model. Those
relevant to our design process are(Lohman et al., 2004):

1.

Use a standard metric definition template that includes all relevant metric at-
tributes needed to produce or reproduce metric values in a consistent way.
Postpone the selection of dedicated PM software until the basis of the PMS (the
metric dictionary) is mature.

The adoption and further development of the PMS requires a PM manager who



is a accepted member of the management team that responsible for the supply
chain. The PM manager is responsible for the whole reporting and improvement
process, not just as an analyst or accountant, but as a manager in charge of con-
crete follow-ups and monitoring the effects of actions, as well as being responsi-
ble for improving the PMS itself.

POSSIBLE BARRIERS

Lohman, Fortuin et al. stress the limitations of a “green field” approach in the develop-
ment of PMSs. The presence of existing measures and parallel PM initiatives may quite
fundamentally change the development from a “design approach” to a “coordination
approach” focused at aligning the future PMS with existing performance measures and
parallel initiatives outside the operations function. (Lohman et al., 2004)

According to Lohman, Fortuin et al. many companies that want to improve their PMS
have to face five problem areas that have to do with an existing infrastructure of meas-
urements (Lohman et al., 2004), namely:

a decentralized, operational reporting history;

deficient insight in the cohesion between metrics;
uncertainty about what to measure;

poor communication between users and producers of PI
5. adispersed IT infrastructure.

B wpE

Kaplan and Norton identified 4 barriers to implementation of performance measure-
ment systems. These were identified through individual cases but quantifiable support-
ing evidence is provided. These barriers are mentioned in the passage (Kaplan and Nor-
ton 1999):

Vision and strategy not actionable

This occurs when the senior management team have failed to achieve consensus as to
how the vision should be achieved. This leads to different groups pursuing different
agendas and effort is neither coherent nor linked to strategy in an integrated way.

Strategy is not linked to department, team and individual goals

When this happens, then those concerned continue to follow the old traditional perfor-
mance criteria and thwart the introduction of the new strategy. This can be exacerbated
by an unaligned incentive system.

Strategy is not linked to resource allocation

This often occurs when the long term strategic planning process and annual budgeting
process are separated and may result in funding and capital allocations becoming unre-
lated to strategic priorities.

Feedback is tactical and not strategic

This occurs when feedback concentrates solely on short-term results (such as the finan-
cial measures) and little time is reserved for the review of indicators of strategy imple-
mentation and success.
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A.2 PMS STEPS

THE GROUP'S GLOBAL MISSION

“To achieve leadership positions in the automotive industry, satisfying the needs of our customers in
innovative ways, being the best in everything we do and creating wealth for our shareholders

AZOfI‘a, PrietO et al. giVe an example Of balancing short-term performance and long-term financial strength”.
how the key variables, that determine *
the performance (in their case of a car AUTOMOTIVE SECTOR
factory in Spain), can be identified
from the global mission. In this way , MissioN
i *We manufacture products which protect human lives. By doing so we hope o reach success, which for us
the ultlmate key factors that deteI‘— means having satisfied customers and working with efficient and satisfied employees™.
mine success on the strategic goals '

STRATEGIC OBJECTIVES

can be derived in five steps: Global
Mission to Local Mission to Strategic
Objectives to Key Succes Factors to
Action Plans to Key Variables. Figure
19-1 provides an example of the steps
filled in for their automotive case.

Create sustainable value through profirable growth

Achieve and maintain the first or second place in market share
Create relations of mutual agreement with our clients and suppliers
Develop value-added systems with high technology content

'

KEY SUCCESS FACTORS
Creation of a working environment which fosters teamwork
Quality control
Continuous adaptation to the customers’ needs
Investigation and incorporation of new technologies

“ e

According to a report by Root Cause v
. . ACTION PLANS
on building a performance measure- « Reduetion of purchase costs
. ®  Reduction of capital expenditures
ment model there are five fundamen- + Reduction of working capial
tal questions that should be thorough- y
KEY VARIABLES
ly answered to create a valuable BPM Quality, costs,fimes, flexibity and safety
(Wolk et al., 2009): ‘ Jr |
BUDGETING SYSTEM PISCI
D
e “How do we know how well
our organization is progress-
ing against our mission and
goals? FIGURE 19-1: PMS STEPS ACCORDING TO AZORFA ET AL.

e What should we measure in
order to have critical information without becoming overwhelmed with data?
e How should we report and discuss our performance internally among staff

and board members to maximize TABLE 19-2: STEPS TO DEVELOP A PMS
learning? Nine steps to develop a PMS [36]
o Where should we focus our organi- _ Step  Action
zation’s limited resources in order to 1 Clearly define the firm’s mission statement
. . d d 2 [dentify the finm's strategic objectives using the
mncrease our eff ectiveness today an mission statement as a guide (profitability, market
achieve sustainability over the long- share, quality, cost, flexibility, dependability, and
er term? fnovation) , ,
. 3 Drevelop an understanding of each functional area’s
e How can we most effectively meas- role in achieving the various strategic objectives
ure and communicate our perfor- 4 For each functional area, develr:fp global perfor-

. matce measures capable of defining the firm’s overall
mance and impact to external stake- competitive position to top management
holders? “(Wolk et al., 2009) 5 Commmunicate strategic objectives and performance

goals to lower levels in the organization. Establish
In their report Wolk, Dholakia et al. Prescribe more specific performance criteria at each level
a five step approach to building a perfor— & Assure consistency ‘Wl'l'_‘h strategic objectives among
the performance criteria used at each level
mance measurement system. These steps are: 7 Assure the compatibility of performance measures
Pl . used in all functional areas
1 anning to measure g Use the PMS
2. What to measure 9 Periodically re-evaluate the appropriateness of the
3. Determining how to measure esta‘bhshed PMS in view of the current competitive
environment

4. Prepare to use the data

Lohman and Fortuin have also created a list of nine steps to develop a PMS. Their steps
are stated in Table 19-2 (Lohman et al., 2004)
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A.3 FRAMEWORKS

Ferreira and Otley state that frameworks on their own are not a complete solution
(Ferreira and Otley, 2009). Frameworks do not tell a company what to measure and
there is no mechanism for specifying the objectives which should be met. However they
can provide guidance into the creation of a valuable Performance Measurement System

Before venturing into the literature there is one basic differentiation on frameworks that
has to be mentioned. Firstly there are frameworks on measurement focus. These de-
scribe how PMS can function within an organization and where and how in an organiza-
tion it is possible to come to measurements.

Secondly there are frameworks on the design of a PMS. These prescribe which steps
have to be taken, information/insight is necessary and pitfalls have to be avoided to
create a PMS.

FRAMEWORKS ON MEASUREMENT FOocCUS

Brown's framework, shown in Figure 19-2, is useful because it highlights the difference
between input, process, output and outcome measures. He uses the analogy of baking a
cake to explain this more fully. Input measures would be concerned with volume of
flour, quality of eggs, etc. Process measures would be concerned with oven temperature
and length of baking time. Output measures would be concerned with the quality of the
cake. Outcome measures would be concerned with the satisfaction of the cake eaters i.e.
was the cake enjoyable?

Processing
Inputs system Outputs Outcomes Goal
Skilled,
motivated, Design of
happy prod.ucts and Products .
employees services Delighted
Services customers Repeat
Customer > Production of > > Busl:ness
requirements products . . Customers’
Financial
resulis needs met
Raw materials Delivery of
services
Capital
Input Process Qutput Qutcome
measures measures measures measures

FIGURE 19-2: BROWN S FRAMEWORK

Another wide ranging and currently popular measurement framework is the European
Foundation for Quality Management's Business Excellence Model. This consists of two
distinct subsets of performance factors, broadly classified as enablers and results. The
theory underpinning the Business Excellence Model is that the enablers are the levers
that management can pull to deliver future results (Figure 19-3).

The terms used in the framework are so open and can be interpreted in so many ways,
that any single organization could decide to capture any one of several dozen different
measures of performance under each of the headings. (Neely et al., 2000)
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Business Excellence Framework

ENABLERS RESULTS
People
People Results
Leadership Policy & Processes Customer 5 rrKey
strategy Results s R:::I:: o
Partnerships i"c'elft};
& Resources esu

INNOVATION AND LEARNING

FIGURE 19-3: BUSINESS EXCELLENCE FRAMEWORK

FRAMEWORKS ON THE DESIGN OF PMS
Many frameworks on the design of PMS that have been developed are focused on pro-
ducing companies and of limited relevance to the T&T situation.

A major influence on the choice of the performance measurement framework is the type
of performance that is desired to measure. As is made clear in the paragraphs Introduc-
tion and Goals of T&T, AAS and T&T are very much focussed on delivering quality to the
client. The selected framework for performance measurement must therefore be aimed
at measuring the amount of quality that T&T offers to their clients.

Bourne and Neely recognize that there are wide differences between the published ap-
proaches to designing and implementing performance measurement systems. To create
a better understanding of the alternative approaches, Bourne and Neely have catego-
rized published approaches to PMS creation. (Bourne et al., 2003)

Bourne and Neely suggest that the PMS frameworks can be categorized on two aspects:

e The underlying procedure, which could be considered the ‘hard’ issues

o The ‘needs led’ procedure: a top down procedure for developing per-
formance measures, where the customer, business and stakeholder
needs are severally or jointly identified and used as a basis for the de-
velopment of performance measures. The measures are designed to
monitor the business’s progress towards achievement of these needs.

o The ‘audit led’ procedure: a bottom up approach to the design of a per-
formance measurement system, starting with an audit of the existing
performance measures. The information collected is then used to chal-
lenge the status quo and as a basis for amending the existing perfor-
mance measures.

o The ‘model led’ procedure: a prescribed theoretical model of the organi-
sation as a rationale for designing the performance measures that
should be deployed.

¢ The underlying approach, in terms of the role of the process leader, change
agent or consultant, which could be considered the ‘soft” issues.

o The ‘consultant led’ approach: the majority of work is undertaken by an
individual (or group of individuals, usually consultants — hence the
term used here) almost in isolation from the rest of the management
team.

o The facilitator led’ approach: the majority of the work is undertaken by
the management team together in facilitated workshops. Consequently,
the management team’s role is not restricted to critiquing work done by



others.

In the T&T case has clearly a need led procedure as our goal is to measure the quality to
the customer and the customers voice is put central in evaluating performance. Looking
at the underlying approach, this thesis and the followed steps are in line with the con-
sultant led approach where the majority of the work is done in isolation from the rest of
the management team. With this is not meant that the management is not involved in
the whole process, but that the lead and steps are taken by the “consultant”.

Our focus is therefore on the different Needs Led procedures that are Consultant ap-
proaches. We will focus on three frameworks that reside in this category: The client
focused balanced scorecard by Kaplan and Norton, Neely & Mills"PMS design process
and the Extended framework by Fereira and Otley

BALANCED SCORECARD

Many performance measurement systems are focused on multiple aspects within a
company. A good example is the Balanced Scorecard approach by Kaplan and Norton, a
very popular approach during the turn of the century. Multiple research have found that
the balanced scorecard system as developed by Kaplan is valuable as performance
measurement system. This system prescribes how a performance measurement system
can be created. Although such a system cannot be used one on one for the T&T case due
to the unique situation (no direct competitor, no real suppliers, etc), it does have inter-
esting aspects

The balanced scorecard framework is based upon four perspectives surrounding the
company’s vision and strategy:

e financial perspective;

e customer perspective;

e internal business perspective;

e learning and growth perspective.

As stated above our PMS will be focused at the customer (client). Although we
acknowledge that the other aspects are also of value and T&T does consider these as-
pects our research will be focussed on measuring the quality delivered to the customer.

Since Kaplan and Norton’s initial article in Harvard Business Review, the application of
the balanced scorecard has been developed and refined through consulting practice.

The initial process describes in outline the seven stages for developing and implement-
ing a balanced scorecard. The process uses both consultant interviews and executive
workshops in the development of a shared set of business objectives and measures. A
graphical overview is depicted by Figure 19-4.

) o Performance measurement, control index
Strategic objectives oo .
Performance indicators Leading indicators

Financial

p N “Key performance “Qperational

(1) Short-term, Customers measures” that can indicators™ measures” ) “Quantification”
redum-erm, D6 UNCrstood by e USEA 10 QOIOMTINE  sveresd understandable by .. of all measures
and long-erm - _ Internal heads of organizational an organization’s
balance business processes organizations performance members

-
(2) Creation oéense t» t =
of understanding based ™ B 3 %
on non-financial and §
quantitative indicators # - C
"

Head of the (5) Common strategic Members of the
\:)rgamzahon communication platform organization J

(‘ (4) “Organizational learning” by applying
1he hypothesis verification cycle

Learning and Growth

FIGURE 19-4: TECHNIQUES AND STEPS TO FIND PERFORMANCE MEASURES
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This process has been developed by the introduction of tools to capture the customer
perspective. Kaplan described how an external customer view was introduced into the
scorecard development process in an example case. Here, customer interviews were
recorded and analysed. This technique developed a new customer and allowed the com-
pany to segment its market and to develop strategies, actions and measures that under-
pinned the development of its chosen niche. (Bourne et al., 2003)

NEELY AND MILLS PMS DESIGN PROCESS

Neely, Milles et al (Neely et al., 2000) developed a 12 phase system in 1991 that could
be used for designing a performance measurement system. This was a very facilitated
processes that demand a great deal of interaction with management. Over the years they
have applied this framework many times and made alterations to it to get a more con-
sultant led procedure. They have tested this system in multiple environments and made
several alterations based on their findings. This led to the creation of a enhanced
flowchart in 1994 that outlined the steps needed to come to a PMS. This model, consist-
ing of six main phases, as depicted in Figure 19-5

Guidelines fi
Customer Cgmpany u(l:):glonlisg or
Requirements Requirements Management
K
Define vam
Business - Conflict and
Objectives Environmental
Analysis
K
Detail
> Appropriate Destructi
Identify > 11)-’? P > estructive
Performance > i/l REHREADS Testing
Drivers easures

FIGURE 19-5: ENHANCED SIX-STEP PMS FLOWCHART

However after this, they’ve made several further alteration as could be understood from
the Bourne and Neely article “Implementing PMS: a literature overview”. They have
altered their model and added the notion that PMS design alterations have to be done
for each product group. The total framework comprehensives a 10 step process. The first
five of these are focused on “the tools and procedures for developing top level set of
business objectives and designing performance measures for a business unit” (Bourne
et al., 2003), as also depicted by Figure 19-6:

e Part 1 Grouping products: by identifying groups of products (or markets)
which have distinct competitive requirements. This is done as different products
or markets may have differing customer needs

e Part 2 Agreeing business objectives: by developing business objectives
from customer and stakeholder needs to create a coherent set of top-level busi-
ness objectives

e Part 3 Agreeing performance measures: by designing individual perfor-
mance measures for each of the business objectives agreed in part 2

e Part 4 Signing off the top-level performance measures: by reviewing
the measures developed in part 3, testing them for comprehensiveness and co-
herence before obtaining agreement for implementation

e Part 5 Embedding the top level performance measures: by providing
advice on implementation and performance reviews.



Identify
Product Partl
Groups
For each
product Customer Stakcholder
group Needs Needs
Part2
Agree J
Part 3
....... | iy
Test and agree
the set of Part4
measures
L |
Implement
and review Part 5

FIGURE 19-6: TOOLS AND PROCEDURES FOR DEVELOPING TOP LEVEL SET OF BUSINESS OBJECTIVES

EXTENDED FRAMEWORK BY FEREIRA AND OTLEY

Based on the frameworks of Otleys’s (1999) and Simmons (1995), Fereira and Otley
propose an extended framework. This framework aims to provide a broad view on the
key aspects of a PMS. (Ferreira and Otley, 2009). They put the measurement system
into the management environment and is therefore more a performance management
system.

The PMSs framework proposed in this paper draws on the extant literature, but also on
personal observations of MCS design and use in a variety of organizations over the
years. It represents the result of inductive reasoning applied to a variety of studies
known to the authors. The PMSs framework is put forward as a research tool for exam-
ining the structure, operation and use of PMSs in an holistic manner.

The proposed questions should provide powerful means to “relatively quickly outlining
the main features of a PMS in a comprehensive manner, and the ways in which it is
used in the context of a specific organization”. (Ferreira and Otley, 2009).

The framework is a progression of Otleys earlier framework and 10 “what” and 2 "how
questions:

1. What is the vision and mission of the organization and how is this brought to
the attention of managers and employees? What mechanisms, processes, and-
networks are used to convey the organization’s overarching purposes and objec-
tives to its members?

2. What are the key factors that are believed to be central to the organization’s
overall future success and how are they brought to the attention of managers
and employees?

3. What is the organization structure and what impact does it have on the design
and use of performance management systems (PMSs)? How does it influence
and how is it influenced by the strategic management process?

4. What strategies and plans has the organization adopted and what are the pro-
cesses and activities that it has decided will be required for it to ensure its suc-
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10.

11.

12.

cess? How are strategies and plans adapted, generated and communicated to
managers and employees?

What are the organization’s key performance measures deriving from its objec-
tives, key success factors, and strategies and plans? How are these specified and
communicated and what role do they play in performance evaluation? Are there
significant omissions?

What level of performance does the organization need to achieve for each of its
key performance measures (identified in the above question), how does it go
about setting appropriate performance targets for them, and how challenging
are those performance targets?

What processes, if any, does the organization follow for evaluating individual,
group, and organizational performance? Are performance evaluations primarily
objective, subjective or mixed and how important are formal and informal in-
formation and controls in these processes?

What rewards — financial and/or non-financial — will managers and other em-
ployees gain by achieving performance targets or other assessed aspects of per-
formance (or, conversely, what penalties will they suffer by failing to achieve
them)?

What specific information flows — feedback and feedforward —, systems and
networks has the organization in place to support the operation of its PMSs?
What type of use is made of information and of the various control mechanisms
in place? Can these uses be characterised in terms of various typologies in the
literature? How do controls and their uses differ at different hierarchical levels?
How have the PMSs altered in the light of the change dynamics of the organiza-
tion and its environment? Have the changes in PMSs design or use been made
in a proactive or reactive manner?

Howstrong and coherent are the links between the components of PMSs and the
ways in which they are used (as denoted by the above 11 questions)?

These questions — or actually the answers - can be put into a graphical representation to
present the relationship. Figure 19-7 shows the sequence of the questions and how they
can be seen in a Performance Management System as a whole (Ferreira and Otley,
2009)
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B. FULL OBJECTIVE ANALYSES

B.1 SCHIPHOL GROUP

Corporate vision

The Schiphol Group, parent to AAS, has created the AirportCity concept. It wants to
develop airports that create added value on multiple levels and offers and inspiring en-
vironment to all travelling, working and visiting guests (Schiphol Group NV, 2010a).

The vision, mission and ambition as described by the Schiphol Group (Schiphol Group
NV, 2010a) is depicted in Figure 19-8.

Vision: Mission: Ambition:
An airport is viewed Further develop

as an AirportCity — a AirportCities and To ralllg, agnogg the
dynamic meeting AAS to create 'VYOP1 s leading
place sustainable value airport companies

FIGURE 19-8: VISION, MISSION AND AMBITION OF THE SCHIPHOL GROUP

B.2 AMSTERDAM AIRPORT SCHIPHOL

Amsterdam Airport Schiphol is by far the most important airport to the Schiphol group
and provides the vast majority of its income. AAS is the embodiment of the AirportCity
concept.

EUROPE’S MOST PREFERRED AIRPORT
The goal of AAS is to become and stay Europe s most preferred airport. With preferred
is meant that the focus is on offering quality to the client.

Aviation

AAS sees the AirportCity concept, developed by the
Schiphol Group, as leading in becoming Europe’s pre- AportCity

ferred airport. The concept is built on two major pillars: Real Estate ¢——————3 Consumers
the Socio-economic function and Entrepreneurial Man-
agement (Figure 19-9). These pillars should be seen as
interactive. In thriving for optimisation of its socio-
economic function, all business areas should adhere to
conditions set by focusing on a healthy business (opera-
tion). But also the other way around: All entrepreneurial
activities should contribute to the socio-economic func-
tion.

Strategy Amsterdam Airport Schiphol

Becoming Europe’s preferred airports asks for a strong
strategy. Schiphol’s board therefore pushes for a more
lean and competitive operation throughout the whole
AAS organisation. With outsourcing non-core activities, FIGURE 19-9: AIRPORT CITY CONCEPT
six sigma optimisation projects, increased management insight and steering capabilities
and a solid company vision, Schiphol creates an environment where competitiveness is
enforced.
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At the same time there is an increased focus on sustainable and environmental respon-
sibility. The social responsibility that AAS recognises, pushes to commit to a leading
position in thriving for sustainability. In the end of 2007 Schiphol’s board presented a
climate plan for Schiphol (Schiphol Group NV, 2007). This plan set ambitious strategies
to increase the companywide focus on sustainability and rigorous targets on the reduc-
tion of CO. and NOy emissions.
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Finally Schiphol recognises that it might out price itself out of the current market
(Schiphol Group NV, 2010c¢). Especially if growth is not expected, following through on
its AirportCity and sustainability goals becomes too expensive. Therefore higher man-
agement also focuses on a drastic reduction of its operating expenses.

QUALITY DRIVEN APPROACH

The vision and strategy have resulted in a quality driven approach: AAS aims to set itself
apart from other airports by offering a true quality experience for the customer. This
approach is communicated to all business areas through a core focus and five core val-
ues (Schiphol Group NV, 2010c). The core focus is “connecting” and is combined with
the core (brand) values: Reliable — Efficient — Innovative — Hospitable - Sustainable

In the current period (2009-2012) the brand values are used for getting the “the basics
right”. AAS wants to be positioned for becoming Europe’s preferred airport by firstly
eliminating the current perceived dissatisfies and aims for a top 2 position for transfer
passengers and a top 3 for O&D passengers by 2012.

From 2012 to 2015 the focus will be on the satisfiers, offering more than expected to the
passenger. Offering top quality should result in becoming the number 1 airport for
transfer and top 2 position in the O&D market. Figure 19-10 depicts the AAS two-step
process of becoming Europe s Preferred Airport according to AAS.

Ainf'::‘;l'ﬂp Quality o Europe’s
e Excellent performance on satisfiers préferred
airport
| 2012-2015 I
ml‘l’ﬂ‘h’iﬂﬂd\t n Doel:
Focus on solving dissatisfiers TRAr.1
S 0D EU top 2 ; catchment no.7
Positioned
to become Europe’s
preferred
airport
| 2009-2012 I
Doel:
N TR top2
Getin 0D EU top 3 ; catchment no.1
control
Time

FIGURE 19-10: AAS GOALS IN BECOMING EUROPE’S PREFERRED AIRPORT

With these positions is meant the position that AAS gets in the European preferred air-
port rating. This is done by the International Airport Service Quality (ASQ) Benchmark
from the Airport Council International (ACI). This organisation presents, twice a year, a
report on the quality perception of passengers on 150 airports worldwide (Airports
Council International, 2009). It provides insight in the quality perception of passengers
on both the O/D and Transfer processes.



B.3 PASSENGER SERVICES

As a result from the Quality driven approach as formulated by AAS, the Passenger Ser-
vices department (parent to T&T) has developed, with input from underlying depart-
ments including T&T, the CTQ tree (Figure 19-11). CTQ stands for “Critical to Quality”
and shows “the voice of the customer”. The insight for this CTQ tree is attained from
interviews with all departments in contact with the customer and in cooperation with
the Marketing, Research & Intelligence (MRI) department at Schiphol (Interview drs.

ing. M.M.H. van Boxtel, 2010).
Europe's
preferred airport
Passenger
Services
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FIGURE 19-11: CTQ TREE

Explanation of CTQ tree

Starting point for the CTQ tree were the five core values as mentioned by the Schiphol
Management: Reliable, Efficient, Innovative, Hospitable and Sustainable. All these
core values are secured in the CTQ tree.

Three of these values are directly related to the passenger processes: Reliable, Efficient
and Hospitible. These are given a prominent position on the CTQ tree and adhered to by
stating six major factors that should lead top delivering qualities to the client, these are:

e coping with abnormalities
e predictability

e steady basic processes

e hospitality

e atmosphere

e pleasant stay

For each of these six factors several underlying sub factors are considered that are con-
sidered critical. Figure xx shows the full CtQ tree.

Also two preconditions are considered in the CtQ tree that are not critical to the client”s
quality perception but are important to the PS (and also T&T) departments due to cor-
porate core values. These are: “Inspiring” (referring to the work conditions for employ-
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ees and related to the core value Innovative) and “Sustainable” (looking for solutions
that minimize environmental effects).

As can be seen from the CtQ tree there is also a notion of “Costs per passenger”. Alt-
hough this tree is aimed at improving quality, this notion shows that in every quality
decision costs have to be proportionally considered.

B.4 TRAFFIC & TRANSPORTATION

EUROPE’S MOST ACCESSIBLE MULTIMODAL HUB
The T&T goals are a combination of the strategy and goals as formulated by the parent
departments (AAS and PS) and the department”s responsibilities and customer groups.
T&T wants to offer their clients a reliable, seamless, predictable and fast connection
with multiple travel alternatives to Schiphol (Schiphol Group NV - T&T, 2009). The
ultimate goal is, in line with the AAS goals, formulated as:

To become Europe’s most accessible multimodal hub

In T&T’s Accessibility Vision paper (Schiphol Group NV - T&T, 2009), this ultimate
goal is accompanied with three sub goals that drive T&T in their activities and project
development as mentioned. These are:

1. The multimodal transfer node
2. More capacity, better utilized
3. Increasing sustainability

In Table 19-3 a further specification of these three sub goals is given.

TABLE 19-3: T&T GOALS IN VISION PAPER

The multimodal transfer node

More capacity, better utilized

Increasing sustainability




BUSINESS PLAN

T&T is currently developing a business plan based on the AAS strategy and T&T focus
points that sets the vision for the coming five years (2011-2016). The stake of this plan is
becoming the most accessible multimodal hub of Europe. The business plan describes
three focus areas in reaching this ultimate goal: increase quality (Q), decrease capital
investments (€) and increase employee
satisfaction (©) (Figure 19-12).

"Most
accessible
multi-
modal hub
of Europe"

Although it is possible to develop a perfor-
mance measurement system that is also
focused at measuring employee satisfaction \ —
and the result of investments, as stated in Q:
the Assumptions & Limitations paragraph, g‘%%lir%f;
the design of the PMS focuses at measuring

quality to the client and is supportive to v -

Business
plan
2011-
2016

this goal of the business plan. S I

Very relevant to the design process is there- © 1

fore the developed CTQ tree as discussed in

the 1aSt paragraph FIGURE 19-12: BUSINESS PLAN STRATEGY
SUSTAINABILITY

A key point in current developments is the increasing focus on sustainability.

A result of this climate plan is the developed Vision Sustainable Mobility that focuses on
the (mobility) issues of relevance to the T&T department (Schiphol Group NV, 2008). It
states the vision of Schiphol on how sustainable mobility development is possible and
what the developed program is to meet the set targets.

The targets set are impressive. The goal is to be CO. neutral in 2012 and have a reduc-
tion of 30% (compared to 1990) by the year 2020 (Schiphol Group NV, 2007). This am-
bition has influence on the strategy of T&T. For instance there is an increasing focus on
influencing the modality choice of passengers (public transportation instead of cars) and
multiple incentives for Schiphol workers to travel by environmental friendly car.

It is expected that the focus on sustainability will only increase over the coming years.
Therefore the developed KPI will have to be related to sustainability and present how
the department is performing on its sustainability issues. Although the passenger’s
perception of accessibility is the main focus, sustainability is a key constraint that will
influence (future) performance figures.

. TRAFFIC OPERATIONS

The access of private cars is regulated by Traffic Operations. Traffic Operation’s main
responsibility is to warrant for an ongoing flow of arriving and departing passengers by
motor vehicles on the Schiphol departure and arrival courts. Many passengers are
dropped off and picked up directly from the departure & arrival terminals. On these
terminals it is not allowed to park (parking only in the parking zones), only to load and
unload passengers.

To ensure that the vehicles are not parked, Traffic Operations operates with 12 Special
Investigation Officers (SIOs) (Bijzondere Opsporings Ambtenaren). The SIOs are au-
thorized by the Royal Marechaussee to fine vehicles that are not in compliance with the
parking regulation. Although parking is not allowed, only vehicles that are left un-
manned for more than 15 minutes are fined. Fined vehicles can either be private vehi-
cles, taxis or shuttles.
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On all areas behind gates (such as the parking areas, the service-lane on the departure
court and the A-lane on the arrival court) the SIOs are not allowed to fine. They regulate
these areas by placing a wheel clamp on vehicles in violation.

The main goal of Traffic Operations is not to fine vehicles but to ensure that all arriving
and departing passengers can quickly reach and depart the airfield. This means there
should be no obstructions in the traffic flow. Besides this main goal, Traffic Operations
also assist the Marechaussee in immediate traffic situations on the Schiphol area. Fur-
thermore all non-passenger parking areas (employees) are inspected by Traffic Opera-
tions on correct parking in the designated areas. Possible methods to regulate these
parking areas are warning, clamming or removing their parking authorisation.

A special situation are employees that have a Carpool or ECO2 authorization. They are
allowed to park closer to the bus terminal on the employee parking areas P30 and P40
but have to arrive or depart the parking area with at least two passengers (Carpool) or
drive a vehicle with low emissions (< 120 gr/km CO2, ECO2). If in non-compliance,
their authorization to use these parking areas can be withdrawn.

Areas controlled by Traffic Operations are:

e P30 and P40 (employee parking)
e Schiphol oost (Separate Terminal)
e Drop-off roads arrivals and departures

FULL VOLUME ANALYSIS

Justification Schiphol Workers

Based on Mobiliteitsonderzoek 2008. The mobiliteitsonderzoek has given the percentu-
al mix of modalities per region. The amount of people working in that area is based on
the Regioplan 2008 data (including temporary employees), areas unknown in the regio-
plan are filled in with data from the mobiliteitsonderzoek. Where the increase from "oy
to “08 on an area is unknown (Schiphol Rijk and AF Business Parc), the average in-
crease in workers is taken.

To calculate the average number of in/out travellers per day, the average amount of
working days per worker is calculated from the Osiris data on working day respondes in
the mobiliteitsonderzoek. This is also aggregated per area. The Mobiliteitsonderzoek has
data that shows the average workingdays per week based on modality (not area!), this
suggest that those that have to come more often use other modalities. This is also taken
into consideration. There is a correction for vacation days and the fact there is always
two way travel (x2). On average an employee works 46 workweeks per year.

It is assumed every worker takes vacation on a different moment but there are of course
periods that many people go on vacation. An equal spread of workers is assumed for all
days of the week, in reality it is very well possible that the amount of workers in the
weekends is significantly lower

Justification Passengers

2008 is used as a baseline, equal to to Schiphol Workers. The data is coming from
Schiphol’s continuous research project. The year totals are divided by 365 to come to
daily averages. Top days are created by selecting the 14 most busy days of 2008 (july:
11,13,14,18,19,20,21 and aug: 1,2,4,8,9,10,11). The total volume on these days was ap-
prox. 700.000 passengers

The total dataset is to extensive to be fully included in this thesis. Therefore graphs
have been created that depict the essential findings on the data on both passengers
and Schiphol Workers



D.1 DEPARTING PASSENGERS
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FIGURE 19-13: GRAPHS ON DEPARTING PASSENGER VOLUMES
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D.2 SCHIPHOL WORKERS
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FIGURE 19-14: GRAPHS ON SCHIPHOL WORKER VOLUMES



E. RESULTING SCORES EXPERIMENT ON SCHIPHOL WORKERS

TABLE 19-4: SCORES SCHIPHOL WORKERS BASED ON EXPERIMENT

PAS1  PAS2 PAS3 PAS4 PAS5 PAS6 PAS7 PAS8 AVG STD DEV (6) MED. MOD. RELIMP COMFACAV( RELIMP

w11 TRANSPORATIONCOSTS " 4 5 4 2 4 5 4 3 39 099 4 4 033

2 2 4 5 3 3 2 3.3 1,28 3 2 028 3,9 0,19

5

5 3 5 5 5 4 5 5 4,6 074 5 5 0,39
2 3 3 4 3 3 2 4 3,0 076 3 3 0,12
4 4 3 2 2 3 2 2 2,8 0,89 25 2 0,11
3 2 4 5 4 3 2 3 33 1,04 3 3 0,13
2 4 4 5 4 5 4 4 4,0 093 4 4 0,16 3,6 0,17
4 5 3 5 4 3 4 5 41 08 4 4 0,17
4 4 5 4 4 5 3 2 39 099 4 4 0,16
5 4 4 2 4 5 4 39 099 4 4 0,16
‘W31 CHANCE ON CANCELLATION 4 5 4 3 4 5 5 4 4,3 0,71 4 4 0,16
(w32 (IR PR 4 5 5 4 4 5 5 5 4,6 052 5 5 0,17
DELAY DUETO UNCLEAR
W33 SIGNPOSTING 5 4 5 5 3 5 5 5 4,6 074 5 5 0,17 4,6 0,22
w34 DELAY ON SPL GROUNDS 4 3 5 5 4 5 5 4 4.4 074 45 5 0,16
w35 [CEENGHONIDRIEN 5 5 5 4 5 5 5 5 4,9 035 5 5 0,18
W36 DELAY (IN TIME) 5 5 4 4 5 5 5 4 4,6 052 5 5 0,17
4 3 4 2 2 4 4 3 3.3 089 35 4 0,08
4 2 4 3 4 4 3 4 35 076 4 4 0,09
2 4 2 3 5 5 4 3 35 1,20 35 2 0,09
3 2 4 3 4 3 2 4 3,1 08 3 3 008
4 5 5 4 5 3 3 4 41 08 4 4 0,11
3 2 4 5 4 5 3 3 3,6 1,06 35 3 0,09 3,3 0,16
2 1 5 4 4 3 4 2 3,1 1,36 3.5 4 0,08
2 2 5 4 5 3 3 2 3.3 1,28 3 2 008
2 4 3 5 3 4 4 3 35 093 35 4 0,09
3 2 4 3 5 5 3 3.4 19 3 3 009
2 2 3 2 1 1 3 2,0 0,76 2 2 0,05
3 2 3 4 3 2 2,8 o713 3 0,07
3 4 2 4 5 4 3 3,6 092 4 4 030
4 5 4 5 4 5 5 4 45 053 45 4 037 41 0,20
4 4 5 4 4 3 4 5 41 064 4 4 034
TRAVELINFORMATION IN MODALITY
w61 AND STOP 1 2 1 1 2 2 1 1 1,4 0,52 1 1 0,32
REAL TIME INFORMATION ON
W62 DEVATIONS 2 2 1 2 2 1 2 2 1,8 0,46 2 2 0,41 1.4 0,07

PRICE INFORMATION IN MODALITY
‘W63 ANDSTOP 1 2 1 1 1 1 1 1 1,1 0,35 1 1 0,26



F. FULL RESULTS DATA NEED ANALYSIS

F.1 PASSENGERS

TABLE 19-5: DATA NEEDS FOR ACCESSIBILITY CRITERIA ON PASSENGERS

TRAVEL VOLUME

MAIN  INFLU- ON/

FACTOR ENCE  OFF SUBFACTOR

Price per trip

OFF

Price transparancy

PRICE
ON/OFF

Parking costs

Actual time to randweg

Waitingtime on transfers/stops/file

Travel efficiency

Amount of transfers

Transfer distance . suitcases

Number of stops

TRAVEL-TIME

Ratio unproductive waiting time

Actual time to courts

Walking distance on site

Waiting time

Dtraffic only

Ratio unproductive waiting time.

Chance on delay

Average delay time

Chance on cancellation

Possible alternatives

ON/OFF

Real time information on alternatives

RELIABILITY

Delay onsite reaching

Delay onsite parking

on

Chance on onsite misdirection

Baggage storage

safety travel

(var)

Motional comfort

OFF

Physical comfort

Cleanliness

Driverfriendliness

Information on mode times/costs

QUALITY

ON/OFF

Safety SPLaccess road
(var)

Directions to terminal
0 passengers

Directions to mode
Dpassengers

on

Service perc. SPLstaff

Onsite waiting comfort

Service Frequency

Occupancy

AVAILABILITY
of

Hours of operation

ca
RELATION

INFLU-
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25.641.250

facts & figures cont. onderz.

3,97

asqreport
38% 27% 12% 15% 2%
TRAIN CAR DROP/PICK  CAR PARKED TAXI BUS
compar. index compar. index compar. index compar. index compar. index
euro/total trip euroftotal trip euro/total trip. euro/total trip euro/total trip
transporter avg price/km ave price/km transporter transporter
stating/comp prices i i i i i i
#yes/no #yes/no
transporter/T&T transporter/T&T transporter/T&T transporter/T&T
access price (fut) price short/long.
euro/min euro/hour
SPLparking SpLparking
timetoreachSPL | timetoreachSPL  timetoreachSPL timetoreachSPL  time toreach SPL
min min min min min
NS planner ANWB planner ANWB +5PL ANWB +taxikwal | transporter planner
time trans + stops time file time file time file time trans + stops
min min min min min
NS planner ANWSfile data ANWS file data ANWBfiledata | transporter planner
ison ind isoni ison i ison i comparison index
min/km min/km min/km min/km min/km
time | g time | g time g time | g time
number NA NA NA number
# #
NS planner transporter planner
number NA NA NA number
meter meter
NS planner transporter planner
number NA NA NA number
meter meter
NS planner transporter planner
avail. entert/prod NA NA avail. entert/prod avail. entert/prod
% xx % xx% % %
Ns taxikwal transporters
NA timerandtocourt | timerandtocourt | timerandtocourt | time rand to court
min min min min
thd thd thd thd
NA i in. i X in. in.
m m m m
thd thd thd thd
Avg time to cnct NA NA Avgtimetocnnct  Avgtime to cnnct
min min min
Nsdatasource taxikwal Probit/sR
avail. entert/prod NA NA avail. entert/prod avail. entert/prod
% % %
allart ferry allart
Timeliness Filefree roads Filefree roads Filefree roads Timeliness
%UG %UG %UG %UG %UG
kwal. monitor kwal. monitor kwal. monitor kwal. monitor Probit
Avg delay Avg delay Avg delay Avg delay Avg delay
min min min min min
Nsdatasource ANWB ANWB ANWBHaxikwal Probit/sR
failure to transp failure to transp failure to transp failure to transp failure to transp
% % % % %
NSrapport sneeuwval sneeuwval sneeuwval GVB en Connexion
Avail. routes Avail. routes Avail. routes Avail. routes Avail. routes
% %
Nsdatasource ANWB ANWB ANWBHaxikwal  GVB en Connexion
presi P P Scherm+presinf  Scherm+pres inf
Yes/No% Yes/No% Yes/No% Yes/No% Yes/No%
Allart/NS RWS RWS Ferry Allart/sR
Delaytimetunnel  Delayt. RW+CRT  Delayt.RW4CRT Delayt.RW+CRT Delayt. RW+CRT
&min %8&min %8&min %&min % & min
NS measurem. TO&thd TO&thd To&tbd To&thd
NA Delay time park NA NA
% &min
SPLparking
NA Extra circle Extracircle NA NA
%

verk. telling/tbd
compar. index

verk. telling/tbd

compar. index compar. index compar. index compar. index

piec/pssgr piec/pssgr piec/pssgr piec/pssgr piec/pssgr
NS/percep. 100 100 taxikwal GVB en Connexion
tot. accid. route tot. accid. route tot, accid. route tot. accid. route

tot. accid. route

Ns RWS RWs RWS & research  GVB en Connexion
index vs car 100 100 index vs car index vs car
total accel. total accel. total accel.

Ns taxikwal Allart
UG %UG %UG UG UG
thd it lit taxikwal Sternet onderzoek
clean percep. NA NA clean percep. clean percep.
%#UG UG UG
thd taxikwal Stenet onderzoek
friendly percep. NA NA friendly percep. friendly percep.
UG
thd taxikwal Stenet onderzoek
travelinfo access NA NA travelinfoaccess travelinfo access
thd taxikwal Stenet onderzoek
i total accident: total accident; total accidents total accidents
NS accidents Duursma Duursma Duursma Duursma
NA findbility depart. findbility depart. findbility SPL findbility SPL
%UG %UG %UG %UG %UG
kwal. monitor kwal. monitor kwal. monitor kwal. monitor
findbilityNSO/D  findabil. natransp. findabil. natransp. _findbility TAXIO/D findabil. natransp.
%UG %UG %UG %UG
kwal. monitor kwal. monitor kwal. monitor kwal. monitor kwal. monitor
NA impres. & finesTO  impres. & finesTO  conflicts TS&P NA
% UG/ #fines % UG/ #fines #conflicts
iC) iC) Ts&p
Percep qual NA NA percep qual Percep qual
thd taxikwal/tbd thd

#train conn. 0/D NA NA Avail. taxis #bus conn/hr
kwal. monitor RS GVB en Connexion

percentenge full NA NA NA percentenge full

fride fride
Ns GVB en Connexion
match hrs-flow NA NA match hrs-flow match hrs-flow
% match % match % match
thd thd thd

SOM(FACTORS * INFLUENCE(SOM (SUBFACTORS* SUBINFLUENCE))))

OTHER
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F.2 SCHIPHOL WORKER

TABLE 19-6: DATA NEEDS FOR ACCESSIBILITY CRITERIA ON SCHIPHOL WORKERS

SPL WORKERS (2008)

regioplan
Mobilit. Onderzoek
62% 20% 9%
CAR PARKED TRAIN BUS
MAIN | INFLU- O] QN
FACTOR ENCE o SUBFACTOR RELATION | ENCE
. Price pertrip gastvri] d  compar.index compar. index compar. index
& aang. verb. u  euroftotal trip euro/total trip euro/total trip
accep. Pris s avg price/km transporter transporter
w i Price transparancy gastvriy | d i i i i i i
S <]
= S asngvers, | 1w #yes/no #yes/no #yes/no
o B accep. Prils s transporter/T&T transporter/T&T transporter/T&T
Parking costs gasturiy d price per day NA NA
accep. Prifs s mob.Onderzoek
Actual time zorgeloos d  timetoreachSPL  timetoreachSPL  time toreachSPL
snetheid s ANWB +5PL NS planner transporter planner
Time on transfers/stops/traffic zorgeloos d time file time trans +stops _time trans +stops
vasisproces 8 2 u min min min
snelheid s ANWBfile data NS planner transporter planner
Travel efficiency geen d  comparisonindex  comparisonindex  comparisonindex
geen u min/km min/km min/km
geen s geodata+actual time geodata+actualtime geo data +actual time
.. Amountof transfers zorgeloos d NA number number
5 basisproces u [ "
snelheid s NS planner transporter planner
Transfer distance zorgeloos d NA number number
< comfort &faciit s NS planner transporter planner
= Number of stops zorgeloos d NA number number
= basisproces I 2w meter meter
H snelheid s NS planner transporter planner
E Ratio unproductive waiting time geen d NA avail. entert/prod | avail. entert/prod
geen u X% % %
geen s NS transporters
Actual time to office zorgeloos d  timearrtooff NA time rand to off
vasisproces 82 | u min min
snelheid s tbd thd
Walking distance on site zorgeloos d distance termi NA distance termin.
= comfort & faciit s th tbd
© Waiting time zorgeloos d NA Avg time to canct Avg time to cnnct
snetheid s NSdatasource Probit/SR
Ratio unproductive waiti feen d NA avail. entert/prod | avail. entert/prod
geen s allart allart
Chance on delay zorgeloos d  Filefree roads Timeliness Timeliness
basisproces u
betrouwbaarhel s kwal. monitor kwal. monitor Probit
. Average delay time zorgeloos d Avg delay Avg delay Avg delay
& vasisproces 2 u min min min
snelheid s ANWE Nsdatasource Probit/sR
Chance on cancellation zorgeloos d failure totransp failure to transp failure to transp
basisproces I 2w % %
betrouwbaarhei s sneeuwval NSrapport GVB en Connexion
Possible alternatives zorgeloos d Avail. routes Avail. routes Avail. routes
o 3 § alternatief s ANWB NSdatasource GVB en Connexion
g 2 Real time information on alternatives _zorgeloos | d  Scherm +presinf Scherm +pres inf Scherm +pres inf
o vangnet 1 Yes/No% Yes/No% Yes/No%
informatie s RWS Allart/Ns Allart/sR
Delay onsite reaching zorgeloos d  Delayt.RW+CRT  Delaytimetunnel Delayt. RW+CRT
vasisproces 8 2 u % &min % &min %&min
snelheld s TO & thd NS measurem. TO& thd
Delay onsite parking zorgeloos d  Delaytime park NA NA
3 vasisoroces 83 u % & min
snelheid s SPL parking
Chance on onsite misdirection zorgeloos d Extra circle NA NA
basisproces | 1w %
vindbaarheid s verk telling/tbd
Baggage storage zorgeloos d  compar.index compan compar. index
(flying personell) basisproces . u piec/psser piec/pssgr piec/psser
comfort & faciit s NS/percep. GVB en Connexion
safety travel zorgeloos d tot. accid. route tot. accid. route
veiligheid s RWS NS GVB en Connexion
Motional comfort zorgeloos d 100 index vs car index vs car
vasisproces [ 2 u total accel total accel.
& comfort & faciitd s NS Allart
© Physical comfort zorgeloos d
vasisproces 2 u %UG %UG %UG
comfort & faciitd s lit thd Stemet onderzoek
Cleanliness zorgeloos d NA clean percep. clean percep.
basisproces 83 u
hygiene s thd Sternet onderzoek
Driver friendliness gasturii d NA friendly percep. friendly percep.
= gnsmeersthnpl 2w %UG %UG
2 N Mantger.instell s thd Sternet onderzoek
E i Information on mode gastheerschap) d NA travelinfoaccess travelinfo access
< S voorsnelhaarhewl 1
© inz. doorloopti| s thd Sternet onderzoek
safety SPL access road zorgeloos d total accidents total accidents total accidents
(var) basisproces 3 u
vellgheid s Duursma NS accidents Duursma
Directions to terminal zorgeloos | d findbility depart. findbility SPL
0passengers basisproces | 1 u %UG
vindbaarheid s kwal.monitor kwal. monitor
Directions to mode zorgeloos d findabil.natransp. findbilityNSO/D _findabil. natransp.
8 Dpassengers basisproces | 1 u % UG % UG % UG
vindbasrheid s kwal. monitor kwal. monitor kwal. monitor
Service from SPLstaff gasturiy d  impres. &finesTO NA NA
gﬂs\heersd\npla U %UG/#fines
Wantger. inst s iC)
Onsite waiting comfort zorgeloos d NA Percep qual Percep qual
basisproces . u %UG %UG
comfort & faciit s thd thd
Service Frequency zorgeloos d NA #train conn. 0/D #bus conn/hr
voorspelbaarhel u %UG
E m s kwal. monitor GVB en Connexion
H . Occupancy zorgeloos I d NA percentenge full  percentenge full
g & voorspelbaarhei u %/ride %/ride
< s NS GVB en Connexion
H Hours of operation zorgeloos d NA match hrs-flow match hrs-flow
vﬂﬂrsnzlhiirhe\. u % match % match
» s thd thd
TOTAL PERCEIVED GROUND ACCESSIBILITY SCORE PER MODE SOM(FACTORS * INFLUENCE(SOM (SUBFACTORS* SUBINFLUENCE))))
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G. SURVEY ON DATA AVAILABILITY

In this annex the full result of the Survey on the current use and availability of data is presented (in Dutch). All participants (employees of T&T) were
asked to name all currently used data sources and provide additional information on: Informative value, source, creator, owner, format, frequency, use

and value. The result are listed below. The name and function of the responder is mentioned.

Product Manager Public Transportation (Allart Lensvelt)

TABLE 19-7: DATA AVAILABILITY PUBLIC TRANSPORTATION

Allart Lensvelt
Productmanager OV

NAAM (?) (INFORMATIEVE) INHOUD (?) BRON (?) OPSTELLER (?) EIGENAAR (?) [FORMAAT (?). FREQ. (?) GEBRUIK (?) WAARDE (?)
geeft infromatie over het w oon-w erkverkeer van hriftelike
_ ] telijke ) )
Mobiliteitsonder |de SPL medew erkers. Dit geeft voor mijinputals {5 Adviesbureau SOAB ) ) ) regelmatig (ca. 1 keer per
BRON (1): z0ek Produktmanager OV tby nut en noodzaak van het |enduete onder te Breda Schiphol papier 1 keer per 2 jaar ¢ ?niland) P 10
OV bussysteemm.n. het Schiuphol Sternet medew erkers
geeft infromatie over de klantperceptie (reizigers/ | Schiiteljke faceto i RIDBANark or/
. Kwaliteitsmonito |Passagiers) mbt uitvoering van een aantal OV face enquete van & h e Schinhol pf\pler isch 6 ) regelmatig (ca. 1 keer per
BRON (2): r gerelateerde diensten zoals punctualiteit treinen, |"eiZigers/ Research & Cchipho electronische X per jaar maand) 10
functionaliteit betaalautomaten etc, etc. passagiers/ Intelligence database
~hinhal haznekers
Kwaliteitsperce Dit onderzoek geeft informatie op de vraag hoe de ¢ ¢ fd. RIDBA/Mark
i i t 5 t
BRON (3): tie SChiF:) hol P kl_antf gebruﬂ_(er de kw aliteit van Qe r?\angeboden g?e(;i)erlf: nemet ;esearch & re Schiphol/ Stadsregio |papier/ database 2x per jaar regelmatig (ca. 1 keer per 10
o dienstverlening ervaart. In combinatie van N ntel A'dam Blectronisch ? maand)
Sternet kw antitatieve onderzoek door Probit heb je passagiers nteligence
Rapportage OV ! Dit onderzoek geeft kw antitatieve informatie over |metingen o/ B
A - - ) ) ! ) ) papier/ Electr. )
. Monitoring  {de kwaliteit van uitvboering van het Schiphol uitgevoerd door | Adviesbureau Probit, o ) regelmatig (ca. 1 keer per
BRON (4): Schiphol Sternet omtrent zaken als Punctualiteit, interval, | medew erkers van |te Apeldoorn Stadsregio A'dam D:tat:a:e (Excel 4 X per jaar maand) 10
Stemet reinheid bussen, bezettingsgraad, gedrag het bureau Probit sheef)?.
Eigen w aarneming: w ekenlijks rijdt ik met de trein
. Eigen van en naar Schiphol , w ekelijks maak ik meerdere | o A A dagelijks/ continu (w erk constant met
BRON (5) waarneming ritten met het Sternet en begeef ik mij op de eigen zintuigen ikzelf ikzelf nv.t w ekenlijks deze data/informatie) 10
perrons, door Plaza en het Jan Dellaertplein om mij
Door het zelfstandig afhandelen van de klachten
Klachtenafhand jover het OV kriig je een goed inzicht van de zaken |schrifteljke ) ) ; regelmatig (ca. 1 keer per
: kzelf kzelf AAY delijk
BRON (6): eling Klachten ree ree nv maandelye maand) 8
Regulier overleg | Periodiek vinden gesprekken plaats met de
. met accountmanager van de vervoerders, dus: NS, uitspraken van . . . regelmatig (ca. 1 keer per
BRON (7) producenten/ Connexxion, GVB maar ook de Stadsregio experts nv.t ikzelf papier 4 X per jaar maand) 9
venoerders :An‘sterdam en“ProARall. Tiidens dezelgesprekken




Sr. Advisor Accessibility Projects (Bibian van Dorst)
TABLE 19-8: DATA AVAILABILITY ACCESSIBILITY PROJECTS

Bibian van Dorst

il

—--lgfiﬁﬂ W-H},, ! N

Sr Adviseur
Diverse inhoud: van klantperceptie over tes/ut
luchthaven in geheel tot openbaar vervoer. Ook enquetes/uligevoer
| rapportages eti dg " P d onderzoek onder | Marktonderzoek Hans Martens PDF of pow erpoint ad hoc soms (ca. 1 keer per 8
| marktonderzoek | Marketing onderzoexen. ) kw artaal)
i passagiers
""""""""""" / Capaciteits informatie en voorspellingen specifieke inf tie it
i verkeersstromen. Is eigenlijk geen informatiebron ;©-& nformatie u ;
i DaSh??:lg: i want we voeden zelf genmi analyse Sjoerd de ADI Joyce Groot Dashboard eens per jaar regelmt'%g;: d§ keer per 8
Lange
""""""""""""" Diverse onderzoeken over verkeer en vervoer op
en rond Schiphol N . . ! .
Internet OV partijen OV Partijen OV partijen Divers ad hoc zelden (ca. 1 keer per jaar) 6
-------------- SOAB mobiliteitsonderzoek Schiphol: informatie over .
‘ SN reisgedrag Schipholw erker Enquetes/uitgevoer ) i o regelmatig (ca. 1 keer per
| mobiliteitsonder d onderzoek onder { SOAB Schiphol Papieren rapport tw ee jaarlijks p 8
zoek schipholw erkers maand)
. Schiphol Strategie, Klimaatplan, Duurzame mobiliteit
Strategische P 9 P )
rapporten rp:;?rlj)rrfl?ntranet AD/ADI Schiphol Papieren rapport ad hoc vaak (ca. 1 keer per w eek)
Schiphol

Manager Roads & Road conditions (Henk Duursma)
TABLE 19-9: DATA AVAILABILITY ACCESSIBILITY ROADS & ROAD CONDITIONS

Henk D
Werkencodrdinator

G
A

.'Hi"!‘[!l

aantal voertuigen die een bepaald punt passeren.
Verkeerstellinge technisch TEC traffic systems |k ascii als ik het wil 8
n vast
1 x per kw artaal uitgevoerd op de hele luchthaven
perl(?dleke technisch Witteveen & Bos ik xls 4xpj 8
tellingen
1 x per maand
Verkeelzes:ngeval ols Kmar Kmar s 12 pj. soms If‘j:vae;r::.al:lz)er per 8
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Traffic Data Analist (Sjoerd de Lange)

TABLE 19-10:DATA AVAILABILITY DATA ANALIST

Sjoerd de Lange
Traffic data analist

Schiphol

Amsterdam Airport

NAAM (?) (INFORMATIEVE) INHOUD (?) BRON (?) OPSTELLER (?) EIGENAAR (?) FORMAAT (?) FREQ. (?) GEBRUIK (?) : WAARDE (?)
. Informatie mbt het reisgedrag van luchtreizigers
Continue . . )
BRON (1): d e Schiphol. Daarnaast komt er informatie over {gron: ESPRI diver lega: ronderzoek data-bast w aar 4 ver aar zeer vaak (meerder keren 10
(2): | 0?“ erzoe kenmerken van de reizigers zoals reismotief, bestanden. verse collegas marktonderzoe inzage in bestaat per jaa per w eek)
uchtreizigers nationaliteit, vertrekhal w aar w ordt ingecheckt enz
Informatie mbt het reisgedrag van w erknmers in
ilitei het w oon-w erkverkeer . - i i
BRON (2): Mobiliteisonderz Bron: ESPRI diverse collega's T&T (Yaqw ege de _data bgst w aar 1 per 2 jaar dageliks (min. 1 keer per 10
oek werknemers bestanden. financiering) inzage in bestaat dag)
Informatie mbt het aantal arbeidsplaatsen op Bron:op maat K26l &
i Schiphol en informatie w aar de w erknemers gemaakte ze iale uitdraai i
BRON (3): Redgloplarll w oonachtig zijn uitdraaien op Marktonderzoek Ii.;év::‘;vni?:r :?:]) Szzi(;lzliizitiraaual op 1* per jaar regelma“?n(azan‘ d; keer per 9
onaerzoel gebiedniveau door |(Ronald Wolfers). 1o
MO
Verkeerstellinge | Verkeersintensiteiten op diverse telpunten op het B
luchthaventerrein ron: i -
BRON (4): n op het verkeerstellingen  {WIBO en Henk D. T&T (YarTW ege de bestand in hard 4* per jaar vaak (ca. 1 keer per w eek) 10
luchthaven van WIBO financiering) copy
terrrein
. Verkeertellingen op het Rijksw egennet
Verkeersteling gen op ! 9 Bron: telsyst data-bast (ca 1k
. ron: telsysteem ata-bast w aar W soms (ca. 1 keer per
BRON (5) Riik Vatn taat van RWS RWS RWs inzage in bestaat 3 per jaar kw artaal) 6
ljKswaterstaal
Toedelingsprogr | Rekenmodel dat gevuld moet w orden met data it Bronnen: B
amma diverste bronnen luchthavenstatistiek ) )
BRON (6): K landziidi en, T&T T&T Excel-bestand 1 8 per jaar zelden (ca. 1 keer per jaar) 10
O_Sten andzijdig w erkgelegenheidso
e infrastructuur nderzneken_data
Opgesteld rekenmodel dat het aanbod aan B del
. . " ron: model
Voorrijwegevalu ' voetuigen voor de vertrekhallen berekend en bij . . . soms (ca. 1 keer per
BRON (7): Jatieg een gegeven afhandelingstid de filelengte Voorrijw egevaluati | T&T T&T Excel-bestand 3* per jaar lgwartaal) P 9
vaststett. Dit model w ordt gebruikt voor het ACPen |€ 09
Rekenmodel dat de groei per w oongebied van B h y
i Schipholw ekers vaststelt ron: het reken
BRON (8); W_oonlocatle model Woonlocatie | T&T T&T Excel-bestand 2 8 per jaar soms (ca. 1 keer per 8
Schipholwerkers Schipholw erkersv kw artaal)
Rekenmodellen | Diverse rekenmodellen w elke de uitstoot aan CO2
. voor de berekenen op relatie niveau voor reizigers en Bron: diverse zeer regelmatig in | dageliks (min. 1 keer per
BRON (9) berkening van w erknemers. Dit model rekent met diverse rekenmodellen T&T T&tT Excel-bestand gebruik dag) 10
CO2 uitstoot variabelen en (nieuw e) vormen van reizen van en
Verk del Rekenmodel dat de verkeersbelasting voor w egen I e
) erkeersmoae op het luchhaventerrein berekend in relatie tot het | gron: model van Bureau Goudappel in GerTeenten in de . . .
BRON (10):: GoudappelCoffe !yarkeer in de omgeving Goudappel Deventer regio en deels ook  |Geen idee 18 per jaar zelden (ca. 1 keer per jaar) 10
nt Schiphol




Manager Taxi Transportation (Ferry Jongkind)

Ferry Jongkind
productmanager venoer

TABLE 19-11: DATA AVAILABILITY TAXIS

Schiphol

Amsterdam Airport

.
NAAM (?) ° (INFORMATIEVE) INHOUD (?) ~ BRON (?) OPSTELLER (?) EIGENAAR (?) FORMAAT (?) FREQ.(?) = GEBRUIK (?) : WAARDE (?)
Taxi regulatie {Het aantal gereden taxiritten vanaf de standplaats. Een keer per maand De maandeljkse /Eens per maand de |
; iat i (de eerste van de rapporten in excel. levande !
) systeem Het aantal en soort (fouttransacties. niet in de ne : | zeer vaak (meerder keren
BRON (1): (TRS)Rapportag | maandelikse rapportages) Het aantal bew egingen TRS maand) worden de  |A/PSIOPS/TT De dageliks info uit meand.De | per week) 9
over de A-baan door andere groepen zoals passages van alle TRS kan niet rapportages en de |
es maldnnsten van_da Ejeydj(\r_tp_gfﬂ overine. infa hinnen |
De kw aliteit van het taxiproduct maar dan gemeten n dfaPPOFt |
vanaf het instappen van de klant. Hardcopy. i !
BRON (2): Mystery Guest pp Onderzoek Ecorys AJOPSIPSITT Gegevens Laatste concessie | soms (ca. 1 keer per 8
onderzoek ) 2 X per jaar kw artaal)
invoersheet en de
roncentrannnartan
Dagrapportages | Geleverde kw aliteit van het taxiproduct en gedrag
van de chauffeurs voor de klant instapt en tijdens het !\ aarnemingen Stichting Taxi ' . dageliks (min. 1 keer per
. i TSAP PDF onl Dageliks
BRON (3) ordinatoren | nstapproces. coordinator TSAP Controle (STC) omine 9el dag) 8
TSAP
Gedrag chauffeur en overallkw aliteit geleverde i
taxiproduct. ! i
BRON (4): Klachten . Klager Klager ledcopy en/of continu regelmatlgr;rg;an.d:; keer per 8
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MATCHING NEED & AVAILABILITY

TABLE 19-12: MATCH BETWEEN NEED AND AVAILABILITY OF DATA(SOURCES)

Passenger

| CRITERION  TRAIN CARDROP/PICK  CAR PARKED TAXI BUS

compar. index compar. index compar. index compar. index compar. index

Price per trip euro/total trip  euro/total trip  euro/total trip  euro/total trip euro/total trip
transporter avg n'rdf‘e/km avg price/km transporter transporter
. NA access price (fut)  price short/long
Parking costs euro/mi euro/hour

PL parking
Actual time to
randweg
Waitingtime on
transfers/stops/file

Travel efficiency

Amount of transfers

Transfer distance w.
suitcases

Number of stops

Ratio unproductive
waiting time
Actual time to
courts
Walking distance on
site
Waiting time
Ratio unproductive
waiting time
Timeliness
% UG
Probit
Ave delav

Chance on delay

Average delay time
Chance on failure ? transp failure ;2 transp

cancellation

Possible alternatives

Real time
information on
Delay onsite

reaching
NA NA NA
Delay onsite parking

Chance on onsite NA NA NA

misdirection
compar. index compar. index compar. index compar. index compar. index
Baggage storage piec/pssgr piec/pssgr piec/pssgr piec/pssgr piec/pssgr
NS, b 100 100 taxikwal GVB en Connexion

Safety travel
Motional comfort
Cleanliness

Driver friendliness

Information on
mode times/costs
Safety SPL access

Schiphol Worker

CAR PARKED TRAIN

compar. index compar. index . index

euro/total trip  euro/total trip  euro/total trip
rice/km transporter transporter

price per dav
euro/hour
mob. Onderzoek

Avg time to cnnct

Timeliness
% UG
Probit

Ave delav

Probit/SR
failure % transp

compar. index
piec/pssar
100

total accidents total accidents  total accidents
id /death # id 7d. " id, 1A,

total accidents total accidents
P e e e e

eatl
road a

Directions to
terminal
Directions to mode

i . SPL impres. & fines TOimpres. & fines TO  conflicts TS&P
Service perc. S %UG/#fines  %UG/#fines  fconflicts
staff TO TO TS&P
Onsite waiting NA NA

comfort

NA NA Avail. taxis #bus conn/hr

TRS GVB en Connexion
NA

Service Frequency

NA NA
Occupancy

NA NA
Hours of operation

DATA NOT AVAILABLE LAGGING DATA AVAILABLE

Duursma NS ac'sigenrs Duursma
% UG

impres. & fines TO
% UG / #fines
T0

NA

NA #bus conn/hr
GVB en Connexion

NA

NA

LEADING DATA AVAILABLE



I. SCREENSHOTS EXISTING BI SYSTEMS SCHIPHOL
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FIGURE 19-15: SCREENSHOT DASHBOARD CLIQVIEW

ORACLE OBIEE
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