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Executive Summary

The efficient management of the airport apron, the very heart of ground
operations, represents one of the most significant yet often underutilized
opportunities to enhance an airport's profitability, capacity, and sustainability.
While many airports operate their aprons under traditional Air Traffic Control
(ATC) oversight or basic coordination systems, these models face increasing
limitations in today's complex and high-volume traffic environments. This White
Paper demonstrates how the implementation of a comprehensive Apron
Management Service (AMS), operated through a dedicated Apron Management
Unit (AMU), is not merely an operational upgrade but a strategic investment with
an exceptionally rapid return for the airport operator.

Through a detailed analysis based on industry data and case studies, tangible
benefits are quantified. These include multi-million dollar savings for airlines
through reduced delays and fuel consumption (ranging from $9.7M to $11.9M
annually for an airport with 100,000 movements, depending on taxiing practices);
a significant reduction in CO, emissions (between 14,000 and 24,000 tonnes
annually); and an increase in hourly apron capacity of up to 10% without the need
for costly infrastructure expansions.

The Return on Investment (ROI) analysis, even with a realistic CAPEX estimated at
$4.5 million for a robust system, reveals a payback period of less than two
months for the airport, once full operational benefits are achieved. This
document not only explores the "what" and "why" of AMS but also lays the
groundwork for understanding how to approach its implementation effectively,
considering the inherent challenges, the necessary ramp-up period, and the
value of expert guidance in maximizing these impressive results.

Introduction: Unlocking the Hidden Potential of the
Airport Apron

For two decades, | have been immersed in the dynamic world of airport
operations at Madrid Barajas Airport (MAD). My journey has spanned seven years
in various airport operations roles and, crucially, the last thirteen years as an
integral part of its Apron Management Service (AMS). | was privileged to be
among the first 24 Apron Management Service Officers (AMSOs) when the
service commenced on November 24, 2011, completing my On-the-Job Training
(OJT) on December 12, 2011. This frontline experience has given me a unique,
ground-level perspective on the immense, often untapped, potential for
optimization within the airport apron.



This critical space, where precision and synchronization are paramount, can
either be a source of costly inefficiencies or a driver of profitability and enhanced
capacity. But what if transforming the management of this vital area, through the
strategic implementation of a dedicated AMS, could yield returns on investment
measured not in years, but in mere months, following an initial period of
operationalization? And what if this same transformation not only streamlines
operations and cuts costs but also significantly contributes to your airport's
sustainability goals?

This White Paper delves into the analysis of this proposition. It is not a theoretical
exercise but a pragmatic evaluation of the quantifiable benefits a comprehensive
AMS can deliver once fully effective. We will explore how proactive, specialized
apron management, moving beyond traditional models, directly translates into
superior performance for the airport, airlines, and the environment. My aim is to
share a perspective forged from years of hands-on experience and rigorous
analysis, demonstrating why AMS is no longer just an option, but a strategic
imperative for forward-looking airports, a view increasingly reflected in regional
air navigation planning initiatives such as those being advanced by ICAQ's
GREPECAS.

Defining Apron Management Service (AMS)

According to ICAO Annex 14, the Apron Management Service (AMS) is a service
that regulates the activities and movement of aircraft and vehicles on the apron,
preventing collisions and coordinating with the aerodrome control tower to ensure
a safe and expeditious flow of traffic.

Apron Management
Service (AMS)
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Depending on the airport's needs, the AMS can be provided in two types:

e Coordinated management: Air Traffic Control (ATC) manages aircraft,
while the airport oversees vehicles and activities on the apron.

e Full apron control: The Apron Management Unit (AMU) manages both
aircraft and vehicle movements, coordinating start-up and taxi clearances
with the tower.

And there are three main ways to provide AMS:

e Marshalling service: Guiding aircraft visually when automated systems
are unavailable.

e Leader van service: Escorting aircraft safely across complex apron
layouts.

e Full traffic management: Using a dedicated Apron Management Unit
(AMU) that coordinates aircraft and vehicles via a designated radio
frequency, issuing instructions and ensuring operational safety.

Contractual and provisioning framework

Beyond the operational models, the contractual and provisioning framework for
establishing an AMS is a critical strategic decision for the Airport Operator (AO).
Several approaches exist:

e In-House Provision by the Airport Operator:

o The AO can choose to develop, implement, and operate the AMS
entirely with its own resources and personnel. In this model, the AO
assumes full responsibility for both the initial Capital Expenditure
(CAPEX) - covering infrastructure, technology, and initial training -
and the ongoing Operational Expenditure (OPEX) associated with
staffing and maintaining the service. This offers maximum control
but requires significant internal expertise and financial commitment.

e Outsourcing to a Third-Party Service Provider:

o Alternatively, the AO may contract an external entity, such as an
established Air Navigation Service Provider (ANSP) or a specialized
private company, to deliver the AMS. This is often managed through
a public tender or, in specific circumstances, direct contracting.
Outsourcing presents several models for cost and responsibility
allocation:

= Full Turnkey Project (Third-party invests in CAPEX &
OPEX): The service provider undertakes the entire
investment, including all necessary CAPEX and ongoing
OPEX. The AO typically pays a service fee, often under a



long-term contract (e.g., 5-10 years) designed to allow the
provider to amortize their investment and ensure service
continuity. This model minimizes the AO's upfront capital
outlay and can leverage specialized external expertise.

Such outsourced service contracts, particularly for major
hubs, are often established for multi-year periods (e.g., 4-5
years plus extension options) to ensure service stability,
allow providers to manage resources effectively, and justify
the extensive bidding and transition efforts.

= Shared Investment Models: Responsibilities for CAPEX can
be divided. For instance, the AO might provide core
infrastructure (e.g., control room facilities, basic surveillance
systems), while the service provider invests in specialized
AMS technology, personnel recruitment, training, and covers
the OPEX.

= Management/Operational Contract (AO invests in CAPEX,
Third-party covers OPEX): The AO funds and owns all
infrastructure and technological assets, while the external
provider is contracted to staff, manage, and operate the
service, covering the direct operational costs.

It's also common in such outsourced agreements for the core apron management
service itself to be non-subcontractable by the primary contracted provider,
ensuring direct accountability and quality control by the selected specialist entity.

The choice of provisioning model depends on the AO's financial capacity, risk
appetite, availability of in-house expertise, local regulatory environment, and
long-term strategic objectives for apron management. Each model has distinct
implications for investment, control, and operational flexibility. For example, the El
Dorado International Airport project in Bogota considered a "turnkey" public
tender for a six-year contract (12 months implementation, five years of service
provision) to balance the interests of the Civil Aviation Authority and attract a
sufficient number of qualified bidders.

When Does a Dedicated AMS Become a Necessity?

While the benefits of an Apron Management Service can be realized at various
scales, the question of when a dedicated, full-time AMS operated by an Apron
Management Unit (AMU) becomes a necessity or a high-value strategic
investment is critical for airport operators. Formal regulatory thresholds vary; for
instance, Spanish regulation mandates an AMS for airports exceeding 250,000
annual movements.



However, from an operational and efficiency standpoint, the need often arises
sooner. Based on extensive frontline experience, airports with annual traffic
volumes in the range of 100,000 to 150,000 movements should seriously
consider implementing a dedicated AMS, particularly when factoring in:

e Aircraft Mix: A higher proportion of wide-body aircraft or a diverse mix of
aircraft categories increases complexity in stand allocation, ground
handling coordination, and turnaround times, demanding more
sophisticated management.

e Apron Layout and Complexity: Intricate apron layouts, a high number of
parking stands, multiple internal taxi-lanes, frequent GSE (Ground Support
Equipment) crossings, and shared apron areas can quickly lead to
inefficiencies and safety concerns without dedicated oversight.

e Dynamic Capacity and Peak Demand Management: Airport capacity is
not static. Runway capacity might allow for, say, 60 movements per hour,
but this doesn't always translate to a symmetrical 30 arrivals/30
departures. An AMS is crucial for managing dynamic peaks, such as
scenarios with 50 departures and 10 arrivals (or vice-versa) within an hour,
or for deploying additional operational positions during high-demand
periods (e.g., at Madrid-Barajas, a second AMS operational position is
typically opened when traffic forecasts indicate 17 departures, 20 arrivals,
or 30 total movements within the next 60 minutes).

e Proactive vs. Reactive Management: A dedicated AMS allows for
proactive traffic sequencing, conflict prediction, and resource allocation,
preventing bottlenecks before they escalate, rather than merely reacting to
existing congestion.

The precise threshold for an airport will depend on a detailed analysis of these
factors. Methodologies for assessing apron capacity, the required AMS
management capacity, and optimal staffing levels, such as the APCAP
methodology | am developing (a summary of which is anticipated for inclusion in
the upcoming AMS Guidebook), can provide a data-driven approach to this
critical decision-making process. Waiting until congestion and delays become
chronic often means lost revenue and a more challenging implementation.

The Benefits of a Comprehensive AMS

Most airports today still operate apron areas under ATC control, or with more
basic forms of apron coordination. While these models serve a purpose, they
often come with critical limitations in complex and busy environments. An
efficient Apron Management Service (AMS), particularly when provided as Full
Traffic Management through a dedicated Apron Management Unit (AMU), offers
a wide range of benefits by actively managing and sequencing all aircraft
movements on the apron. These benefits, detailed below, highlight the
advantages of such a comprehensive approach:



1. Reduced OPEX

Apron Management Service Officers (AMSOs), who typically staff a
dedicated AMU, generally have lower training, licensing, and salary costs
than Air Traffic Controllers (ATCOs).

Enables efficient use of human resources, aligning expertise with the
specific task complexity of apron management.

Frees up ATC resources for higher-priority tasks in the maneuvering area,
as the AMU handles the intricacies of the apron.

2. Higher Efficiency

AMS procedures, especially under a Full Traffic Management model, are tailored
to the dynamic apron environment, unlike ATC procedures designed primarily for
the maneuvering area. This specialized focus allows for:

Facilitation of simultaneous or near-simultaneous pushbacks from
adjacent stands—something traditional ATC procedures often restrict due
to broader airspace considerations.

More flexible and optimized ground movement strategies specific to apron
layouts and traffic density.

Proactive service coordination by the AMU with Ground Handling Agents
(GHASs), airlines, and duty managers, leading to smoother sequences.

Result: Reduced taxi times and fewer conflicts.

3. Airline Savings

Every minute of delay avoided has a significant financial impact.

Cost per minute of delay (IATA average):
o Category C (A320, B737, E190): ~$100/min
o Category E (A330, B777, A350): ~$300/min

Fuel savings from reduced taxi times are significant, varying by
operational procedures (Single Engine Taxi vs. Dual Engine Taxi).

At a Jet A1 price of $0.70/kg, efficient apron management can lead to millions of
dollars in fuel savings annually, as detailed below under two common taxi
operation scenarios.

Let's see the numbers in perspective:

Assumptions for the Calculation

Annual movements: 100,000

o Departures: 50,000



o Arrivals: 50,000
e Fleet mix:
o Category C: 70% (35,000 departures / 35,000 arrivals)
o Category E: 30% (15,000 departures / 15,000 arrivals)
e Average taxi time (baseline):
o Taxi-out (departures): 15 minutes
o Taxi-in (arrivals): 9 minutes
e Taxitime reduction with AMS: 40'% for both arrivals and departures.
« Average Jet A1 fuel price: $0.70 per kg
e CO, emission factor: 3.16 kg CO, per kg of fuel
e Average Jet Al fuel consumption during taxi:

o Scenario 1: Single Engine Taxi Procedure (SETP) assumed where
applicable

= Category C: 7 kg/min
= Category E: 15 kg/min
o Scenario 2: Dual Engine Taxi (DET) assumed
= Category C: 12 kg/min
= Category E: 25 kg/min

e |ATA estimated cost of delay per minute (Code 89 - ATC delay, e.qg.,
pushback clearance):

o Category C: $100/min
o Category E: $300/min
e Average delay duration (IATA — Code 89: Pushback Delay): 4 minutes.

o Delay saved per affected departure: Based on the RVA report's 41%
improvement in early pushbacks, the delay saved is 4 minutes x 41%
= 1.64 minutes.

e Proportion of affected departures (experiencing pushback delay):
assumed 50% for estimation purposes.

' According to the 2023 report by Robinson Aviation (RVA) on the introduction of AMS at "Terminal C" of
Orlando International Airport (USA), arrivals spent about 50% less time taxiing through the non-movement area,
and early pushbacks for on-time or early departures improved by 41%. For this analysis, a conservative
blended taxi time reduction of 40% for both arrivals and departures is assumed. based on these findings and
considering potential variations.



3.1. Fuel Savings from Taxi Time Reduction

3.1.A. Scenario: Single Engine Taxi Procedure (SETP)

Category Movements

CatC-
Departures
CatC-
Arrivals
CatE -
Departures
CatE -
Arrivals
TOTAL
(SETP)

Fuel
Saved/
Flight
((6))

Total Fuel
Saved
(X))

Time Fuel
Saved/ Consumption
Flight Rate (SETP)

Taxi Time Reduction
(Baseline) (40%)

35,000 15 min 6 min 6 min 7 kg/min 42 1,470,000
35,000 9 min 3.6 min 3.6 min 7 kg/min 25.2 882,000
15,000 15 min 6 min 6 min 15 kg/min 90 1,350,000
15,000 9 min 3.6 min 3.6 min 15 kg/min 54 810,000
100,000 — — — — — 4,512,000

3.1.B. Scenario: Dual Engine Taxi (DET)

Category Movements

CatC-
Departures
CatC-
Arrivals
CatE -
Departures

CatE -
Arriv

Time Fuel el
Taxi Time Reduction Saved/ Total Fuel

. o Saved/ Consumption .
(Baseline) (40%) Flight Rate (DET) F(Ill(ggr;t Saved (kg)

35,000 15 min 6 min 6 min 12 kg/min 72 2,520,000
35,000 9 min 3.6min 3.6 min 12 kg/min 43.2 1,512,000
15,000 15 min 6 min 6 min 25 kg/min 150 2,250,000
15,000 9 min 3.6 min 3.6 min 25 kg/min 90 1,350,000
100,000 — — — — — 7,632,000

3.2. Delay Reduction (Code 89 — Pushback Delays)
(This saving is independent of taxi fuel consumption scenario)

Delay

Cost Savings

($0.70/kg)

$1,029,000
$617,400
$945,000
$567,000

$3,158,400

Cost Savings
($0.70/kg)

$1,764,000
$1,058,400

$1,575,000

$945,000

$5,342,400

Affected . . Savings/Affected Total
Category Departures (50%) Sav?r%rlj;lght Cost/Min Flight Savings
35,000 17,500 1.64 $100 $164 $2,870,000
15,000 7,500 1.64 $300 $492 $3,690,000
50,000 25,000 — — — $6,560,000

3.3. CO, Emissions Reduction

3.3.A. Scenario: Single Engine Taxi Procedure (SETP)

Total Fuel Saved (SETP): 4,512,000 kg

CO, Saved (Cat C - SETP): (1,470,000 kg + 882,000 kg) x 3.16 =
2,352,000 kg x 3.16 = 7,432,320 kg = 7,432t

CO, Saved (Cat E - SETP): (1,350,000 kg + 810,000 kg) x 3.16 = 2,160,000
kg x 3.16 = 6,825,600 kg = 6,826 t

TOTAL CO, Saved (SETP): 14,257,920 kg = ~14,258 tonnes



3.3.B. Scenario: Dual Engine Taxi (DET)
Total Fuel Saved (DET): 7,632,000 kg

CO, Saved (Cat C - DET): (2,520,000 kg + 1,512,000 kg) x 3.16 =
4,032,000 kg x 3.16 =12,741120 kg = 12,741t

CO, Saved (Cat E - DET): (2,250,000 kg + 1,350,000 kg) x 3.16 =
3,600,000 kg x 3.16 = 11,376,000 kg = 11,376 t

TOTAL CO, Saved (DET): 24,117,120 kg = ~24,117 tonnes

Tonnes of CO:z Saved
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3.4. Summary of Annual Savings (All figures in USD)

3.4.A. Scenario: Single Engine Taxi Procedure (SETP)

Impact Category (SETP) Value
Fuel Savings $3,158,400/year
Delay Reduction $6,560,000/year

Total Economic Impact $9,718,400/year

CO, Emissions Saved ~14,258 tonnes/year

3.4.B. Scenario: Dual Engine Taxi (DET)

Impact Category (DET) Value

Fuel Savings $5,342,400/year
Delay Reduction $6,560,000/year
Total Economic Impact $11,902,400/year

CO, Emissions Saved ~24117 tonnes/year

4. Operational Capacity Gains

One compelling advantage of AMS is increased airside operational capacity
without infrastructural changes. Using the time savings derived above:

Assumptions:
e Fleet Mix: 70% Category C, 30% Category E
e Turnaround Duration: 45 min for Category C; 90 min for Category E

e Base hourly capacity (for context): ~11 movements/hour (derived from
100,000 annual movements / 365 days / 24 hours, rounded)

Total Annual Time Saved (Taxi Time Reduction + Code 89 Delay Reduction):
e Category C: 364,700 minutes/year
e Category E: 156,300 minutes/year
Daily Operational Hour Savings:
e Category C
364,700 min/year + 365 days/year + 60 min/hour = ~16.65 hours/day
e Category E
156,300 min/year + 365 days/year + 60 min/hour = ~7.14 hours/day



Additional Aircraft Turnarounds Possible within the Same Operational Window:
e Category C
16.65 hours/day x 60 min/hour + 45 min/turnaround = ~22 extra movements/day
e Category E

714 hours/day x 60 min/hour + 90 min/turnaround = ~5 extra movements/day

N

Total: ~27 additional mov/day +10,2%

Hourly Capacity
Increase
(No New Infrastructure)

When redistributed over a 24-hour operation, this corresponds to
approximately +1.125 movements/hour (27 movements / 24 hours). This
represents a ~10.2% increase in hourly capacity (1125 / 11 base movements per
hour) — a significant return in throughput enabled solely through procedural and
operational efficiency.

5. Impact on SLA Compliance, Operational Efficiency, and
Sustainability

5.1 Service Level Agreements (SLA) and Stakeholder Coordination
AMS implementation directly impacts SLA compliance:

e Improved On-Time Performance (OTP): Improved On-Time Performance
(OTP): Enhances schedule reliability for airlines. These improvements are
often contractually underpinned by stringent Key Performance Indicators
(KPIs) and a robust performance regime, including potential penalties
for non-compliance, ensuring the service provider is accountable for
delivering the expected efficiencies and service quality.

e Reduced Ramp Congestion: Enhanced traffic flow leads to safer, more
efficient apron operations.

5.2 Operational Efficiency Gains
AMS streamlines apron usage:

e Better Utilization of Apron Infrastructure: Stands and taxi lanes are freed
earlier.

e Reduction of Intra-apron Conflicts: Defined AMS procedures mitigate
delays.

M



5.3 Sustainability and Environmental Benefits
AMS contributes to a greener airport:

e Lower Fuel Consumption: As detailed in Section 3, taxi time reductions
generate total fuel savings ranging from approximately 4,512 tonnes
(SETP scenario) to 7,632 tonnes (DET scenario) of Jet A1 per 100,000
movements.

e CO, Emissions Reduction: These fuel savings result in ~14,258 tonnes
(SETP scenario) to ~24,117 tonnes (DET scenario) of avoided CO,
emissions annually, supporting sustainability goals.

e Noise and Air Quality Improvements: Shorter engine-on time reduces
local emissions and noise.

6. ROI for Airport Operators (All figures in USD)

Assessing the Return on Investment (ROI) for implementing AMS involves
considering both the broad economic value generated and the direct financial
returns to the airport operator. The following ROI calculations are based on

the annualized benefits once the AMS is fully operational and its efficiencies
are consistently achieved. It is important to recognize that a ramp-up period,
typically spanning 6-12 months, is usually required post-implementation to fine-
tune operations, fully train personnel, and realize the complete spectrum of these
benefits. Therefore, while the theoretical payback based on full annualization is
exceptionally rapid, the actual timeline to recoup the initial investment will
commence once these benefits begin to accrue steadily and will logically extend
beyond this theoretical calculation by at least this ramp-up duration.Monetizable
Benefits for the Airport (based on SETP scenario for CO, value)

ROI Based on Total Ecosystem Economic Value of Additional Capacity

This first analysis considers the full monetizable value of throughput

capacity per additional movement, which includes charges and benefits accruing
to various stakeholders in the aviation ecosystem (airlines, government through
taxes, service providers, and the Airport Operator). The Airport Operator (AQ) is a
primary beneficiary of this unlocked capacity. The fuel savings benefits (SETP
scenario) are also included.

Monetizable Benefits (Total Ecosystem Value - SETP Scenario for CO,)

a) Increased Capacity = Higher Revenue from Total Airport Charges
(Ecosystem Value)

Assumptions:
e AMS-driven increase:
o Conservative: +1 movement/hour

o Aggressive: +1.5 movements/hour
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e Annual increase (Conservative):
1 mov/hr X 24 hr/day X 365 days = 8,760 additional movements/year

e Annual increase (Aggressive):
1.5 mov/hr X 24 hr/day X 365 days = 13,140 additional movements/year

o Estimated total airport charges per operation (ecosystem value) of
$5,767/operation?.

Revenue (Conservative - Ecosystem Value):
8,760 movements X 5,767 /operation = 50,519,000/year (rounded)

Revenue (Aggressive - Ecosystem Value):
13,140 movements X 5,767 /operation = 75,779,000 /year (rounded)

b) Improved SLA Performance
Supports greater airline satisfaction, potential incentive bonuses, and enhanced
operational reputation.

c) CO, Emissions Reduction - Environmental Credits/Value (SETP Scenario)
e 14,258 tonnes of CO, avoided annually (SETP Scenario)

e Carbon credit market estimate: ~$86/tonne.
Environmental benefit (SETP Scenario):

14,258 tCO, X 86/tonne = 1,226,188/year3 (rounded)

AMS Operational Costs (OPEX)

« Average annual OPEX: ~$2,160,000. This figure is based on operational
experience from a major European hub (Madrid-Barajas) with a staffing
level of approximately 40 Apron Management Service Officers (AMSOs).
It includes associated costs primarily driven by salaries and social
security contributions, which typically represent the vast majority of
OPEX in such services, alongside ongoing training, software
maintenance, and other operational overheads. Actual OPEX will vary
based on local labor costs, staffing levels required by airport size and
complexity, and specific service agreements.

Capital Expenditure (CAPEX)

e Includes software, communication systems, facility adaptations,
surveillance equipment, IT hardware, integrations, and initial
training/setup.

o Estimated CAPEX: $4,500,000*

2 This figure represents an IATA-weighted average of total charges incurred by an airline per operation,
including landing, passenger, parking, and other fees. It reflects the full monetizable value of throughput
capacity, not all of which is direct revenue to the AO in all jurisdictions

3 Under a DET scenario, this environmental benefit would increase to approximately $2,074,062/year

4 This figure represents an investment for a robust, modern AMS. Actual costs can vary based on existing
airport infrastructure and specific system requirements

13



AMS Investment vs. Annual Return (Conservative SETP Scenario)
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CAPEX Net Annual Value
ROI for the Airport Operator (All figures in USD - Based on SETP Scenario for
Environmental Value)

Conservative (+1 Aggressive (+1.5
mov/hr) mov/hr)

Item

Revenue from additional capacity $50,519,000 $75,779,000

CO, Environmental value (SETP) $1,226,188 $1,226,188
Total Annual Value (SETP) $51,745,188 $77,005,188
Annual OPEX $2,160,000 $2,160,000
Net Annual Value (Pre-CAPEX Amort.) (SETP) $49,585,188 $74,845,188
$4,500,000 $4,500,000
CAPEX Payback Period (SETP)S ,(?\/g ,(?\/g
~1month < 1month

This initial ROI is exceptionally strong, demonstrating the significant overall
economic uplift from enhanced capacity.

ROI Based on Direct Aeronautical Revenue to the Airport Operator

This second analysis focuses more specifically on the estimated direct
aeronautical revenue that the Airport Operator (AO) could realize from additional
movements generated by AMS. This provides a more conservative view of the
AO's direct financial return from capacity increases, complemented by the CO,
environmental value.

Monetizable Benefits (Direct AO Revenue - SETP Scenario for CO,)
a) Increased Capacity - Higher Direct Aeronautical Revenue for the AO

e Annual additional movements (Conservative): 8,760

5 Note on Payback (SETP - Ecosystem Value): Conservative: ~1.09 months. Aggressive: ~0.72 months. These
calculations represent the theoretical payback period once annualized net benefits are fully realized.
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e Annual additional movements (Aggressive): 13,140

o Estimated direct aeronautical revenue for the AO per operation: $2,500 -
$3,000/operation®.

o Low-End Range ($2,500/0p):
= Revenue (Conservative - AO Direct Low):
8,760 mov X 2,500/0p = 21,900,000/year
= Revenue (Aggressive - AO Direct Low):
13,140 mov % 2,500/0p = 32,850,000/year
o High-End Range ($3,000/0p):
= Revenue (Conservative - AO Direct High):
8,760 mov X 3,000/0p = 26,280,000 /year
= Revenue (Aggressive - AO Direct High):
13,140 mov X 3,000/0p = 39,420,000/year
b) CO, Emissions Reduction - Environmental Credits/Value (SETP Scenario)
« (Same as above) Environmental benefit (SETP Scenario): $1,226,188/year.

ROI for the Airport Operator (Considering Direct AO Revenue - SETP Scenario)
(OPEX and CAPEX remain $2,160,000 and $4,500,000 respectively)

Using Low-End Direct AO Revenue ($2,500/0p)

Conservative (+1add. mov/hr) Aggressive (+1.5 add. mov/hr)

Revenue from additional capacity (AO

) $21,900,000 $32,850,000
Direct Low)
CO, Environmental value (SETP) $1,226,188 $1,226,188
Total Annual Value (SETP - AO Direct
G $23,126,188 $34,076,188
Annual OPEX $2,160,000 $2,160,000
Net Annual Value (Pre-CAPEX Amort.)
(SETP - AO Direct Low) $20,966,188 $31,916,188
CAPEX $4,500,000 $4,500,000

CAPEX Payback Period (SETP - AO Direct
Low)”

G\’\/g

~2.6 months

~1.7 months

8 This range is based on global averages of typical AO-specific charges like landing, parking, and passenger
service charges directly attributable to the AO, derived from industry data as per the source table provided by

the author

7 Note on Payback (SETP - AO Direct Low): Conservative: ~2.58 months. Aggressive: ~1.69 months. These
calculations represent the theoretical payback period once annualized net benefits are fully realized.
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Using High-End Direct AO Revenue ($3,000/op)

Item Conservative (+1add. mov/hr) Aggressive (+1.5 add. mov/hr)

Revenue from additional capacity (AO
Direct High) $26,280,000 $39,420,000

CO, Environmental value (SETP) $1,226,188 $1,226,188

L?gttr:l,l)Annual Value (SETP - AO Direct $27506,188 $40,646,188

$2160,000 $2160,000

Net Annual Value (Pre-CAPEX Amort.)
(SETP - AO Direct High) $25,346,188 $38,486,188

CAPEX $4,500,000 $4,500,000

CAPEX Payback Period (SETP - AO c\% ff\/\/g
Direct High)? ~2.1months ~1.4 months

Even when considering a more conservative estimate of direct aeronautical
revenue for the Airport Operator (ranging from $2,500 to $3,000 per operation),
the theoretical payback period for the AMS investment remains exceptionally
attractive, typically between 1.4 and 2.6 months once full benefits are achieved.

8 Note on Payback (SETP - AO Direct High): Conservative: ~2.13 months. Aggressive: ~1.40 months. These
calculations represent the theoretical payback period once annualized net benefits are fully realized.
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Navigating the AMS Implementation: Key Challenges
and Considerations

While the benefits of a comprehensive Apron Management Service (AMS) are
compelling, its successful implementation is a complex project requiring careful
planning and a deep understanding of multiple interconnected factors. It is not
merely about acquiring technology but transforming processes and mindsets.
Some of the key challenges and considerations that airports must anticipate
include:

A modern AMS must interact seamlessly with a

(t _? multitude of existing airport systems (AODB, FIDS,
g 1 gate management systems, ATC, A-SMGCS, etc.).
Ensuring smooth integration and accurate data flow is
TECHNOLOGICAL fundamental and can be technically demanding.
INTEGRATION

Implementing an AMS, especially a model with a

dedicated AMU, involves redesigning workflows,

communication protocols, and standard operating

procedures for the apron. This requires a detailed
PROCESS analysis of current operations and a clear vision for
DESIGN desired future states.

Apron personnel, controllers, airlines, and ground

{{[\:} handlers must adapt to new ways of working.
Effective change management, coupled with

comprehensive and tailored training programs, is

CHANGE crucial for system adoption and success.
MANAGEMENT
<\ Clearly establishing the AMU's responsibilities,
expected service levels, KPIs for performance
Q measurement, and the governance framework with
other stakeholders (especially ATC) is vital from the
SERVICE LEVEL outset.
& GOVERNANCE

17



<

Iy

INFRASTRUCTURE
& EQUIPMENT

O_z

REGULATORY &
SAFETY COMPLIANCE

A

TRANSITION PERIOD,
MEASUREMENT, AND
OPTIMIZATION

ROBUST
MANAGEMENT
SYSTEMS

As discussed in the CAPEX estimation, the adequacy
of physical facilities, acquisition of communication
and surveillance systems, and necessary hardware
represent an initial investment that must be carefully
planned and justified..

Any changes to apron management must comply with
national and international regulations (ICAO) and
maintain or enhance operational safety levels.

The full effectiveness of an AMS is not instantaneous.
A transition period is required for all stakeholders to
adapt, new procedures to become ingrained, and the
system to be optimized. During this time, typically the
first 6-12 months post-implementation, it is crucial to
measure actual performance (e.g., taxi time
reductions, on-time performance), compare against
baseline data, and make adjustments to achieve the
maximum potential benefits. The release of additional
capacity and full savings will materialize
progressively.

Establishing and maintaining effective Safety
Management Systems (SMS) and Quality
Management Systems (QMS) compliant with
regulatory requirements and airport standards is
crucial for the AMS provider and the overall safety
and quality of the service.

Proactively anticipating and addressing these challenges is essential to realizing
an AMS's full potential and ensuring the investment translates into the expected

benefits.
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Managing the Critical Transition: From Traditional Apron
Oversight to Dedicated AMS

The strategic decision to implement a dedicated Apron Management Service
(AMS) is only the beginning. The transition from traditional apron oversight —
often fragmented or handled by Air Traffic Control (ATC) - to a fully functional
Apron Management Unit (AMU) represents a significant operational, technical,
and cultural transformation. The criticality of well-managed AMS and associated
systems like SMGCS is increasingly recognized by regional planning bodies like
ICAO's GREPECAS, which, for instance, has refocused specific projects (e.g.,
Project F3) towards enhancing apron management and SMGCS implementation in
the CAR/SAM regions .This phase is arguably one of the most critical
determinants of the project's ultimate success and the timeline for realizing the
substantial benefits outlined earlier. A poorly managed transition can lead to
operational disruptions, safety concerns, budget overruns, and delays in
achieving the desired ROI. Consequently, the development of a comprehensive,
authority-approved Transition Plan, often including a dedicated safety case and
detailed chronograms, is a standard and highly weighted requirement in AMS
procurement processes at major airports.

Successfully navigating this transition requires a comprehensive, multi-faceted
plan addressing the following key areas:

1. Clear Demarcation of Responsibilities: Establishing unambiguous
boundaries between ATC's control in the maneuvering area and the AMU's
jurisdiction over the apron (non-movement areas, specific taxi-lanes,
stands) is paramount. This involves detailed operational analysis and the
formalization of robust Letters of Agreement (LoAs) or equivalent
protocols, meticulously defining communication procedures and
aircraft/vehicle hand-off points.

2. Regulatory Compliance and Safety Assurance: The new operational
concept must be rigorously assessed against national and international
regulations (ICAO Annex 14, etc.). Developing a comprehensive safety
case, demonstrating that the new system maintains or enhances safety
levels, is essential for obtaining approval from the relevant Civil Aviation
Authority (CAA).

3. Human Resources Strategy — The Core of the Service:

o Staffing Model: Defining the required number of Apron
Management Service Officers (AMSOs), supervisors, and support
staff based on detailed workload analysis and robust roster
planning methodologies to meet defined service levels across all
operational hours, often leveraging experience from established
services (like the ~40 AMSO model at Madrid-Barajas mentioned
for OPEX context).
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Competency and Training: Developing specific competency profiles and
rigorous, authority-approved (e.g., by the relevant Civil Aviation

Authority) training programs (covering ab-initio, conversion, unit-specific/on-
site, and continuation training) tailored to the unique demands of apron
management, distinct from ATC training. This often requires specialized
instructors or external training partners, representing a key investment within the
project's budget.

o Certification/Qualification: Implementing a formal process for
AMSO qualification and validation.

o Cultural Integration & Change Management: Actively managing
the integration of the new AMU within the airport ecosystem,
addressing potential resistance, fostering collaboration between the
AMU, ATC, and other stakeholders, and ensuring personnel buy-in.

4. Tailored Standard Operating Procedures (SOPs): Creating a new set of
detailed, practical Standard Operating Procedures (SOPs), often
consolidated within a comprehensive Unit Operations Manual (UOM) or
equivalent local manual, covering all AMU functions (visual surveillance,
conflict detection/resolution, stand allocation logic, pushback/start-up
sequencing, low visibility operations, emergency response, vehicle
management, data recording, etc.) and ensuring they are seamlessly
integrated with ATC procedures at the interface points.

5. Phased Implementation & Go-Live: Developing a realistic roll-out strategy
(e.g., phased by area/functionality vs. single cutover), incorporating
sufficient time for shadow operations, operational trials, and contingency
planning to minimize disruption during the critical go-live period.

6. Stakeholder Collaboration: Establishing strong communication channels
and collaborative working groups involving ATC, airlines, ground handlers,
airport operations departments, and emergency services throughout the
entire transition process.

7. Performance Measurement Framework: Defining Key Performance
Indicators (KPIs) aligned with the project's objectives (e.g., taxi time
reduction, delay reduction, stand utilization, safety occurrences) and
establishing baseline measurements before the transition to accurately
track progress and demonstrate success post-implementation.

Investing in appropriate expertise during the transition phase is not merely an
added cost; it is a critical investment in risk mitigation, ensuring the AMS is
implemented safely, efficiently, and delivers its promised operational and financial
benefits within the expected timeframe. A well-managed transition paves the way
for the impressive ROI detailed in the previous analysis.
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The Value of Expertise: How a Specialized Consultant
Facilitates AMS Success

CONSULTANT’S VALUE CHAIN IN
AMS IMPLEMENTATION

FEASIBILITY TECHNOLOGY PROCESS & TRAINING POST-

& BUSINESS & VENDOR PROCEDURE & GO-LIVE IMPLEMEN-
CASE SELECTION DESIGN SUPPORT TATION

The transition towards an optimized Apron Management Service (AMS), while
highly beneficial, presents the complexities and challenges outlined above. This
is where the experience and independent perspective of a consultant specializing
in airport operations and apron management become invaluable.

An expert consultant can bring significant value in multiple phases of an AMS
project:

Feasibility Analysis and Business Case Development: Assisting in
defining the right scope of AMS for the airport's specific needs,
realistically quantifying potential benefits, and building a robust business
case to justify the investment.

Technology and Vendor Selection: Navigating the market of AMS
solutions, defining technical and functional requirements, and assisting in
the selection process for the most suitable technology and vendors,
ensuring a solution that fits both current and future needs.

Process and Procedure Design: Applying industry best practices and
experience from previous implementations, while also ensuring alignment
with regional ICAO objectives such as those outlined by GREPECAS for
apron services, to design efficient, safe, and locally adapted operating
procedures.

Project and Change Management: Providing experienced project
management to oversee implementation, coordinate diverse stakeholders,
and develop change management strategies to ensure staff adoption and
minimize disruption.

Training and Go-Live Support: Collaborating in the development of
training programs and supporting the transition and go-live phase to
ensure a smooth and efficient start.

Post-Implementation Optimization: Assisting in monitoring the
performance of the new AMS against defined KPlIs, identifying areas for
continuous improvement, ensuring that projected benefits are achieved
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and sustained, and helping the Airport Operator effectively manage the
performance and penalty regime with the service provider

o Capacity and Staffing Optimization: Leveraging proprietary
methodologies and deep analytical expertise to accurately assess current
apron capacity, identify bottlenecks, and scientifically determine optimal
staffing levels for AMSO, ensuring efficient resource allocation aligned
with operational demand. A summarized version of such a capacity
calculation methodology will be featured in the upcoming AMS Guidebook.

In essence, a consultant acts as a catalyst, bringing specialized knowledge, a
proven methodology, and an objective viewpoint to help airports avoid common
pitfalls, accelerate implementation, and maximize the return on their AMS
investment.

Conclusion
~ Implementing an Apron Management Service yields
substantial financial returns for airport operators, not just
\—‘““wl through operational improvements but directly via increased

revenue from enhanced throughput.

The analysis, considering a baseline of efficient airline operations (SETP
scenario), shows a compelling case with a CAPEX of $4.5 million. While the
theoretical payback period based on fully annualized benefits is exceptionally
rapid (effectively within the first or second month of achieving peak operational
efficiency when considering total ecosystem value, or within approximately 1.5-
2.5 months when focusing on direct AO revenue), airport operators should
anticipate a ramp-up period, typically around 6-12 months, to fully realize these
benefits and subsequently recoup the initial investment. Factoring in this
operational ramp-up, the actual payback would commence thereafter, still
representing an extraordinarily attractive return for a strategic airport investment.

Should a notable portion of aircraft operate with dual engines during taxi (DET
scenario), the fuel savings, CO, reductions, and overall economic benefits would
be even greater, further solidifying the investment's attractiveness. For instance,
under a DET scenario, the total annual economic impact from fuel and delay
savings alone could exceed $11.9 million, compared to $9.7 million in the SETP
scenario, before considering the increased value of CO, credits.

The path to an optimized apron, facilitated by a comprehensive AMS, involves
navigating technological, procedural, and human factor challenges. However,
these hurdles are surmountable with expert guidance and a clear strategic vision.
My extensive frontline experience in one of Europe's busiest airports, coupled
with ongoing involvement in shaping industry best practices, positions me
uniquely to help airports unlock this significant operational and financial potential.
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For high-traffic airports or those seeking to optimize infrastructure and
environmental impact, AMS is no longer merely optional — it's a strategic
imperative, a fact underscored by the focused efforts of regional ICAO bodies like
GREPECAS to promote its effective implementation. The question is not if, but
how to embark on this transformative journey.
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