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EXECUTIVE SUMMARY

The Final Report for Jomo Kenyatta International Airport (

primary international gateway into a world-class aviation hub by 2045. This plan is anchored in Kenya Vision 2030 and
ICAO standards, addressing the dual challenge of meeting surging demand while enhancing operational efficiency
and passenger experience. JKIA currently handles 8.6 million passengers annually, with projections indicating growth
to over 23 million by 2045. To accommodate this trajectory, the master plan adopts a phased development approach,
ensuring flexibility and cost efficiency while safeguarding future expansion.

Current Challenges and Strategic Imperatives

JKIA operates a single 4,117-meter runway under ICAO Code 4E standards, supported by limited rapid exit taxiways
and constrained apron capacity. While the airport has robust cargo throughput and installed power capacity,
operational bottlenecksd such as high runway occupancy times, limited parking, and aging terminal infrastructured
pose risks to service quality and competitiveness. Regional rivals like Addis Ababa and Kigali are aggressively
expanding, making timely intervention critical for JKIA to maintain its hub status.

Traffic forecasts underpinning the plan predict a compound annual growth rate of 4.1% in aircraft movements, driven
by larger aircraft and liberalized air service agreements under SAATM. Domestic traffic will more than double, while
international flows will dominate, supported by Keny

Phased Development Plan

Phase 1: Improvement Projects (20251 2029)

Phase 1 focuses on optimizing existing infrastructure to sustain operations through 2029. Key interventions include:
1 Airfield Enhancements:

0 Construction of two Rapid Exit Taxiways (RETs) at 2,000 m and 2,450 m from the runway
threshold, angled at 30° to reduce runway occupancy time from 66 to 60.1 seconds.

0 Extension of partial parallel taxiways and apron reconfiguration to improve aircraft flow and reduce
delays.

0 These upgrades will increase arrival capacity from 25 to 31 ATMs per hour.
9 Terminal Upgrades:

0 Expansion and modernization of existing terminals to handle up to 10 million annual passengers
(MAP).

0 Landside improvements, utility upgrades, and support facilities to enhance passenger experience
without major new construction.

0 Detailed Existing Infrastructure assessment study is recommended in order to access the structural
conditions and assess the existing capacity and estimating the capacity expansion limits.

Phase 2: Expansion Projects (20307 2045)

Phase 2 introduces transformative projectstomeetlong-t er m demand and position Hukl A

9 Second Independent Runway:

0 A new runway, separated by 1,525 meters from the existing one, enabling fully independent
operations.

KE25032-0100D-RPT-PM-04 REV00O FEBRUARY 2026 1

a

Airw

as



Jomo Kenyatta International Airport
Consultancy Services for Preparation of Integrated Master Plans for
Jomo Kenyatta International Airport (JKIA) & Wilson Airport (WAP) Final Report

0 Equipped with multiple RETs (at 1,775 m, 2,325 m, and 2,850 m) and dual parallel taxiways for
segregated arrivals and departures.

0 Capacity boost to 61 arrivals and 80 departures per hour.

1 New Passenger Terminal Building (PTB):

0 Phase 2a: A 10 MAP terminal operational by 2040, integrating smart technologies for seamless
passenger processing.

0 Phase 2b: An additional 5 MAP expansion to handle 22.3 MAP by 2045.

0 Existing terminals, including T1E, will be decommissioned post-Phase 2a completion.

I  Support Infrastructure:

0 New substations, SCADA-enabled power distribution, and emergency systems to meet rising
electrical demand (26 MVA to 36 MVA).

0 Advanced baggage handling, biometric-enabled check-in, and Al-driven queue management.
Future-Proofing Beyond 2045

The plan safeguards land for a third runway, additional terminals, and an airport city development to accommodate
evolving aviation trends and economic growth. Integration of SMART Airport principlesd digital twins, loT-based
predictive maintenance, and Al-powered securityd will ensure JKIA remains agile and sustainable.

Summary

The JKIA Master Plan is more than an infrastructure blueprint; it is a holistic strategy combining technology,
sustainability, and economic foresight. By implementing phased improvements and major expansions, JKIA will deliver

operational excellence, superior passenger experience, and secureitsr ol e as East Africads avi
forward-t hi nki ng approach ensures adaptability to market dynan
transport.

CARGO FUTURE EXPANSION.Z

v s ) 1 FUTURE SUPPORT
:“;. > S o - i > FRCILITY BADMINISTRATION

o)

SEZ FUTURE EXPANSION
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1 BACKGROUND

Airports play a critical role in national and regional economic development by facilitating air travel, cargo movement,
and international connectivity. As aviation demand continues to rise, the need for well-planned, efficient, and
environmentally sustainable airport infrastructure becomes imperative. Strategic planning is essential to ensure that
airports can meet current and future demands while maintaining operational efficiency, safety, and environmental
sustainability.

Kenya Airports Authority (KAA), a public authority responsible for operating and maintaining the entire airport
infrastructure in Kenya, recognizes the importance of avia
of its primary objectives is to develop the necessary infrastructure to meet the increasing air traffic demand.

Jomo Kenyatta International Airport (JKIA) and Wilson Airport are key aviation hubs in Kenya, serving both
international and domestic air traffic. JKIA, as the primary international gateway, handles significant passenger and
cargo volumes, whereas Wilson Airport caters to domestic and regional flights, including charter and general aviation
operations. The effective management and future development of these airports require a comprehensive and
integrated approach, addressing aspects such as capacity planning, environmental considerations, and regulatory
compliance.

Jomo Kenyatta International Airport (JKIA) in Nairobi, Kenya, features a layout designed to efficiently manage both
international and domestic air traffic. The airport comprises two main terminals: Terminal 1 and Terminal 2.

Terminal 1 is organized in a semi-circular configuration and is subdivided into five sections:

 Terminal 1A,1B,1C,1D and 1E.

1 Terminal 2 caters mainly to low-cost carriers, accommodating both international and domestic flights. This
prefabricated terminal, opened in April 2015, has a capacity of 2.5 million passengers annually. It includes
check-in desks and boarding gates, with lounges such as the Mara Lounge and Mount Kenya Lounge
available for passengers.

KE25032-0100D-RPT-PM-04 REV00O FEBRUARY 2026 3
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2 EXISTING CONDITIONS

Jomo Kenyatta International Airport (JKIA) is located in Nairobi, Embakasi Area, covering an area of 11,000 acres at
an elevation of 5327 feet. The airport is classified with IATA and ICAO codes NBO and HKJK, respectively.

JKIA is categorized as a Category A Aerodrome under ICAO and Category 2 under FAA regulations. The airport began
operations in May 1958 and operates 24 hours a day.

The airport serves a total of 70 destinations, with 8 local and 62 international destinations. JKIA employs a total of
1,057 staff members in 2016.

Facilities

JKIA Runway 06/24, classified as code 4E, the approach type for this runway is precision with a CAT | approach
capability, allowing for high-performance aircraft operations under various weather conditions.with a length of 4117
meters and a width of 45 meters.

Copamercial . Terminak& Apron

Figure 2.1: Overview of Jomo Kenyatta International Airport

Terminal 1 (70,000 m2, capacity of 5 Mpax), which is mainly operated by Kenya Airways and Skyteam airlines. The
terminal is divided in five terminals including T1A (International Arrivals and Departures), T1B and T1C (International
Departures), T1D (Domestic Arrivals), and T1E (International Arrivals)

For cargo, JKIA has several existing cargo terminals: Kenya Airways Cargo (KAHL, KQ Cargo Centre), Swissport

Cargo,Af ri ca Freight Services, and Siginon Cargo Centre.

kg, with an actual throughput of 339,828,475 kg in 2015/2016.
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Terminal 1
Current capacity: 5.0 Mpax
Expected capacity: 5.5 Mpax

@m P) IXvTEAM

Figure 2.2: Passenger and Cargo terminal at JKIA

Fire Station

JKI A6s Fire Station is classified as Category 9, with a mi
24,300 liters. Currently, the fire station operates two fire vehicles, one of which is fully serviceable. Other equipment

includes one ambulance, one command vehicle, and disabled aircraft recovery equipment. Additionally, there is one

aerial firefighting vehicle for building fires.

The JKIA RFFS has an approved establishment of 143 personnel, although only 73 personnel are currently in service,
working in four shifts. Four personnel are assigned to the fire prevention unit located at T2.

Fire station CAT 9

Figure 2.3: JKIA Fire station location

Power Station

JKIA has an installed power capacity of 10 MW, with current consumption at 5.6 MW. The power supply comes from
2 x 66kV and 1 x 11kV supply lines. The airport operates 17 power substations, all supplied at 11kV.
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Car Parks

The airport features 2,700 parking spaces, with different categories: 250 for cargo, 600 in Parking 3-8, 750 in Parking
P9-12, and 1,100 in the parking garage.

Apron

There are three aprons (commercial, cargo, and GA/long stay) at JKIA providing a total of 68 stands able to
accommodate up to Code E aircraft. The estimated capacity is distributed as follows:

1 49 commercial stands (16 code E, 4 code D, and 29 code C).
1 9 cargo stands (7 code E and 2 code D).
M 10 stands for General Aviation and long-stay aircraft

Commercial apron capacity Cargo apron capacity

TOTAL: 9
‘standf (7E+2D)

TOTAL: 49 stands . * TOTAL: 10
_ (16E+4D+29C) stands (Code C)

Figure 2.4: Existing Apron at Jomo Kenyatta International Airport

JKIA currently has 110 fuel hydrants and a water storage capacity of 6.7 million litres.

The current condition and conservation status of JKIA have been assessed using data provided by KAA, along with
observations and data collected by the consultant team during a site visit that covered the majority of the airside and
landside facilities.

The following is a general layout that outlines the primary facilities and equipment inventory at JKIA. This layout will
be reviewed, updated, and modified as necessary throughout the course of the project to reflect any changes or new
developments. Adjustments will be made based on ongoing assessments, emerging needs, and evolving project
requirements.
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® Pavements
® Buildings

— FU CEETIOY  SEEEYL A SO S )
Facility Facility

@ RWY 185,265 @ Apron - commercial T1 (flexible) | 294,265 @ Apron - other 51,111 @ Surface car park - GA/long stay | 36,556
®> RWY shoulders . 61,755 @ Apron - commercial T1 (rigid) ' 123,521 @ Service roads . 23,226 @ Perimeter road - 37,178‘
@l RWY stopways . 5490 @ Apron - commercial TIA (rigid) ' 20,634 7 Main road ‘ 238,948 @ Perimeter fence (m) . 16,363
@. TWY - parallel & RWY exits . 235,833 @ Apron - commercial T2 (ﬂexible). 29,402 @ Secondary road . 82,762 @ Terminal 1 ‘ 70,000
@I TWY - commerical apron T2 . 56,931 @ Apron - commercial T2(rigid) . 10,502 @ Surface car park - T1 . 30,040 1 - PBBs (unit) . 1n

©‘ TWY - commerical apron T1 . 48,540 @ Apron - cargo (flexible) ' 76,723 @ Surface car park - T1 ‘ 10,618 V PBBs - T1A (unit) ' 7

@I TWY - cargo apron . 9,178 @ Apron - cargo (rigid) [ 64,308 @ Surface car park - T2 . 12,094 @ Terminal 2 . 10,000
‘ TWY - long stay/GA apron ' 73.010 @ Apron - GA/long-stay (flexible) A 134340 @ Surface car park - cargo ‘ 13.489 @ MSCP . 36.846

Figure 2.5: JKIA Main Facilities
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3 TRAFFIC FORECAST

3.1 SCOPE AND APPROACH

This traffic forecast is prepared for Kenya Airports Authority (KAA) and is part of the overall project to develop a
masterplan for Jomo Kenyatta International Airport (JKIA) and Wilson Airport, both in Nairobi, Kenya.

The traffic forecast is an integral part of the masterplan and provides vital input for the planning of the facilities in line
with the expected demand of users.

This SECTION therefore aims to set out the market study performed to analyse the potential development of traffic,
the assumptions and methodology taken to forecast the future passengers, Air Transport Movements (ATMs) and
Cargo, and finally show the results of the same.

A previous forecast was prepared for JKIA as part of a wider study for air traffic development in the whole of Kenya.
This forecast was prepared in 2022 and dealt with recovery from the pandemic. This updated forecast uses the latest
information and statistics available including the full calendar year 2024. With these latest statistics, this 2022 forecast
is reviewed in chapter 2 the resulting outcome compared to the updated forecast results in chapter 8.

The scope of the forecast includes annual passenger, ATMs and Cargo volume forecasts from 2025 to 2045. The
annual forecast is thereafter converted into design peak hours to serve as input for the planning of the facilities.

The work performed in this task will furthermore develop forecasts of future passengers by domestic, international,
0O&D, and transfer segments.

Extensive stakeholder meetings are performed to obtain data, insights and strategic inputs. Strategic input from Kenya
Airways was received on i.e. future fleet and passenger development, route expansion and the role of Jambojet. These
inputs have been carefully implemented in the forecast to ensure that the development of Kenya Airways can be
facilitated at JKIA.

The forecast is prepared on an unconstrained basis. This means that no capacity limitations are considered. This is to
assure the true demand is estimated, and subsequently an infrastructure development strategy can be prepared based
on this demand.

Similarly, no excessive stimulation of demand is considered in the base case. i.e. by significantly capacity provision
and government support for Kenya Airways to expand beyond reasonably considered hub operations.

The forecasts furthermore assume a status quo in the political and safety situation. The situation is stable at the
moment and considered a prudent baseline for the forecast. Any significant changes would be considered alternative
scenarios which are not typically included in a base case forecast.

The traffic forecast for Jomo Kenyatta International Airport (JKIA) combines both top-down and bottom-up approaches
to provide a comprehensive and robust view of future passenger demand. These complementary methods ensure that
the forecast captures both macroeconomic trends and market-specific operational dynamics. The methodology also
incorporates scenario planning to address uncertainty and concludes with the estimation of air traffic movements
(ATMs), which is essential for infrastructure and capacity planning.

Top-Down Approach

The top-down element begins with the analysis of macroeconomic drivers, primarily Gross Domestic Product (GDP),
as a proxy for demand. Passenger traffic is segmented into domestic and international, and statistical regression
models are developed for each segment to quantify their relationship with economic growth.

These models are validated against historical traffic data to ensure reliability, and then used in conjunction with GDP
forecasts to derive long-term organic growth rates. This provides a strategic view of demand growth under normal
economic conditions.
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Bottom-Up Approach

In parallel, the bottom-up approach builds the forecast from the ground up, starting with route-level and airline-level
data. It assesses:

Current airline capacity and load factors

Route frequencies and new service announcements

Market trends such as tourism flows, policies and aviation development in Africa
Infrastructure constraints and expansion plans

= =4 =4 =4

The two forecasts are compared and reconciled to ensure consistency. Once total passenger volumes are forecasted,
air traffic movements (ATMs) are calculated by applying:

1  Assumed load factors (passengers per aircraft)
1 Aircraft mix and average seats per movement

3.2 BACKGROUND ON PREVIOUS FORECAST

In 2022 a forecast was prepared by ALG as part of the study for the National Aviation Policy. The forecast included all
KAA airports in Kenya and JKIA was part of this forecast results with a forecast of total, domestic, international and
transfer passengers, as well as ATMs and peak hour volumes.

An extensive study of the Keny aviation market was included, as well as an analysis of all macroeconomic drivers for
potential growth.

This forecast used 2021 as the last reference year. The Pandemic recovery was ongoing and much of the analysis,
especially regarding bottom-up forecasts, focused on this step.

With additional information of 2022-2024 this forecast can be reviewed, and the base of the forecast can be updated
to the latest actual volume in 2024.

The forecast in 2022 was relatively close in 2022 and 2023, however, it continued a strong trend to recover to 13%
above the 2019 level for 2024, which did not materialize. Mainly international traffic has remained below the estimation.

12
10.2

—
[aw]

oo

Million annual pax
(=3}

2019 2020 2021 2022 2023 2024 2025

Total Forecast 2022  ==@== Actyal

Figure 3.1: Previous forecast comparison vs actual traffic
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The forecast as prepared by ALG for their National Aviation Policy for Kenya study in 2022 has been reviewed and
the following is noted:

1
1

Million annual pax

The forecasts applied a standard top-down and bottom-up methodology, which is considered adequate.
The forecast was prepared in 2022, with 2021 as the last reference year. As this was during the Pandemic
recovery, 2022 and 2023 traffic development should be carefully reviewed and updated.

JKIA international traffic is forecast to grow from 6.6 million passengers in 2019 to 7.4 million passengers in
2024. Traffic then grows at a 4.8% CAGR to 24.9 million passengers in 2050.

It is considered that this is a very strong growth rate to maintain over a long period of time.

The reason for this is that the consultant did not apply any maturity to the growth rate in the long term.

This might well be adequate for the Kenyan market due to the macro-economic outlook, however it should
be verified in an independent analysis.

Domestic O&D traffic is forecast to grow from 1.6 million passengers in 2019 to 2.0Mpax in 2024 and 4.3Mpax
by 2050, at a CAGR of 3.3%. This is considered more conservative, however with the population growth and
potential increase of low cost carriers over time could actually be outperformed. This should be verified.
Additionally, the bottom-up element focused on the recovery from the Pandemic and less on the development
of airlines and routes. This is also a factor that should be further verified.

It is noted that the forecast grows transfer passengers to 7.6 million, while the actual 2024 is only 0.8 million,
well below the forecast for the short term. It is likely that a new trend has emerged after the Pandemic, with
more O&D demand, and less transfer focus.

The previous forecast splits the passengers by Domestic, International and Transfer. However, it is important
for the more detailed planning of the forecast to break the numbers further down by airline or airline type.
This is to estimate the passengers for each facility, as Skyteam airlines will likely used specific areas, LCCs
use other areas, etc. This applies to both the annual as the peak hour forecasts.

30 275
25 235
19.7 9.7
20
164 7.6
5.8
15 131
10.2
13.5
10 s 12
: 6.2 7.6
0 2.1 25 3 34 59 43
2019 2025 2030 2035 2040 2045 2050

Domestic B International Transfer

Figure 3.2: 2022 Forecast for JKIA
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3.3 HISTORICAL TRAFFIC TRENDS ANALYSIS

3.3.1 KENYA AIR TRAFFIC CONTEXT

K e n y ardraffic has experienced remarkable growth over the past two decades, driven by expanding infrastructure,
increased passenger and cargo demand, and a thriving
tourism industry. The country serves as a major aviation
hub in East Africa, connecting international and regional
flights through its key airports, including Jomo Kenyatta
International Airport (Nairobi), Moi International Airport
(Mombasa), and Eldoret International Airport.

ETHIOPIA

In the capital Nairobi, there are two airports, JKIA is the
hub airport of Kenya and the base for Kenya airways.
There is a smaller airport (Wilson) in the city which handles
mainly flights to national parks.

JKIA handled just under 9 million passengers in 2024
while Wilson airport handles around 0.9 million
passengers.

The national carrier, Kenya Airways, remains the

I}robiJK!A '.\ \7

dominant airline, operating an extensive network across -—y}ﬁ‘"’
Africa, Europe, Asia, and North America. Other key =
players include Jambojet (a low-cost subsidiary of Kenya = s L
Airways), Fly540, and regional airlines such as Safarilink Mombasa
and Airkenya that cater to domestic and safari (-

Wb

destinations. Figure 3.3: Key Airports in Kenya

Recent years have seen significant developments, including the modernization of Jomo Kenyatta International Airport

to handle increasing passenger traffic, Kenya Airwaysd strze
initiatives aimed at improving air transport efficiency. However, challenges such as financial struggles at Kenya

Arways and the i mpact of global economic shifts have influe
Looking back 20 years, Kenyads aviation industry has trans
globalized hub. Investments in infrastructure, policy improvements, and growing airline competition have positioned

Kenya as a crucial player in Africaés aviation | andscape.

12.4
na 122 122
101 105 10.2
g7 90
6.7
. I

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023  2024*

Figure 3.4: Total Passengers in Kenya per year (Million total passengers)
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Kenya has a large number of airports, 18 of these airports are managed by Kenya Airports Authority (KAA), the rest
by Kenya Wildlife Services, the Military and the State Department of Interior. The busiest airports in the country (i.e.,
Jomo Kenyatta International Airport, Mombasa/Moi International Airport, Wilson Airport, and Kisumu International
Airports) are operated by KAA.

JKIA is by far the main airport in the country. Other airports mainly serve connections to the capital

8.3

1.6

0.9 05 0a 0.6

JKIA MIA Wilson Kisumu Eldoret Others

Figure 3.5: Airport traffic distribution (2019)

There are four main Kenyan scheduled commercial airlines operational as of 2025:

@ Kenya Airways 1 Main airline with some 50% of domestic market share and nearly all
- The fvicle of A\ fricen international by Kenyan airlines.

1 Inthe process of restructuring as it has been dealing with high debts.

1 Low cost subsidiary of KQ, operating 6 Dash-8 aircraft in the

JambOjet domestic market.

com
SKYWARD EXPRESS 1 privately-owned Kenyan airline headgq
Airport.
1 Established in 2013, it offers scheduled passenger flights and cargo
services across Kenya
1 Fleet of 10 aircraft, including Fokker 50s and Dash 8-Q300s
ﬂ(AIRKENYA 1 AirKenya is a regional airline based at Wilson Airport in Nairobi,
The bestuny B fly Kenya.

1 It operates scheduled and charter flights to safari destinations
across Kenya and Tanzania. The airline is known for serving the
Maasai Mara, Amboseli, and Serengeti with small turboprop aircraft.

1  From JKIA it has flights to Mombasa and Mogadishu on Fokker 70
and Fokker 100 aircraft.

Private low cost airline operating two Dash-8 aircraft.

Not operational as of 2025. Ceased operations in November 2022
following regulatory action by the Competition Authority of Kenya
(CAK). The CAK issued a cease-and-desist order due to multiple
violations.

20

= =
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3.3.2 JKIA ANNUAL TRAFFIC

In the second half of the last decade traffic grew rapidly, despite a struggling home carrier and continued political
unrest, showing a resilient demand based on its economic development and strong tourism offer.

JKIA reached 8.3 Mpax in 2019 (including connections), accounting for almost 70% of total passenger traffic in the
country. This represents an average growth rate (CAGR) of 5.3%, which is relatively high, and similar to the GDP
development in the same period. In 2024 this record was broken, reaching 8.6 million passengers.
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Figure 3.6: Domestic and International passengers JKIA (2014-2024)

In 2024, JKIA handled 2 million domestic passengers (23% and 6.8 million international passengers (77%).

Domestic
23%

International
77%

Figure 3.7: JKIA Domestic vs International share (2024)

Between 2019 and 2024, mainly domestic and international O&D passengers have grown, while transfer traffic has
significantly decreased. This is a result of the tourism focus of the government and relaxation of the visa policy.
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Figure 3.8: 2024 traffic breakdown vs 2019

3.3.3 ROUTES AND REGIONS JKIA

3.3.3.1 INTERNATIONAL OPERATIONS

Final Report

The largest share of passengers fly to and from the UAE, followed by Tanzania, Qatar and South Africa. The Middel
Eastern destinations are key transfer hubs and serve connections to the wider network of Emirates and Qatar Airways.
In Tanzania the tourism destinations of Dar es Salaam and Zanzibar are frequently served by Kenya Airways as well

as Precision Air.

UAE
11%

TANZANIA

8%
_ QATAR
6%

SOUTH AFRICA
6%
INDIA UNITED
5% KINGDOM
NETHERLANDS/ ETHIOPIA%

6%
5% UGANDA}@ARABM FRANCE ’
5% 5% 6%

Figure 3.9: International share of passengers per country
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The top ten routes reflect the country distribution with the Middle East hubs Dubai and Qatar serving the most
passengers in 2024. This is complemented by regional hubs Addis Ababa, Johannesburg and Entebbe, as well as
European capitals London, Paris and Amsterdam.

Departing passengers
Dubai [ 293,866
Doha I 223,395
London [N 202,350
Addis Ababa I 200,463
Paris [ 196,063
Johannesburg [T 180,752
Entebbe I 177,260
Amsterdam I 176,912
Dar Es Salaam I 134,557
Mumbai T 132,725

Figure 3.10: Top 10 routes by weekly departures

3.3.3.2 DOMESTIC OPERATIONS

The domestic operations are operated almost exclusively by Jambojet and Kenya Airways. Since Jambojet and Kenya
airways belong to the same group, this is a monopoly. Jambojet acts as the low cost subsidiary of Kenya Aiways.

Others
5%

Kenya Airway
34% T

Jambojet
61%

Figure 3.11: Domestic traffic by airline shares

The main domestic route is to Mombasa, followed by Kisumu and Eldoret. The other routes are relatively small. The
domestic network is therefore not extensively developed from JKIA. This is in part due to the neighbouring airport
Wilson which handles a large share of the domestic passengers for Nairobi.
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Figure 3.12: Key Domestic routes

3.3.4 AIRLINES

3.3.4.1 INTERNATIONAL OPERATIONS

Kenya Airways performs 43% of the international flights at JKIA. This is followed by Precision Air. RwandAir and
Uganda Airlines as neighboring countries also offer multiple daily flights.

Thereafter, a number of large hub airlines offer double daily flights, such as Emirates, Qatar Airways and Ethiopian.

The majority of European hub airlines have a daily connection, i.e. KLM, British Airways, Lufthansa and Turkish
Airlines.

Precision Air 1,419

RwandAir 1,195

Ethiopian Airlines 1,062
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Figure 3.13: 2024 International departures from JKIA per airline
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Kenya Airways operates an international network in the region and some destinations outside Africa such as Mumbai,
London, Dubai, Paris, Amsterdam, Bangkok and New York.

For the top destinations, typically another hub airline from the destination base serves the route. However, in the
majority of smaller routes, KQ is the only airline operating without competition, including for example Accra, Lagos and
Antananarivo.

Mogadishu is the 12th largest route in terms of passengers, but there are a large number of flights from a range of
airlines, carrying on average little passengers per flight.

Annual departures
0 500 1000 1500 2000 2500 3000 3500 4000 4500

Entebbe I
Dar Es Salaam ]
Johannesburg I
Kigali |
Zanzibar / Kisaun I
Mumbai L
Addis Ababa ]
Dubai |
Antananarivo |
Accra |
Lusaka 1
Lagos |
London ]
Lilongwe N
Mauritius |
Juba I
New York
Bujumbura |
Paris I
Amsterdam ]
Kinshasa 1
Harare |
Sharjah I
Moroni |
Mabhe Island |
Lubumbashi |
Kilimanjaro I
Bangkok
Dzaoudzi |
Abidjan |
Cape Town |
Douala |
Victoria Falls |
Livingstone
Mogadishu |
Ndola |
Bangui |
Maputo Bl

Kenya Airways M Others

Figure 3.14: Annual departures per route by KQ and other airlines (2024)

3.3.4.2 DOMESTIC OPERATIONS

In the domestic market, nearly all traffic from JKIA is operated by Kenya Airways and its low-cost subsidiary Jambojet,
with a small share by Skyward Airlines.
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Figure 3.15: Domestic routes by airline

3.3.5 ATMS AND TYPES

In 2024, 112,708 movements took place at JKIA airport. The most common aircraft type is the Embraer E90, which is
the main short haul aircraft for Kenya Airways. This analysis contains all movements, including Cargo freighters,
General Aviation, positioning flights etc.

12,869

11,927
6,960

3,108
1835 2,468
) 1,72

I I ’ 01,538 1,445 1,276 1,2061,039 926 892 715 705

494
& S

S © N N N T W S N WY
) Q N\ N\ A A Q Q N Q
X @6‘\ ¢ & & & v ¢ S S NN S S

&é £ ((O\f_l- A& %Q<< ((o\t_l- @Q QQ s q9<< ¢S 6\<< (/)Q<<

& & S S & ¢
<P 6\?}

&
=

Figure 3.16: ATMs by aircraft types

The majority, with 77%, of operations were Code C aircraft.
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Figure 3.17: Share of ATMs by aircraft code

Kenya Airways operates a fleet of Embrear E190 aircraft and B737 aircraft for its narrow body fleet. Their wide body
fleet consists of B787 and A330 aircraft.

Jambojet only operates Bombardier Dash-8 aircraft.

25,000

20,000

15,000

10,000

Annual departures

5,000

Kenya Airways Jambojet

WM E90 mDash-8 MB737 Family mB787 Familiy = A330 Family

Figure 3.18: ATMs by aircraft type Kenya Airways and Jambojet

On the other hand, Precision air operates an ATR turboprop only fleet. RwandAir also uses mainly turboprops, the
Bombardier Dash-8. The middle Eastern hub airlines typically use the Boeing 777.
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Figure 3.19: ATMs by airline and aircraft

3.3.6 SEASONALITY

type

The traffic pattern throughout the year is relatively equal, with a slight peak in July and August, as well as December.

1,000,000
900,000
800,000

Monthly pax

A

Q N & N
S F W Ny
\Ib <<®

Figure 3.20: Passengers per Month

The pattern is similar for both international and domestic operations.
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Figure 3.21: Monthly passengers Domestic vs International

3.4 SOCIO-ECONOMIC ANALYSIS

3.4.1 KENYA ECONOMY

Final Report

Kenya has one of the largest and most diversified economies in Africa, serving as a regional hub for trade, finance,
technology, and tourism in East Africa. The country's GDP is primarily driven by agriculture, services, manufacturing,
tourism, and infrastructure development. Agriculture remains the backbone of the economy, contributing about 20-
30% of GDP and employing a significant portion of the workforce, with key exports including tea, coffee, horticultural
products, and livestock. The services sector, especially financial services, telecommunications, and tourism, plays a
crucial role. Manufacturing, though still developing, includes food processing, textiles, and cement production.
Infrastructure investments in roads, railways, and energy projects have also been a key focus in recent years.

Public
administration’
5%

Agriculture
21%

Transportation
17%
Construction
7%
Wholesale &
Manufacturinginancial services retail

7% 9% 9%

Figure 3.22: Kenya GDP composition Q3 2024

Tourism is a vital industry, contributing significantly to foreign exchange earnings and employment. Kenya is renowned

for

its

diverse wildlife, including the
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Beach, and cultural heritage sites. The sector was heavily impacted by the COVID-19 pandemic but has since
rebounded, with increased investments in eco-tourism, hospitality, and travel infrastructure.

Recent trends in Kenyads economy highlight rapid urbani

foreign direct investment (FDI) in technology, renewable energy, and tourism. The fintech industry, driven by mobile
money and digital lending, continues to expand, enhancing financial inclusion. The country is also experiencing a
surge in real estate and construction due to growing urban populations. Additionally, Kenya is positioning itself as a
hub for green energy, with significant investments in geothermal, wind, and solar power, making it a leader in
renewable energy in Africa. The tourism industry is also diversifying, with a focus on sustainable and experiential
travel, including community-based tourism and conservation efforts.

Nairobi city is responsible for more than a quarter of the total country’s GDP. Meru is a key contributor to agricultural
production. Mombasa, Machakos and Kiambu also have relatively high contributions in the manufacturing sector, being
neighbouring regions to Nairobi.

ETHIOPIA

Nairobi \
city |

27%

Mombasa

. -Nairobi
Other Meru 5%

56% 2% b
MaChakOS TANZANIA -3

3% )

.....

......

Figure 3.23: Regional GDP contribution in Kenya

zat

Kenyads economic growth is fuelled by several key factors.

banking and e-commerce, has boosted financial inclusion and entrepreneurship. Infrastructure investments, including
roads, railways, ports, and energy projects, continue to support economic activity and regional trade. Agriculture
modernization, through irrigation projects and value-added processing, is helping to enhance productivity. Additionally,

Kenyabs strategic | ocation and membership in regional

African Continental Free Trade Area (AfCFTA) offer opportunities for expanding exports and attracting investment.
Tourism remains a strong driver of growth, with the government and private sector focusing on diversification,
marketing, and sustainability to attract international visitors.

Despite its economic potential, Kenya faces several challenges. High public debt, which has exceeded 60% of GDP,
poses a risk to economic development and investment potential from the government. Inflation, currency depreciation,
and the rising cost of living have also put pressure on households and businesses. Unemployment, particularly among
youth, remains relatively high, while political uncertainties and governance challenges can impact investor confidence.
Climate change is another growing threat, affecting agricultural productivity and water availability.

Despite chall ecorpmysremaiksaasifent,dnsth strong prospects for growth, particularly in the digital
economy, green energy, tourism, and regional trade.
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Vision 2030

In 2007, the Government of Kenya pronounced A Vhcane staius
as a nation by 2030. To ensure implementation of the Vision 2030, the government prepares successive medium-term
plans (AMTPsA) that outline the policies, programmes
five-year period.

Kenya's Fourth Medium Term Plan (MTP 1V) for 2023-2027 outlines a comprehensive strategy to drive economic
transformation and inclusive growth, aligning with the nation's Vision 2030 objectives. Fourth MTP focuses on five core
pillars:

1. Agriculturei Boosting productivity through value chains, irrigation expansion, agro-processing, and climate-
smart farming.

2. MSMEs i Strengthening small businesses with affordable credit (Hustler Fund), industrial parks, and market
linkages.

3. Housing 1 Constructing 200,000 affordable housing units per year and supporting the Jua Kali sector for
construction materials.

4. Healthcare i Expanding social health insurance, digitizing healthcare, and recruiting 20,000 health workers.

5. Digital & Creative Economy i Laying 100,000 km of fiber-optic cable, digitizing government services, and
supporting innovation.

MTP IV also emphasizes the importance of public-private partnerships, infrastructure development, and leveraging
technology to optimize operations and create efficiencies across sectors.

3.4.2 GDP PERFORMANCE

GDP has been strongly increasing over a long period of time, the CAGR from 2005-2024 was 4.7%. it is expected to
accelerate in the next 10 years to a CAGR of 5.5% in real terms.

From 2005 to 2010, the economy grew steadily at an average rate of around 5-7%, driven by infrastructure
investments, agricultural expansion, and a growing services sector, particularly in telecommunications and finance.
However, the 20077 2008 post-election violence disrupted growth, causing GDP expansion to slow significantly in
2008. The early 2010s saw a recovery, with growth rates stabilizing around 5-6%, supported by major infrastructure
projects such as the Standard Gauge Railway (SGR), a booming real estate sector, and financial inclusion through
mobile banking innovations like M-Pesa. Despite these gains, Kenya faced challenges such as high public debt and
fiscal deficits. The COVID-19 pandemic in 2020 led to a sharp contraction, with GDP growth declining to around 0.3%
due to lockdowns and reduced economic activity. However, the economy rebounded in 2021 and beyond, supported
by a resurgence in tourism, agriculture, and digital transformation. By 2024, Kenya's economic growth remains resilient
but faces headwinds from global inflation, currency depreciation, and debt servicing pressures.
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Figure 3.24: Kenya Real GDP (in 2017 USD) historically and forecast
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Kenya's GDP growth has generally outpaced the average growth rate of Africa over the past two decades, but it has
also been subject to similar economic shocks. Between 2005 and 2019, Kenya's economy expanded at an average
rate of 5-6%, compared to Africa's overall growth, which hovered around 3-5%, with resource-rich countries like Nigeria
and South Africa experiencing more volatility due to commodity price fluctuations. Kenya's economic resilience
stemmed from its diversified economy, particularly its strong services sector (including mobile banking and ICT),
infrastructure investments, and agricultural output.

During the COVID-19 pandemic in 2020, Africa's economy contracted by approximately -1 . 9 %, whil e Kenyab

growth slowed to about 0.3%, showing relative resilience. Post-pandemic, both Kenya and Africa experienced
economic rebounds, with Kenya growing at around 5% in 2021-2 023, compared to Afr i-4a0s
However, in recent years, Kenya has faced challenges like rising public debt and inflation

The forecast for Kenya is above the performance of Africa overall.
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Figure 3.25: Kenya annual GDP growth vs Africa

3.4.3 GDP PER CAPITA

Between 2010 and 2024, Kenya's GDP per capita experienced notable growth, rising at a CAGR of 2.2%, while Africa
as a whole only grew at a rate of 0.1%.

Several factors have contributed to Kenya's robust GDP per capita growth:

1. Economic Diversification: Kenya has successfully diversified its economy beyond traditional agriculture, with
significant growth in sectors such as services, manufacturing, and technology. The services sector, in
particular, has become a major contributor, accounting for 56% of the country's economic output by 2019.

2. Technological Advancements: The adoption of innovative technologies, especially in financial services, has
spurred economic activity. The widespread use of mobile banking platforms like M-Pesa has increased
financial inclusion and facilitated business operations.

3. Infrastructure Development: Investments in infrastructure, including transportation networks and energy
projects, have improved connectivity and efficiency, attracting both domestic and foreign investments.

4. Political and Economic Reforms: Government initiatives aimed at improving the business environment, such
as regulatory reforms and anti-corruption measures, have enhanced investor confidence and economic
stability.
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Figure 3.26: GDP/Capita development and forecast Kenya vs Africa

3.4.4 TOURISM

Tourism is a vital pillar of Kenyaf6s economy, contributin
earnings. Kenya boasts a wide range of world-class tourist attractions, drawing visitors for its wildlife, landscapes, and

cultural experiences. Most of the tourist attractions are located in the southern part of the country, at relatively short

distance to Nairobi.
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Figure 3.27: Kenya key tourism regions
Table 3.1: Kenya Tourism Offer
Maasai Mara National Diani Beach i White sandy | Mount Kenyai Af r i ¢ a Lake Turkanai A
Reserve I Famous for beaches and water sports, second-highest peak, great | remote desert lake with
the Great Migration, Mombasa & Fort Jesus i for trekking, unique fossils and tribes,
f\mbose“ National Park A historic coastal city with Great Rift Valley i Chalbi Desert 1 Offers
I Known for elephants Swahili cult St . t d | safari d
and Kilimanjaro views, wabhili cu ure.,. unning escarpments an camel sa .arls an
Tsavo National Parks i Lamu Island i AUNESCO | lakes, breathtaking landscapes,
One of Keny a: WorldHeritage site with Hel | 6s Gat e N.: Aberdare Rangesi
wildlife reserves, unique architecture, 7 Unique rock formations High-altitude forests and
Lake Nakuru National Watamu & Malindi Marine | and geothermal activity, waterfalls,
Park i Home to Parks i Great for Aberdare Ranges i A cool | Mount Kenya'i Ideal for
flamingos and rhinos, snorkeling, diving, and highland area with rock climbing and hiking.
Sambu“f National marine life. waterfalls and forests.
Reserve i Features rare
species |ike
zebra.
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In line with this Kenya attracts many international tourists annually. However some security issues have tampered the
development. Between 2011 and 2015 there were various attacks by the militant organization Al-Shabaab, which
caused tourism numbers to decline in this period.

A growing trend was seen until the Covid-19 pandemic limited international travel in 2020. The country recovered from
that strongly with 2023 recording the highest ever international tourism count. This was even further exceeded in 2024
when a 15% growth in international tourism arrivals was recorded.

[EEY

Million annual tourist arrivals
=
ol

o
&)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Figure 3.28: Annual Tourist Arrivals in Kenya (Millions)

Of these arrivals, over two thirds arrives at JKIA, with 8% at Mombasa Airport and the 23% other arrival points include
other airports as well as ports and land crossings. JKIA therefore directly benefits from a strongly growing tourism
sector.

Others*
23%__

Mombasa
Airport
8%

___JKIA
69%

Figure 3.29: Point of entry international tourists (2023)

The most tourists are coming from the United states, 14% in 2023, followed by neighbouring countries, a number of
European countries, and India and China. Economic performance in those countries is important for the generation of
tourism, in addition to the stability of Kenya and continued improvements in the tourism infrastructure.
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Figure 3.30: Tourists per origin country

The national parks recorded 3 million visitors in 2023, up from 2.3 million in 2019. Some 75% of visitors are Kenya
residents, and 25% are foreign tourists.

The strong growth is the result of the Kenyan government revitalizing tourism post-pandemic through strategic

initiatives. The Kenya Tourism Board (KTB) launched aggressive marketing campaigns, leveraging digital platforms,

trade fairs, and collaborations with influencers to attract international visitors. To enhance accessibility, the government

introduced visa-free entry for all visitors starting in 2024, eliminating bureaucratic barriers. Significant investments in
infrastructure, including airport upgrades, improved road networks, and expanded air travel routes, made key tourist
destinations more accessible. Additionally, the Tourism Recovery Fund provided financial support to struggling
businesses, ensuring the industryodés stability and enabling
travel destination, driving strong post-pandemic growth.

With a continued focus on the abovementioned points, the current projections from the Ministry of Tourism and Wildlife
expect growing international tourism arrivals from 2.4 million in 2024 to 5.7 million in 2028, an increase of 138%.

This will directly benefit JKIA as it handles the majority of tourism arrivals, as well as Wilson, as it distributes
international tourists further to national parks in the country.
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Figure 3.31: Annual tourism arrivals forecast (Ministry of Tourism)
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3.4.5 POPULATION DEVELOPMENT

As of 2024, the population of Kenya counted over 52 million inhabitants. In 2023 the country recorded a poverty ratio
of 39.8% for individuals, meaning that nearly 20 million people could not meet their basic food and non-food needs. In
Nairobi city this ratio stood at 16.5%.

This is an important aspect as the people in lower income classes typically do not form part of the potential market for
flights. As seen in section 4.3, the GDP per capita in Kenya was historically below the Africa average, confirming that
the majority of the population did not have the means for air travel. This is however forecast to change significantly,
with a strong growth of GDP/capita and subsequently a strong growth of the middle class, who will be able to afford
air travel. This means that the potential market for air travel becomes much larger in the future, driving demand up.

As can be seen in the chart below, compared to its neighbours, Kenya has a more developed aviation demand, due
to the relatively well performing economy and national airline with a wide range of routes and frequencies. However,
it is still very low compared to top performing African countries with a larger middle class, and in the global context.
Therefore, the population in Kenya can generate much more demand when the internal domestic network improves,
infrastructure improves, and the wealth of the population improves.
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Figure 3.32: Trips per capita benchmark (2025 forecast as per Airbus GMF)

In terms of size, the population has grown at a rate of 2.2% in the last decade, it is forecast to grow at a medium rate
of 1.5% until 2050. In addition to the growing middle class, the overall population will therefore also grow significantly,
counting more than 50% more people in the country by the end of the forecast period.
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Figure 3.33: Population development of Kenya

The expected growth rate is below the rate forecast for Africa total, although it will still generate significantly larger
population by 2050.
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Figure 3.34: Population growth rates Kenya compared to Africa

The population is distributed along the capital Nairobi, lake Victoria in the west and the coastline along Mombasa. That
is also where the main other airports are located. The remainder of the country remains sparsely populated and would
generate little demand for domestic air travel.
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Figure 3.35: Kenya Population distribution

3.4.6 ECONOMIC OUTLOOK

Kenya's economic outlook reflects cautious optimism. The high population growth and the relative young population
means that the labour force will grow strongly. The African Development Bank (AfDB) emphasizes the need for Kenya
to achieve an average growth rate of 5.8% annually to absorb the increasing labour market entrants. This is in line
with the various industry GDP forecasts as shown in the Figure 3.36 below.

Key reasons for the strong economic growth forecast in Kenya are:

1 Kenya's population is projected to continue growing, with significant urbanization expected.

1 At the same time, the middle-class population is expected to grow significantly, these are people which can
afford air travel.

1  The government's Vision 2030 plan aims to transform Kenya into an industrializing, middle-income country.
This includes investments in infrastructure, manufacturing, and services to drive economic growth.

1 Kenya's tourism sector is on a promising trajectory, bolstered by strategic initiatives, infrastructure
enhancements, and favorable policies. This is expected to continue in the future.
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Figure 3.36: Kenya GDP Forecast

3.5 KEY GROWTH DRIVERS

3.5.1 GROWTH DRIVERS

For this forecast, the analysis in the previous two sections leads to a number of growth drivers for air traffic demand
at JKIA. These drivers will be used in the subsequent calculation of the future growth for each traffic segment at JKIA,
in both the top-down and bottom-up methodologies.

The key drivers are:

Table 3.2: Key growth drivers

Kenya Population growth

Leading to a larger potential
market of air passengers

Domestic traffic and outbound travel
from Kenyans for leisure purposes.

Kenya middle class growth,
measured through GDP and
GDP/capita.

The increased population will also
be more affluent and able to afford
air travel

Domestic traffic and outbound travel
from Kenyans for leisure purposes.

Kenya Economic growth,
measured through GDP

More industrial and commercial
activity in the country, as well as
more employment and higher
disposable incomes of inhabitants.

Leading to more business travel both
domestically and internationally, from
Kenya residents and foreigners.

Kenya Tourism growth

Strong post-pandemic growth
expected to continue in short term
due to development projects and
government policies

Inbound international tourism from all
regions.

Development of infrastructure
at domestic airports

KAA development plans of other
airports

Allowing for increased domestic
traffic and connectivity within the
country to the capital.

Kenya Airways

Ambitious fleet growth and
subsequent passenger volumes

Kenya airways international traffic
and transfers

Jambojet

Part of Kenya Airways, expected
to receive part of the forecast fleet
growth

Jambojet domestic traffic
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3.6 TOP-DOWN FORECAST

3.6.1 APPROACH

This study employs a top-down regression analysis approach to forecast long-term organic traffic growth at JKIA, with
traffic segmented into domestic and international components. The methodology involves identifying appropriate
economic drivers, testing various statistical models, and validating the model using historical data before projecting
future growth rates.

1. Traffic Segmentation
The total passenger traffic at JKIA is first disaggregated into two primary components:

1 Domestic Traffic: Passengers traveling within Kenya.
1 International Traffic: Passengers traveling between JKIA and other countries.
1  Transfer Traffic: passengers traveling between other countries via JKIA

This segmentation allows for a more targeted analysis, recognizing that different macroeconomic and structural factors
influence each category.

2. Driver Identification

For each traffic segment, potential macroeconomic drivers are evaluated. The key candidate driver considered is
Gross Domestic Product (GDP), based on its established correlation with air traffic demand.

T Domestic Traffic: Correlated with Kenyads national GDP
1 International Traffic: Evaluated against both Kenyan GDP and a composite GDP index of key passenger
flows.

3. Regression Model Specification and Testing

For each segment, multiple regression models are tested to capture the relationship between traffic and the selected
driver(s). The following models are evaluated:

1 Linear regression (traffic vs. GDP)
1 Log-linear regression (log(traffic) vs. log(GDP))
1 Various time frames to capture the right period suitable to forecast long term organic growth.

Model performance is assessed using the following statistical metrics:

1 R-squared and Adjusted R-squared
1 P-value and significance F within statistical limits
1 Residual analysis

4. Model Validation

The historical regression model results are plotted against actual recorded passenger traffic to visually and statistically
validate the model 6s fit. This comparison ensures that the
evolution.

5. Forecasting and Traffic Growth Rate Estimation

Once validated, the selected models are used to project future traffic volumes based on independent forecasts of GDP.
Long-term organic growth rates are derived from these projections, reflecting baseline demand absent structural
shocks or exogenous interventions (e.g., airline strategy, major policy changes, infrastructure developments).
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3.6.2 REGRESSION ANALYSIS

3.6.2.1 DOMESTIC TRAFFIC

Firstly the domestic passenger development is compared against the GDP of Kenya. As seen Figure 3.37 below, while
the traffic development is more erratic due to external shocks (i.e. political conflicts), the general trend is similar.
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Figure 3.37: Domestic passengers vs Kenya GDP

Subsequently, a linear and logarithmic regression is performed to find the best model fit. The logarithmic model
includes a declining curve, and thereby natural market saturation. In developing markets such as Kenya it is expected
that after high growth initially, the rates reduce (mature) and elasticity between GDP and traffic growth reduces. As it
furthermore has the highest R2 and therefore correlation, this model is selected.

1,800,000
y =1,634,989.71In(x)- 5,680,028.96 2017
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x 20%1 2013
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£
S 800,000
e 2006°°7 R2
600,000 91%
400,000
200,000 Formula:
) Passengers (y)
=1,634,989 *
40.00 50.00 60.00 70.00 80.00 90.00 100.00 LN(GDP bn) -
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Figure 3.38: Regression models

To verify the selected model, a “backcast’ is performed, plotting the model results against the actual traffic numbers.
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Figure 3.39: Model results vs actuals

As can be seen, the model accurately predicts the trend of the traffic development. It is therefore used to forecast the
organic growth of domestic passengers from JKIA airport.

3.6.2.2 INTERNATIONAL TRAFFIC

Analyzing 2024 international traffic, the flows are divided into four main geographic areas:
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Figure 3.40: International passenger shares per geography

It is further assumed that 50% of international passenger traffic is Kenyan, or dependent on Kenyan GDP. The GDP
mix used in the model is therefore as follows:

Table 3.3: GDP mix used

Geography % GDP Weight

Kenya 50%
Africa 23.6%
Europe 11.3%
Middle East 11.4%
Asia 3.6%

Furthermore, the organic growth forecast only includes the O&D passengers, as transfer passengers are dependant
on other factors not related to macro economic drivers. Mainly the airline strategy of Keny Airways and the capacity
deployed in the market is a leading driver for transfer passengers. Therefore, this flow is forecast as part of the bottom-
up analysis.

The international O&D flow against the mixed GDP is showing a similar trend, albeit affected by the political conflict in
2013-2014.
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Figure 3.41: International passengers vs mixed GDP

Similar to the domestic analysis, both a linear and a logarithmic model are tested. Both models show high correlation
of 94%. The linear model is selected as both models show similar correlation and it is expected that the African
international market is still far from mature. The grow trend over the next 20 years will therefore remain strong.

Logarithmic regression Not used
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Figure 3.42: International regression models

To verify the selected model, a "backcast” is performed, plotting the model results against the actual traffic numbers.
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Figure 3.43: Model results vs actual international traffic

As can be seen, the model accurately predicts the trend of the traffic development. It is therefore used to forecast the
organic growth of international passengers from JKIA airport.

3.6.3 FORECAST DRIVERS

GDP is the driver used to forecast organic growth of passengers at JKIA. The forecasts are a mix of respected sources
such as Oxford Economics and EIU, until 2034. From 2034 to 2045, a similar trend is followed as in the previous
decade, showing a steady reduction in annual growth rates.
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Figure 3.44: GDP forecasts used

3.7 BOTTOM-UP FORECAST

3.7.1 APPROACH

The bottom-up methodology builds the traffic forecast for Jomo Kenyatta International Airport (JKIA) by aggregating
detailed traffic components and operational factors from the ground up. This approach focuses on route-level, airline-
level, and market-specific drivers, capturing granular dynamics that are often not reflected in macroeconomic indicators
alone.

The key factors considered in this element are:

1 Airline network strategies and capacity plans (especially Kenya Airways/Jambojet, as this is the hub airline)
1  Tourism development
1 Regulatory and geopolitical factors

3.7.2 KENYA AIRWAYS & JAMBOJET DEVELOPMENT

This airline group, comprising Kenya Airways and Jambojet, carried 59% of all passengers at the airport in 2024 and
is therefore the main factor to consider in terms of strategy and future expansion. The planning of the future airport
facilities should accommodate for the plans this airline group envisages.

In the domestic market, these airlines transport 95% of passengers, Jambojet is the largest in the domestic market,
with market share of 60%.

In the international market, Kenya Airways carried 48% of all passengers.

Kenya Airways currently has a fleet comprising 34 aircraft, of which 30 are for passenger use. In addition, Jambojet
has a fleet of 9 Dash 8 aircraft. The total fleet for passenger transportation therefore consists of 43 aircraft, of which
39 are for passenger transport.
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Table 3.4: Kenya Airways and Jambojet fleets

KQ Boeing 787-8 9 Wide-body Passenger Long-haul international routes
KQ Boeing 737-800 8 Narrow-body Short to medium-haul regional routes
Passenger

KQ Embraer E190 13 Regional Passenger Domestic and regional African routes

KQ ggglsng 37- 2 Freighter Dedicated cargo operations

KQ ggggg 37 2 Freighter Dedicated cargo operations
De Havilland

JM Canada DHC-8- 9 Turboprop Passenger Domestic and short regional routes
400

Project Kifaru 2 is Kenya Airways' comprehensive strategic recovery and growth plan, initiated to transform the airline
into a financially sustainable and operationally efficient carrier. Building upon the initial phase, which focused on
stabilizing operations post-COVID-19, Project Kifaru 2 aims to modernize the fleet, enhance customer experience, and
achieve long-term profitability. The last phase of the programme is now ongoing and is the growth phase.

Under its strategic plan, Kenya Airways aims to double its passenger numbers and revenues by 2030. By 2035 the
airline group aims for 12.5 million annual passengers and 70 passenger aircraft. In 2024 5.2 million passengers were
handled.

It is envisaged that the Kenya Airways fleet grows to 45 aircraft and the Jambojet fleet to 25 aircraft. Jambojet is also
envisaged to expand into regional Eastern African routes. In the long term, post 2035 the growth of the fleet should
then continue to some 100 aircraft. It is however noted that no firm orders have been placed at the time of preparing
this forecast in 2025.

While O&D passengers are expected to grow strongly due to tourism growth and economic growth, enhanced by
growth of the middle class and population growth, the airline also aims to increase its transfer share. In 2024 20%
transfer share was recorded (on international traffic).

Kenya Airways is launching direct flights between Nairobi and London Gatwick Airport, commencing on July 2, 2025.
This new route will operate three times a week, supplementing existing services to London Heathrow and increasing
total weekly flights between Nairobi and London to ten. It is however mentioned that the overall 2025 growth is limited
due to limited fleet availability.

While no firm orders have been placed, the consultant has used the Kenya Airways strategic outlook as a base and
made assumptions on the potential incorporation timeline of the total fleet growth by 2035. The fleet growth
incorporated in the forecast, is therefore as estimated as shown Figure 3.45 below. The additional passengers that
each aircraft can carry over a year is added to the organic growth of all other airlines. It is assumed that all Kenya
Airways fleet expansion will be used for international routes, and Jambojet will take the majority of the domestic growth
while 6 of its new aircraft are destined to develop an international network in the region.
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Figure 3.45: Assumed fleet growth in base case

3.7.3 OTHER DRIVERS

3.7.3.1 TOURISM GROWTH

Tourism is a key driver for growth, as 69% of tourists arrive at JKIA. As seen before, tourism has grown from 1.9 million
in 2019 to 2.4 million in 2024. This is partly due to fact that Kenya has recently made moves to ease visa restrictions
for many nationalities, including the implementation of an electronic travel authorization (ETA) system. It is expect that
this policy will continue to drive tourism demand. The Ministry of Tourism estimates continued growth to 5.7 million by
2028, more than double the current level. This is also in line with Kenya Airways” ambition to double their passenger
numbers.

As shown in the Figure 3.46 below, 5.7 million tourists will lead to 7.4 million passengers at JKIA (a tourist counts for
2 passengers, arriving and departing). This means an additional 4 million passengers for JKIA.
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Figure 3.46: Forecast tourists and resulting pax at JKIA

It should be noted that this is a target set by the government and although the initial trend suggests this is feasible, it
is used as guidance and support for the strong growth expected in the first years of the forecast. The resulting additional
passengers are not fully implemented in the base case, however serve as an upside case later detailed.

3.7.3.2 REGULATORY AND GEOPOLITICAL FACTORS

Air traffic at Jomo Kenyatta International Airport (JKIA) is also shaped by regulatory policies and geopolitical
developments. These factors can either constrain or stimulate traffic flows depending on how they evolve and are
implemented. The Table 3.5 below outlines key regulatory and geopolitical influences relevant to JKIA and discusses

their potential future impact.

Table 3.5: Other traffic drivers

Security situation in the Horn of Africa, particularly:

 Armed conflict and instability in Somalia,
including operations involving Al-Shabaab,
periodically impact Nairobi-Mogadishu air

services and traveler sentiment.

Spillover effects from conflict in Sudan and
tensions in the Democratic Republic of Congo
(DRC) can also affect regional travel patterns,
especially connecting traffic via Nairobi.

Improved stability and peace-building efforts in Somalia
and neighboring countries could unlock significant
regional demand, particularly for business and diaspora
travel. Conversely, persistent or escalating conflicts may
depress demand or necessitate rerouting and higher
insurance costs for airlines.

Single African Air Transport Market (SAATM)

SAATM is a flagship African Union initiative aiming to
liberalize air services across Africa by allowing airlines
from member states to operate freely within the
continent.

implementation remains uneven, with only partial
liberalization in practice due to protectionist policies in
some countries.

Full or broader adoption of SAATM could boost intra-

African connectivity from JKIA, leading to increased

frequencies, new city-pairs, and passenger volumes.

Conversely, sl ow i mpl emen
potential as a continental hub.
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These two factors have a significant impact on the forecast but are highly uncertain. Therefore, assumptions regarding
the future development will be incorporated into the scenarios, in order to indicate the impact either way.

The base case assumes a status quo, meaning that unrest remains in the region, but not directly in Kenya. The SAATM
remains at its current level, prohibiting for example the entry of a large African Low Cost Carrier, and limiting more
direct route developments.

3.7.4 TRANSFER PASSENGER FORECAST

Historically, transfer passengers have hovered between 1 and 1.2 million at the airport (2008-2017). The last two years
before the pandemic this grew to 1.5 million, some 18% of total traffic. However, transfer passengers have not
recovered to prepandemic volumes, while international and domestic O&D passengers have exceeded 2019
performance. It is expected that this is due to the increased tourism demand as a result of the Government's policies
and general economic growth in Kenya. More space in the cabins has therefore been taken on by O&D passengers,
leaving less capacity for transfers.
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Figure 3.47: Historic transfer passengers at JKIA

Due to the continued improved tourism situation with a more open visa policy, and the continued focus of the
government to improve this sector, it is expected that this trend will continue. Therefore the transfer forecast will be
based on the 2024 actual volumes and market shares.

It is expected however, that due to the large extra capacity projected by Kenya Airways, and its focus on being a hub
airline, that transfer passengers will grow to a share higher than before the pandemic. To estimate this flow, firstly the
transfer passengers by airline are separated. It is known that Kenya Airways transports 76% of transfer passengers.
The other 24% is equally distributed along the Skyteam partners.

Table 3.6: 2024 transfer passengers per airline

Kenya Airways 645,840
KLM 67,983
Air France 67,983
Saudi Arabian 67,983

For Kenya Airways, the capacity available grows and the connections improve with the new fleet available. In 2024,
20% of the airline’s international passengers were transfers. This ratio is increased to 40% by 2040, resulting in a
boost in transfer passengers.

Typical long standing hub airlines can reach transfer passenger shares of 50% - 60%. In the case of Ethiopian Airlines
this is 70%. However, with the current lower starting point and the strong expected growth of O&D passengers, the
transfer share for Kenya Airways is expected to grow from 20% to 40% in the base case.
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Table 3.7: Typical transfer shares of hub airlines

70%
60%
50%
20%
Ethiopian Airlines Turkish Airlines European Hub  Kenya Airways 2024

Airlines

The other airlines” transfer passengers grow in line with their overall growth, to maintain the ratio of transfers at the
same level as 2024.

3.8 FORECAST RESULTS

3.8.1 OVERALL RESULTS

The consolidated base case forecast, which takes into account the assumptions set out in the previous chapters results
in a strongly growing traffic demand to 22.3 million passengers by 2045 with an overall growth rate of 4.6%.

This forecast takes into account the strong fleet growth and ambition expected by Kenya Airways and Jambojet,
banking on the increased tourism trend and positive economic outlook. Passengers grow therefore from 8.6 million in
2024 to an expected 13 million in 2030.

Domestic and international O&D passengers will see the strongest volume growth, while transfer passengers grow
from 9.9% in 2019 to some 21% of total passengers. These are mainly carried by Kenya Airways and Jambojet.
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Figure 3.48: Passenger forecast results
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Total Pax o
Domestic 2,009,000 3,503,000 4,088,000 4,658,000 5,201,000 4.6%
Total Pax 5,742,000 7,529,000 9,387,000 10,879,000 12,367,000 3.7%
International
Transfer pax 850,000 2,009,000 3,499,000 4,305,000 4,743,000 8.5%
Total Pax 8,601,000 13,041,000 16,974,000 19,843,000 22,311,000 4.6%

3.8.2 INTERNATIONAL FORECAST

The international forecast is driven by general economic growth in Kenya, Africa and the other markets. Kenya
Airways/Jambojet is the main airline driving this growth, due to their fleet expansion and opportunity to capitalize on
the overall demand growth. Their market share therefore grows to 60%, from 49% in 2024.

The forecast below includes both O&D and transfer passengers. The rate of transfer passengers increases compared
to the 2024 rate.

The other main airlines, which are Qatar Airways, Emirates and Ethiopian, are expected to continue growing steadily
at the airport in accordance with the market growth. These airlines all transport passengers to their respective hubs,
for onward connections.

Qatar Airways is expected to double in the long term and grow from around 450.000 passengers in 2024 to 850.000

in 2045.
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Figure 3.49: International forecast passengers by airline
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3.8.3 DOMESTIC FORECAST

The domestic market is expected to grow at the strongest rate. It is considered that there is high demand for the highly
populated areas around Kisumu and Eldoret to expand frequencies, in addition to continued expansion to Mombasa.

It is expected that Kenya Airways will focus on international growth and Jambojet on the domestic market. Jambojet
with their significantly expanded fleet will therefore drive the growth in the next 5 years.
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Figure 3.50: Domestic passengers forecast by Airline

3.8.4 COMPARISON WITH 2022 FORECAST

The 2022 forecast was prepared during the pandemic with 2021 as latest data point. The main difference is the transfer
passengers have not recovered and are still some 40% below 2019 levels while domestic and international O&D
passengers have well exceeded 2019 levels.

It is unknown why the previous forecast includes such a high growth in transfer passengers to 7.6 million by 2045.
Based on the latest statistics and knowledge growth is coming from O&D passengers, which result higher than the
2022 forecast. Overall transfer passengers remain at the same percentage as 2024, some 11% of total traffic.
Resulting in 2.3 million passengers by 2045, while the 2022 forecast reached a significantly higher level. Due to this
difference, the new forecast results slightly lower than the previous forecast.

It should be noted that that in this forecast Kenya Airways has not yet provided inputs. A strategic change in relation
to transfer passengers could change the future view.
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Figure 3.51: Forecast results comparison with 2022 forecast

3.8.5 AIR TRANSPORT MOVEMENTS

The ATMs are calculated for the following categories:

Domestic flights
International flights
Cargo Flights

1 GA & Other flights

= =4 =

The following start values are derived from the 2024 schedule and historical statistics.

Table 3.8: 2024 ATMs per category

Category 2024 ATMs

Domestic passengers ATMs 29,108
International passenger ATMs 57,047
Cargo ATMs (all international) 18,243
GA & oyher ATMs (mix international and 11,330
domestic)

Total ATMs 115,728

Cargo flights are not specifically identified in the schedule but assumed to be flights without passengers.

GA & other flights are not specifically identified in the schedule but are assumed to be the flights with between 1-10
passengers.

For domestic and international passenger flights, the 2024 ratio of passenger per aircraft has been established. This
ratio is then grown slightly over time to reflect increased load factors and larger aircraft (KQ focusing on international
routes).
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Figure 3.52: Forecast Pax/ATM

This results in some 73 thousand domestic ATMs and 121.000 international ATMs.
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Figure 3.53: ATMs forecast

2024 2030 2035 2040 2045 CAGR 24-45
Domestic ATMs 29,108 49,256 56,069 62,320 67,871 4.1%
International ATMs 57,047 80,110 105,562 121,329 133,347 4.1%

General Aviation and Other movements are calculated in accordance with the organic growth rate of the international
passengers. Thereby it considers the economic development of Kenya and partner regions. The movements in this
category result in a growth from some 11.000 movements to 22.000 by 2045, at a 3.2% average growth rate.
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Figure 3.54: GA and other ATMs forecast

Cargo ATMs are calculated in accordance with the cargo forecast. In 2024 it is estimated that some 18,000
international cargo ATMs took place.

It is assumed that the cargo ATMs grow in line with the overall cargo volume forecast, this means that the split between
cargo handled in passenger bellyholds and full freighters remains stable. The cargo growth forecast is further specified
in chapter 10, and the resulting annual ATMs are shown in Figure 3.55 below.
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Figure 3.55: Cargo ATMs forecast
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3.9 FORECAST VALIDATION

3.9.1 STATISTICAL VALIDATION

Firstly, the statistical models are validated to ensure that these are statistically valid and a food fit for the forecast.
3.9.1.1 Domestic Model Validation

A logarithmic model as seen in Figure 3.56 below is developed.

1,800,000
1,600,000 y =1,634,989.71In(x)- 5,680,028.96 201%017 s 2019
1,400,000 R2=0.91 2015
2012
1,200,000 - 2014
3 201b 2013
o 1,000,000 208809 2010
800,000
S ' 007
O 600,000 2006
400,000
200,000
40.00 50.00 60.00 70.00 80.00 90.00 100.00
Kenya GDP

Figure 3.56: Domestic Regression Model

The analysis of the model parameters suggests it is a good fit. The R square suggests a good correlation between the
driver (Kenya GDP) and the passenger development. The P-value is within limits. The Root Mean Square Error
shows a 96 thousand passenger error, which is less than 5% of the total passengers in 2024.

Table 3.9: Domestic Regression results

Intercept - 5,680,029
X Variable Kenya GDP 1,634,990
R Square 90.7%
Adjusted R Square 89.9%
P-value 1.50281E-07
RMSE 96,133

Plotting the errors also indicates that the model values are within acceptable range of the true values.
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Figure 3.57: Error analysis Domestic Regression
3.9.1.2 International Model Validation

A Linear model as seen below is developed.
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Figure 3.58: International Regression Model

The analysis of the model parameters suggests it is a good fit. The R square suggests a good correlation between the
driver (Kenya GDP) and the passenger development. The P-value is within limits. The Root Mean Square Error
shows a 167 thousand passenger error, which is less than 3% of the total passengers in 2024.

Table 3.10: Domestic Regression results

Intercept -2,364,562
X Variable Kenya GDP 1,745
R Square 93.7%
Adjusted R Square 93.2%
P-value 1.443E-08
RMSE 167,216

Plotting the errors also indicates that the model values are within acceptable range of the true values.
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Figure 3.59: Error analysis Domestic Regression

3.9.2 REGIONAL CONTEXT

East Africa is experiencing major airport expansion, with Addis Ababa, Kigali, and Entebbe investing heavily in new
terminals and infrastructure to position themselves as key aviation hubs.

Figure 3.60: Hub airports in East Africa

New mega projects:

1 Addis Ababa: New Abusera/Bishoftu airport aims for 100+ million passenger capacity.
1 Kigali: Bugesera airport under construction with capacity up to 14 million.
1 Entebbe: Upgrading terminals to handle up to 6 million passengers by 2033.
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Regional governments are investing in national carriers (e.g., Ethiopian Airlines, RwandAir, Uganda Airlines), often
tied to airport expansion strategies.

Key Airport Expansions:
Table 3.11: East Africa Hub Airport Expansions

Current Annual
Passengers

Development Plans

Future Potential / Capacity

1 Developing a new mega-airport

near Bishoftu/A T Phase 1 (by
Addis Ababa (Bole + SE of current airport). o i ﬁ:::[:lelgts Bole capacity ~6 0 mi /yeari
new Abusera/Bishoftu Backed by Ethiopian Airlines ~ 1 million/year i:ull build-out:  100i
airport) and ADB. . (capacity 110 million#
1 Phase 1 opens ~2029, includes expanded terminal 270 ircraft
two runways expanding existing supports runways, arcra
capacity and constructing an stands)
Afairport cityo
igali i T Bugesera Phia
o 1 Building new  Bugesera T :(;gg:h?éernatlonal 1.8 million/»
Kigali ~ (Current  + International : ~710,000 in 2023 1 Full new airport build-out:
Bugesera new) Kigali. ' ) (report shows ~8 million/y:
1  Construction ongoing 600k in 2022, 710k expandable to
1  Operational by 2027i 28 . in 2023) . 14 million+
1 Expansion of terminal
(20,000 m]
arrivals/departure upgrades, T ~1.93 M i ¢ ghort-term (20240 25);
Entebbe (Uganda) new terminal wing to open in (pre-COVID), ~3.5 milliony
2025). ~3.5 M 1 Long-term (by 2033):
1 Runway/cargo facility mid-2024 ~6 million/y:
enhancements. projection;.

1 Long-term plan to reach ~ 6
passengers/year by 2033 .

120 7
2 .? 2
g 100 g g6
Q. [oR Q.
IS g 12 T 5
[&] 80 o o
g 90 g 8 T 3
> > >
£ 40 c 6 c
c c c
S c 4 c 2
c e -
= 9 = o wm =

Addis Abeba Kigali Entebbe

M Current ™ Mid term ™ Long Term M Current ™ Mid term ™ Long Term M Current ™ Mid term ™ Long Term

Figure 3.61: Capacity addition in East Africa Hubs
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Airline development plans in the region are as follows:

Table 3.12: East Africa Hub Airline Expansions

T ~150 1 On order: 65 aircraft (incl. A350s,
passenger B787-9, B777-9X, 33x737 MAX); 1 CGrowth ~ under
o + ~17 1  Plannin an  additional ~20 expand to 207 destinations,
EFhl_oplan cargo regiona? jets ~65 M pax/year,
Airlines aircraft (A220/ E2/ 737 MA> volume.. .Focusmg on reg[onal
(total ~167) projected to nearly double from conneqtlwty . and moqlermsgng
ggzgf early 2145 t0 ~271 by 2035 fleet; pioneering 777-9X in Africa
1  Strategic ambition to standardize
fleet (737s & A330s), expand
1 Plans to double fleet in upcoming across Eastern & Southern
RwandAir i 1_4'|' 15 years (~28i 30 aircraft); Africa; improve e_fficiency and
aircraft 1 Aiming to add ~13 more by 2029 passenger experience. Qatar
(both narrow- and widebodies). Airways likely to take ~49% stake,
boosting access and accelerating
growth
T Intends to double fleet to ~127 13 T chamcl)m%l L%rrrenrﬁ“q%rkroﬁ)t(g:n(ion
over 5 years: adding 2xA320neo Lo%don Mumbai. Abuia. Ri dﬁ
Uganda . (dry l ease June ! ’ ja, Riyadh,
Airlines 1 6 aircraft A320s. 2x787-9 lona-haul b Cape .Town), bopsted long-haul
, g-haul Dby
2029i 30, plus cargo freighters capacity, regional cargo
y operations, and fleet

(737-800BCF, 777F) modernization

Contrasting the planned additional capacity against the regional traffic outlooks suggest that the capacity
developments are in line with potential volume. Therefore, JKIA should invest in the modernizing the facilities to
maintain its strategic position in the region and facilitate growth of Kenya Airways.
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Figure 3.62: Growth of hub capacity in East Africa
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Industry forecasts are prepared by Boeing and Airbus, for specific regions and traffic flows. Below is a visualization of
their forecasts for Africa. As can be seen especially intra-Africa is expected grow strongly.

8.00%

7.20%

7.00% 6.80% 6.90% 6.80%

6.00%
5 00U 4.90%
.00%

4.00%

3.50%

3.00%

2024 - 2044 CAGR

2.00%

1.00%

0.00%
Intra Africa Africa Europe Africa Middle-East

W Boeing M Airbus

Figure 3.63: Industry Africa Traffic Forecasts

3.9.3 DOMESTIC PASSENGERS

The domestic passenger volume is compared to the Mombassa forecast, as there are limited routes possible and
Mombassa is the main route from JKIA domestically.

As can be seen in Figure 3.64 below, ALG forecast for Mombassa reaches 2.8 Mpax by 2045. In 2024, 83% of domestic
traffic was on the Nairobi route, some 1 million passengers.

Assuming the same Split continued to 2045, this leads to 2.3 Mpax on the JKIA route by 2045 according to the previous
forecast.
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Figure 3.64: Mombassa Domestic passenger forecast

Regarding JKIA, domestic forecast passengers reach 5.2 Mpax by 2045. In 2024 50% of domestic passengers were
on the Mombassa route.

Assuming the same Split, this leads to 2.6 Mpax on the JKIA-Mombassa route by 2045. This is in line with the higher
expected O&D growth in the updated forecast.

This compares to around 4.7 million passengers on the Cape Town i Johannesburg route currently. As the population
is about 2x the size of Nairobi and Mombassa, it is considered appropriate volume for the Nairobi i Mombassa route.

Annual pax millions
w

2024 2030 2035 2040 2045

M Other routes W Mombassa route

Figure 3.65: JKIA Domestic Forecast
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3.9.4 BILATERAL AGREEMENTS

As of 2025, Kenya maintains a network of over 80 BASASs, including highly liberalized arrangements with key partners
such as Qatar, India, South Africa, the United Arab Emirates (UAE), and Tanzania. Recent expansionsd including
new agreements with Somalia and updates with Czech Republic, Cyprus, and Chiled reflect a strategic shift toward
deepening market access and increasing operational flexibility for Kenyan carriers.

Many of Kenyads aopensldaselanestsdfsech asuniinited frequencies, double designation, and
unrestricted aircraft sized which position the country to attract more international carriers while allowing local airlines
to expand into underserved markets. The Kenyai UAE and Kenyai Qatar BASAs, for example, permit unrestricted
cargo and passenger movements, offering vast growth potential in long-haul and transshipment traffic. At the same
time, updated African BASAs (e.g., with Angola and Somalia) support regional integration under the Single African
Air Transport Market (SAATM).

Kenyan officials participated in the most recent ICAN session (held in Kuala Lumpur, Oct 217 25, 2024), where

numerous countriesd including European, Asian, and Middle Eastern partnersd entered into discussions over both

new BASAs and updates to existing agreements. ICAN Participation si gnal s Kenyads active ro
multiple bilateral agreements simultaneously.

Kenya Airwaysé CEO met with Mexicobs partners to direptl ore e:
passenger, cargo, and mail flightsd indicating formal movement toward a refreshed BASA.

These efforts reflect Kenya's strategic pursuit of a more liberal and diverse air services network, vital for expanding its
aviation growth and global connectivity this supports the forecast with a strongly expanded network and frequencies.

3.9.5 ROAD NETWORK IMPROVEMENTS

As part of the national Vision 2030 strategy, the Government of Kenya has prioritized the development of an extensive,

modern road network to suppor tmitddeencameesmhomy.&ecoghizing tnaaspootr mat i o
infrastructure as a key enabler of economic growth, regional integration, and equitable development, the road

expansion programme seeks to enhance mobility, reduce transport costs, and improve connectivity across

urban and rural areas.

Flagship initiatives include:

1 Expansion of the Northern Corridor linking the Port of Mombasa to Nairobi, western Kenya, Uganda, and
Rwanda. This project has already been delivered in 2023.

1 Mombasai Nairobi Expressway. 4-lane toll expressway to shorten travel time from 10.5 to 4.5 hours,
completed under PPP. Expected construction start by 2026.

 Construction of bypasses (e.g., Kisumu, Eldoret, and Mau Summit) to ease urban congestion and facilitate
freight movement.

 Improvement of low-volume sealed roads in rural counties to open up agricultural and tourism regions,
enhancing domestic market access.

Especially the Mombasa i Nairobi expressway reducing travel time by car significantly can impact air travel demand
on that route.

Looking at routes with a similar road travel time however, it can be seen that demand for air travel persists:
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Air travel demand on the Nairobii Mombasa route is likely to remain strong due to several factors.

1 Air travel continues to offer significant time savings, with a one-hour flight plus minimal transfer time proving
more efficient than even a 4.5-hour road journey.
1 Low-cost carriers such as Jambojet and Fly540 keep fares competitive with road alternatives,
1  Many travelers prioritize the comfort, safety, and reliability of flyingd especially for tight schedules or premium
service expectations.
T Additionally, the route is heavily used as a domestic |

3.10 SCENARIOS

Recognizing uncertainty in the aviation sector, three scenarios are developed:

1 Base Case: Continuation of current trends, including forecast GDP growth, stable airline operations, Kenya
Airways expansion as per their currently shared strategic vision, continued tourism growth, and a similar
political and security situation as present.

 High Growth Case: Accelerated economic growth, aggressive airline route development, further stimulation
of the hub operations by Kenya Airways, growing more towards competitor Ethiopian Airlines.

1 Low Growth Case: No progress in intra-Africa cooperation in terms of aviation, open skies and route
development, no significant fleet expansion from Kenya Airways.

Each scenario includes different assumptions regarding the key drivers of traffic in Kenya. This allows stakeholders to
understand the range of potential outcomes of the forecast.

3.10.1 UPSIDE SCENARIO

As set out above, the upside scenario considers an increased hub activity of Kenya Airways. The environment for this
is optimal as in this scenario increased economic performance of Africa is assumed, as well as increased African
cooperation for the aviation sector. This all in all leads to more connections and Kenya Airways further fleet growth.

In this scenario, additional fleet deliveries are expected for Kenya Airways and Jambojet. In addition, the transfer share
will grow to 50% instead of 40% in the base case.

In the long term, the transfer share at the airport will grow from 9.9% in 2024 to 27% by 2045.
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Figure 3.66: Upside case forecast results

CAGR
2024-45
;‘;ﬁ"e':ﬁ’é 2,009,000 4,105,000 4,790,000 5,459,000 6,095,000 5.4%
|nI§rtr?;tli3§::a| 5,742,000 8,016,000 9,780,000 11,335,000 12,885,000 3.9%
Transfer pax 850,000 2,472,000 4,243,000 5,890,000 7,048,000 10.6%
Total Pax 8,601,000 14,593,000 18,814,000 22,684,000 26,028,000 5.4%

3.10.2 DOWNSIDE SCENARIO

The downside scenario explores how traffic would develop when cooperation between African countries and airlines
no develops, inefficiencies and high ticket prices remain, and Kenya Airways only manages a moderate fleet expansion
in coming years. The airlines remains operating transfer shares as currently recorded.
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Figure 3.67: Downside case forecast results

CAGR
2024-45
Total Pax
Domestic 2,008,816 2,942,104 3,433,622 3,912,763 4,368,878 3.8%
Total Pax
International 5,742,129 7,919,640 9,360,283 10,848,285 12,331,414 3.7%
Transfer pax 849,789 1,304,960 1,542,342 1,787,528 2,031,911 4.2%
Total Pax 8,600,734 12,166,704 14,336,247 16,548,576 18,732,204 3.8%

3.10.3 SCENARIOS COMPARISON

The upside and downside scenarios represent the range of the potential development with a high degree of certainty.
The high case, with more transfer traffic and Kenya Airways development ends up 16.7% higher than the base case.

The low case, assuming less connectivity and cooperation in Africa ends 16% below the base case.
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Figure 3.68: Scenarios Comparison

3.11 CARGO FORECAST

3.11.1 HISTORICAL CARGO ANALYSIS

Cargo has been very erratic historically, as can be seen, after a growing trend until 2007, the development was static
until 2017. Between 2017 and 2024 cargo has grown strongly, especially the export. As production of fresh goods like
flowers, fruit and vegetables is a major economic activity in Kenya this has driven the export, which comprises some
80% of total cargo carried. Only a minor share of less than 1% is domestic, all other cargo is international.

350,000,000
300,000,000
250,000,000
200,000,000
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Annual cargo

100,000,000
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Import e Export

Figure 3.69: Historic Cargo development
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Export comprises mainly flowers, which is nearly 50% of all export. Fresh fruit and vegetables is the next main export
market with 30%.

meat/fish
9%

Veg/fruits
31%

Figure 3.70: Cargo export breakdown

3.11.2 APPROACH
Typically, air cargo is highly correlated to GDP growth (national GDP for import, and GDP of destination countries for

export). However, it appears that in this case, there is very little correlation, as shown in Figure 3.71 and Figure 3.72
below.

2.5
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Figure 3.71: Cargo import growth index vs Kenya GDP

KE25032-0100D-RPT-PM-04 REV006 FEBRUARY 2026 62



Jomo Kenyatta International Airport
Consultancy Services for Preparation of Integrated Master Plans for
Jomo Kenyatta International Airport (JKIA) & Wilson Airport (WAP) Final Report

1.8
1.6

1.4 /

1.2

0

|

0.8
0.6

Index 2005

0.4
0.2

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

International Export === NMixed GDP

Figure 3.72: Cargo export growth index vs mixed international GDP
As aresult, plotting GDP and export does not result in a statistically valid relationship (R squared at just 46%, indicating
little correlation), a different methodology therefore has to be sought, not taking GDP as a driver.
300,000,000
y = 1E+08g0-0002x
250,000,000 R2 =0.4599

200,000,000
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100,000,000
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Figure 3.73: Export vs GDP model results

In order to estimate the potential future development of air cargo in JKIA firstly various industry forecasts are consulted.
Boeing produces the World Air Cargo Forecast with projections per flow per key region. Africa as a whole is included
in the forecasts. The latest update was from 2023 and shows expected growth to Asia reaching 5.7% until 2043.
To/from Europe is expected to show average annual growth rates between 2.3% for export and 4.8% for import.

Airbus Forecasts 6.2% annual growth from 2027-2043 on average for intra Africa cargo. Between Africa and other
regions this average expected annual growth lies around 4%.

This is also compared to historical growth at JKIA itself in the very long term. Analyzing the average growth rates from
2004 to 2024 should indicate the very long-term trends. It is seen that in this period export grew with 3.3% on average
while import grew at a 2.2% rate.
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Figure 3.74: Cargo forecast outlook Boeing and Airbus vs JKIA historical

In addition, Kenya Airways” plans for their cargo growth should be taken into account. In 2024 the airline carried some
70.000 tons of cargo, with a fleet of 3 Boeing 737 cargo aircraft and on their bellyhold flights.

Their ambition is to grow their cargo volume by 200% by 2035 and operate a fleet of 15 full freighter aircraft, including
wide bodies.

Combining the historical performance at JKIA with future potential market development and the plans of Kenya
Airways, the expected growth rates are set. It is noted that the entire Africa market is expected to grow strongly. With
JKIA being a key hub in Africa it is expected that the airport will develop more in line with the overall market. This
assumption also takes note of the strong economic development expected, the population growth forecast, and
expected growing middle class.

Taking this into account, future growth rates are set as follows:

Table 3.13: Cargo CAGRs forecast

Cargo Flow Growth rate 2024-2045

Export 4.0%
Import 3.0%
Domestic 3.0%

3.11.3 FORECAST

With the assumptions set out before, air cargo at JKIA is expected to grow from 390 thousand tons in 2024 to 777
thousand tons in 2045, doubling the volume over the forecast period.
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Figure 3.75: Cargo Volume forecast

Based on analysis of the schedule of 2025, and maintaining this level, it is expected that 71% is carried on full freighters
and the remaining in the bellyhold of passenger aircratft.

3.12 DESIGN PARAMETERS

3.12.1 APPROACH

Design hour parameters are essential in planning airport terminal and airside facilities. These parameters, such as
Peak Hour Passengers and Aircraft Movements, are derived from forecast annual traffic and reflect the highest
demand periods expected under normal operational conditions.

The 12th Edition of the IATA ADRM provides updated guidelines for deriving these parameters, emphasizing data-
driven, scenario-based forecasting that balances capacity, service level, and cost-efficiency.

Firstly, the base year design hours are established from the 2024 flight log facilitated by KAA. The following peak hour
segments are established:

Domestic O&D passengers Arrivals
Domestic O&D passengers Departures
Domestic O&D passengers two-way
International O&D passengers Arrivals
International O&D passengers Departures
International O&D passengers two-way
Combined O&D passengers Arrivals
Combined O&D passengers Departures
Combined O&D passengers two-way
Transfer passengers

o Domestici Domestic

o Domestici International

0 International Domestic

0 International - International

=A =4 =4 -8 -8 -8 -8 -8 e o

The same is calculated for the ATMs (less transfers)

In accordance with IATA 12 Edition, the 97th - 99th percentile hour for each segment is defined for each category.
Thereafter these are related to a peak to annual ratio, and forecast in line with the annual passenger volumes.

In the IATA Airport Development Reference Manual (ADRM), 12th Edition, the selection of the design hour percentiled
97th, 98th, or 99thd is guided by the desired balance between infrastructure capacity, cost-efficiency, and service

KE25032-0100D-RPT-PM-04 REV0O0O6 FEBRUARY 2026 65



Jomo Kenyatta International Airport
Consultancy Services for Preparation of Integrated Master Plans for
Jomo Kenyatta International Airport (JKIA) & Wilson Airport (WAP) Final Report

quality. These percentiles represent the hourly passenger demand levels that are exceeded only 3%, 2%, or 1% of
the time annually, respectively.

Percentile Use
for airports aiming for high facility utilization with some tolerance for congestion
97th Percentile during peak times. This percentile is often chosen when budget constraints are

significant, and occasional crowding is acceptable.

Represents a balanced approach, providing a compromise between infrastructure
98th Percentile investment and passenger comfort. It is commonly used for airports seeking to

maintain a consistent level of service without overbuilding.

Ideal for airports prioritizing exceptional service quality, ensuring facilities can
99th Percentile handle nearly all peak demand scenarios with minimal congestion. This choice

often leads to higher capital expenditures but enhances passenger experience.

In addition, these percentiles are compared with the 30™ busiest hour of the year, which is the traditional way to plan
airport facilities. This means that in only 29 hours a year the design hour is exceeded. This is generally higher than
the 99" percentile and gives a higher service quality.

3.12.2 2024 PEAK VOLUMES

3.12.2.1 Domestic Hourly Analysis

The full year 2024 is analyzed to obtain the start values of the Domestic design parameters. Domestic passengers for
arrivals, departures and totals are organized per hour to obtain a ranking of the busiest hours of the year.
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The 98" percentile passengers are used, in order to plan for efficient facilities while providing a good level of service
to the domestic passengers.

3.12.2.2 International Hourly Analysis

Similarly, international passengers per hour are analyzed for 2024. It is noted that this includes both O&D and transfer
passengers. The transfer passengers are later separated by assuming a split based on the annual split.
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As the 30™ hour is significantly above the 98" percentile, and to provide the airport with optimal service quality, the
99t percentile is selected for international passengers.
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3.12.2.3 2024 Design Parameters

The resulting design parameters starting values are shown below in summary. The ATMs are realized with a similar
analysis, although taking the absolute peak of the year, to account for buffer in case of unscheduled movements.

Table 3.14: 2024 design hours

Passengers
Domestic 408 387 603
International 1,496 1,379 1,990
Combined 1,663 1,490 2,227
ATMs
Domestic 14 12 21
International 17 21 25
Combined 22 24 36

The annual transfer share of 15% of international passengers is applied to the international O&D numbers to obtain
transfer passengers in the peak hour. This results in 295 peak hour transfer passengers which are distributed as
follows:

Table 3.15: Assumed transfer design hours

Total Transfer 295
Domestic - Domestic 0

Domestic - International 29
International - Domestic 15
International - International 250

There is no significant flow of domestic to domestic passengers identified. It can however be a strategic planning
decision to plan for some minor facilities.

3.12.3 FORECAST DESIGN PARAMETERS

The design parameters obtained before are firstly analyzed in relation to the annual 2024 volume of each flow, to
obtain the peak-to-annual-ratio. This ratio indicates if the peak is high or low compared to its annual volume, with
reference to benchmark airports.

As can be seen in the benchmark below, JKIA peak hour are relatively low compared to the benchmark. This is partly
due to the fact that traffic is evenly distributed throughout the year with little peaks in certain months. Additionally, while
there are some arrival and departure banks throughout the day, the traffic is not as “peaky” as other hub airports.
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As can be seen in the trendline of the benchmark above, normally the peak hour ratio declines over time, as with
growing traffic volumes, the utilization throughout the day and year becomes more optimized. However, as the peak
ratios are already well below the trend, and it is expected that Keny Airways will optimize its schedule throughout the
forecast period, the peak ratios are maintained at a stable level, with the values of 2024. Therefore, the peaks will
grow directly in line with the annual traffic.

The resulting design hour forecasts are shown below.

3.12.3.1 Domestic Design Parameter Forecast
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s Arrival Departure 2-way
2024 2030 2035 2040 2045
Arrival 408 711 830 946 1,056
Departure 387 675 788 897 1,002
2-way 603 1,051 1,227 1,398 1,561
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3.12.3.2 International Design Parameter Forecast
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e Arrival Departure 2-way
2024 2030 2035 2040 2045
Arrival 1,275 1,671 2,084 2,415 2,745
Departure 1,175 1,541 1,921 2,226 2,530
2-way 1,695 2,223 2,772 3,212 3,652
3.12.3.3 Combined Designh Parameter Forecast
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2024 2030 2035 2040 2045
Arrival 1,499 2,133 2,605 3,004 3,397
Departure 1,343 1,911 2,334 2,692 3,043
2-way 2,007 2,857 3,489 4,023 4,549
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3.12.3.4 Transfer parameter forecast
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3.12.4 ATMS DESIGN PARAMETER FORECAST

The ATMs are growing in line with the overall ATM development and reach 70 hourly movements by the end of the
forecast period, from a current 30. This includes all types of ATMs, (Passenger, Cargo and General Aviation & Other).
This is the most robust demand. It is however noted that the baseline 2024 peak ATM number included 8 General
Aviation movements. These type of movements could be displaced outside the peaks in case capacity saturation is

reached.

Table 3.16: Forecast ATM design parameters

2024 2030 2035 2040 2045
Domestic
Arrival 14 24 27 30 33
Departure 12 20 23 26 28
2-way 21 35 40 45 49
International
Arrival 17 24 31 36 40
Departure 21 29 39 45 49
2-way 25 35 46 53 58
Combined
Arrival 22 33 41 47 51
Departure 24 36 45 51 56
2-way 30 45 56 64 70
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4 DEMAND AND CAPACITY ASSESSMENT

4.1 INFRASTRUCTURE

4.1.1 AIRSIDE

4.1.1.1 AIRSIDE INFRASTRUCTURE

The movement area at JKIA comprises all aerodrome surfaces and facilities that support aircraft operations, as defined
by ICAO Annex 14. This includes both paved and unpaved areas designated for aircraft take-off, landing, taxiing, and
parking. Key components of the movement area include runways, taxiways, aircraft parking stands, radio navigation
aids, airfield lighting systems, surface markings, and other visual guidance elements essential for safe and efficient
aircraft movement.

Runways are among the most critcalc o mponents of an airportds movement area,
for aircraft takeoff and landing operations. According to ICAO Annex 14, the movement area encompasses all paved

and unpaved surfaces designated for aircraft movement, including runways, taxiways, aprons, and associated visual

and navigational aids. The number, orientation, and physical characteristics of runways must be carefully planned to
accommodate the full range of aircraft types expected to operate at the airport, while also ensuring safe and efficient
operations under varying meteorological conditions.

Ideally, runway orientation should allow aircraft operations in at least 95% of prevailing weather conditions, minimizing

disruptions due to crosswinds or visibility limitations. Runways are identified by a two-digit number ranging from 01 to

36, which correspondstoone-t ent h of the magnetic azimuth of the runwayos
with a magnetic heading of 90° is designated as Runway 09, while headings of 180°, 270°, and 360° correspond to

Runways 18, 27, and 36, respectively.

Each runway can be used in both directions and is therefore assigned two numbers that differ by 18, representing the
180¢ directional change. For instance, Runway 06 in one direction becomes Runway 24 when used in the opposite
direction. In cases where multiple parallel runways share the same orientation, additional identifiers are used to
distinguish them. These include suffixes such as Left (L), Center (C), and Right (R). For example, three parallel
runways aligned to a heading of 150° would be desighated as Runways 15L, 15C, and 15R. When used in reverse,
Runway 03L becomes Runway 21R, reflecting the directional shift.

This standardized runway naming convention ensures clarity in air traffic control communications and supports safe
navigation for pilots. It also plays a vital role in the planning and layout of airport infrastructure, particularly when
considering future expansions, parallel runway operations, and integration with airside and landside facilities.

Jomo Kenyatta International Airport (JKIA) currently operates a single runway, designated 06/24, which is 4,117m long
and 45 meters wide and serves both takeoff and landing operations. The runway is aligned in a northeasti southwest
orientation, consistent with prevailing wind conditions, and supports a wide range of aircraft types under various
operational scenarios.

Table 4.1 Declared Distances at JKIA

06 4117 4457 4178 4117
24 4117 4178 4178 4117
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Runway 06 is the predominantly used direction at JKIA, owing to prevailing easterly winds that Favor operations in the
northeast orientation. This alignment ensures optimal runway usability and supports safe and efficient aircraft
movements under typical meteorological conditions.

Runway 24 at JKIA is primarily used for aircraft operations when wind conditions shift to Favor a southwest orientation.
While Runway 06 is more frequently utilized due to prevailing easterly winds, Runway 24 remains fully operational and
is used as needed based on meteorological conditions, traffic flow, and air traffic control directives.

According to ICAO Annex 14, taxiways are defined paths on an aerodrome designated for the taxiing of aircraft and
intended to connect different parts of the airfield. ICAO classifies taxiways into several types based on their function:

4.1.1.1.3.1.1 Runway Entrance Taxiways

These taxiways connect the apron or other parts of the aerodrome to the runway threshold or beginning of the takeoff
run. They are used by aircraft to enter the runway for departure.

4.1.1.1.3.1.2 Rapid Exit Taxiways (RETS)

Designed to allow aircraft to exit the runway at higher speeds (typically 507 60 knots), RETs are angled (usually 25°7
30°) to facilitate quick clearance of the runway after landing. Their placement is optimized based on aircraft landing
performance and runway occupancy time.

4.1.1.1.3.1.3 Regular Exit Taxiways

These are standard perpendicular or near-perpendicular taxiways that allow aircraft to exit the runway after landing.
They are not optimized for high-speed exits and are typically used when RETSs are not available or suitable.

4.1.1.1.3.1.4 Apron Taxiways

Located within the apron area, these taxiways guide aircraft between parking stands and the main taxiway system.
They are designed to accommodate tight maneuvering and are often marked with centerline guidance and clearance
limits.

4.1.1.1.3.1.5 Parallel Taxiways

These run alongside the runway and allow aircraft to taxi to and from runway ends without occupying the runway itself.
They are essential for efficient ground movement and help reduce runway occupancy time.

4.1.1.1.3.1.6 Cross Taxiways

These connect parallel taxiways or link different parts of the airfield across the runway system. They are critical for
routing flexibility and operational efficiency.

4.1.1.1.3.1.7 JKIA Existing Taxiway System

Jomo Kenyatta International Airport features a comprehensive taxiway network designed to support efficient aircraft
movement between runways, aprons, and terminals. According to ICAO Annex 14 definitions, taxiways are designated
paths for aircraft to taxis and connect various parts of the aerodrome, including runway entrances, exits, aprons, and
terminals.

4.1.1.1.3.1.8 Taxiway Designations:

The following taxiways are currently in use at JKIA:

Taxiway A
Taxiway B
Taxiway C
Taxiway E
Taxiway F
Taxiway G
Taxiway H
Taxiway J

=A =4 =4 =4 -4 -4 - -
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1 Taxiway K
1 Taxiway M

These taxiways vary in width and surface type, with most constructed of concrete and asphalt, and rated at PCN
65/F/A/WIT, suitable for Code E aircraft operations.

T Rapid Exit and Runway Access: Runway 06/24 is served by multiple exit taxiways, including:
0 Taxiway DT A loop taxiway connecting to Runway 24, used for turning onto the runway.

0 Taxiway G and M i Primary taxiways for aircraft transitioning between Apron 1 and the runway
holding points.

0 Taxiway M1, M2, M3 i Subsections of Taxiway M used for accessing specific stands (e.g., 22Ai
22F).

9 Apron Connectivity:
9 Apron 1 and Apron 2 are connected via taxiway G.
9 Taxiway G and M are critical for managing aircraft flow between Apron 1 and the runway.

9 Apron 3is connected via Taxiway A.

Jomo Kenyatta International Airport (JKIA) features a well-structured apron system designed to support a wide range
of aircraft operations, including passenger, cargo, general aviation, and long-stay parking. The aprons are strategically
located to optimize aircraft flow between terminals, taxiways, and the runway system.

Apron Types at JKIA:

1.1.1.1 Apron 171 Passenger Terminal Apron:

Located adjacent to Terminals 1A through 1E, Apron 1 serves as the primary apron for commercial passenger
operations. It accommodates a mix of Code C and Code E aircraft, with both contact stands (equipped with passenger
boarding bridges) and remote stands. The apron is connected via Taxiways G and M and includes designated stands
such as 3Ai 3C, 2Ai 2C, and 22Ai 22F. Stands are accessed through sub-taxiways M1, M2, and M3 depending on
aircraft type and gate assignment.

1.1.1.2 Apron 271 Cargo Operations Apron:

Apron 2 is dedicated to cargo handling and supports freighter aircraft operations. It is located near the cargo terminal
and includes stands sized for wide-body aircraft. The apron is equipped with high-strength pavement.

1.1.1.3 Apron 371 General Aviation and Long-Stay Parking:

Apron 3 is designated for general aviation and long-term aircraft parking. It does not have fueling facilities and is
primarily used for small and medium aircraft. Aircraft parked here are typically towed into position under apron control
guidance. This apron supports overflow operations and non-scheduled traffic.

All aprons at JKIA are surfaced with concrete or asphalt and rated at PCN 65/F/A/W/T. They are equipped with
centreline markings, edge lighting, and marshalling services.
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Commercial apron capacity Cargo apron capacity

s P
contact +- e‘
stands . @2

TOTAL: 49 stands *#** TOTAL: 10
{  (16E+4D+29C) stands (Code C)

Figure 4.1: Existing Apron at Jomo Kenyatta International Airport

4.1.1.2 RUNWAY DEMAND & CAPACITY

This section presents a comprehensive evaluation of the existing runway capacity at Jomo Kenyatta International
Airport (JKIA), alongside an assessment of proposed future runway system configurations. The analysis is grounded

in the airportés strategic devel opment goals and <consider
evolving operational demands and traffic volumes. The study focuses on both the projected capacity requirements for

the year 2045 and thelong-t er m vi si on for JKI Ads airside infrastructure,
international aviation standards.

Runwaycapacity is a fundamental metric that det erdmpedfieadly an air

takeoffs and landings® safely and efficiently within a given timeframe. It directly influences airside planning, airspace
design, and investment prioritization. As JKIA continues to position itself as a key aviation hub in East Africa,
understanding and optimizing runway capacity becomes essential to support future demand and maintain operational
resilience.

In line with international best practices, this chapter applies methodologies outlined in ICAO Annex 14 and FAA

Advisory Circulars to evaluate JKIAds runway performance.

scenarios, including current and forecasted traffic volumes, aircraft fleet mix, and separation standards. These factors
are used to estimate both hourly throughput and annual movement capacity, providing a robust foundation for
infrastructure planning.

The chapter also introduces a phased development strategy for runway expansion, aimed at balancing immediate
operational needs with long-term scalability. Each phase is designed to incrementally enhance capacity while
minimizing disruption to ongoing airport operations. This strategic approach ensures that JKIA remains responsive to
market dynamics and technological advancements in air traffic management.

By integrating technical analysis with strategic foresight, this chapter sets the stage for informed decision-making

around JKI A6s runway i nfr ast rowth aswamedern, sfiicient, and globallg connéeceed c ont i n

airport.

To estimate the runway capacity at JKIA, a specialized simulation and analysis tool developed by DAR was employed.
This tool enables detailed modeling of aircraft movements under various operational scenarios, incorporating
international standards and local constraints. The methodology applied includes a step-by-step process that integrates
traffic forecasts, fleet mix assumptions, and separation requirements to calculate both hourly and annual throughput.
The following sections outline the analytical approach and key calculations used to derive capacity estimates for each
proposed runway configuration.
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Single / Multiple Runway
Capacity

The following diagram illustrates the methodology applied in the computation process, highlighting how Arrival runway
Occupancy Time (AROT) and Departure runway Occupancy Time (DROT) influence the overall capacity estimates
across different runway configurations and traffic conditions.

Runway Hourly
Capacity

Random Flight Runway Allocation Runway Sequencing

—— o —

Figure 4.2 Runway Capacity Model - Evaluation Process

Once the runway capacity has been assessed in terms of aircraft movements, the Annual Service Volume (ASV)
methodology, as defined by the Federal Aviation Administration (FAA), was applied to convert movement capacity into
annual passenger estimates. This approach providesa r el i abl e projection of an airpor
based on its runway system. The ASV method accounts for a range of influencing factors, including variations in
runway usage, aircraft type and mix, prevailing weather conditions, and operational constraints that typically occur
throughout the year. By incorporating these variables, the ASV offers a more realistic and comprehensive estimate of
JKI A6s ability to accommodate passenger traffic over ti me.

To estimate runway capacity at JKIA, a hybrid analytical approach was adopted. Central to this methodology was the

FAA Airfield Capacity Spreadsheet Model, which was calibrated to reflect the existing operational conditions at JKIA.

This calibration ensures alignmentwi t h t he FAA6s Annual Service Volume (ASV)
for translating hourly aircraft movements into annual passenger capacity.

The model calculates hourly movement capacity by integrating several key operational parameters:
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1 Radar Separation: A minimum separation of 3 nautical miles (NM) between aircraft, based on standard air
traffic control practices.

1 Wake Turbulence Separation: Derived from ICAO Doc 4444, aircraft are categorized into Medium
Turboprop, Medium Jet, and Heavy Jet classes to determine appropriate spacing.

1 Buffer Times: To account for ATC variability, buffer times of 12 seconds for arrivals and 15 seconds for
departures were applied.

1 Fleet Mix: The model incorporates projected traffic forecasts for the year 2045, reflecting expected aircraft
types and operational patterns.

1 Arrival Runway Occupancy Time (AROT): The time interval from threshold crossing to runway exit for
arriving aircraft.

1 Departure Runway Occupancy Time (DROT): The time from brake release to runway exit for departing
aircraft.

Due to the lack of detailed information regarding the required parameters for this analysisd both for current operations
at JKIA and future operations at JKIA, DAR made informed assumptions based on its professional expertise and
experience in airport planning and operations.

4.1.1.2.3.1.1 Radar Separation

For the purpose of this analysis, it is anticipated that the minimum radar separation between two aircraft at JKIA will
be 3 nautical miles (NM) in future operations. Accordingly, a 3NM separation has been assumed for both arrival-to-
arrival and departure-to-arrival sequences.

4.1.1.2.3.1.2 Wake Turbulence Separation

Wake turbulence refers to the rotating air masses generated at the wingtips of aircraft, particularly large jets, during
flight. These vortices can pose significant hazards to following aircraft, especially during approach and landing phases.
To mitigate this risk, minimum separation standards between aircraft are defined in ICAO Doc 4444, based on the
wake turbulence category of each aircraft.

At JKIA, aircraft are classified into three categories for the purpose of runway capacity modeling and separation
calculations. These categories reflect the expected fleet mix based on current operations and traffic forecasts:

T Medium Turboprop Aircraft: Includes turboprop aircraft with a maximum take-off weight (MTOW) between
7 and 136 tons, such as the ATR 42 and ATR 72.

T Medium Jet Aircraft: Covers jet aircraft with an MTOW between 7 and 136 tons, including the Airbus A320
family and Boeing 737 series.

I Heavy Jet Aircraft: Refers to aircraft with an MTOW exceeding 136 tons, excluding the A380. Examples
include the Boeing 777, Boeing 787, Airbus A330, and Airbus A350.

By combining wake turbulence separation minima with radar separation requirements (typically 3 nautical miles),
the analysis establishes the necessary spacing between successive arrivals. These separation standards are critical
inputs in the runway system capacity model used for JKIA, ensuring safe and efficient aircraft operations under varying
traffic and weather conditions.

The following table outlines the separation distances applied between aircraft arrivals based on their respective
categories and operational constraints.
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Table 4.2 Wake Turbulence Separation Between Arrivals

Trailing Aircraft

Arrival Minima (NM)

Leading Aircraft

Additionally, standard time separations were considered between two departures:

Table 4.3 Wake Turbulence Separation Between Departures i With Diverging Sids

Trailing Aircraft
Departure Minima (s)

=
©
—
o
=
<
(=)
=
S
@
o}
|

It is assumed that air traffic controllers at JKIA will be trained to guide two departing aircraft onto diverging flight paths,
with a minimum separation angle of 45 degrees, to enhance the overall capacity of the runway system. This operational
strategy allows for reduced departure intervals and improved throughput, while maintaining safety standards in
accordance with international air traffic control practices.

4,1.1.2.3.1.3 Buffer times

To account for operational variability and communication inefficiencies, air traffic controllers typically apply additional
buffer times beyond standard separation minima. These buffers help mitigate the impact of positioning imprecision
and ensure safe sequencing of aircraft during arrival and departure operations.

For the purpose of this analysis, a buffer time of 12 seconds has been applied to all arrivals, and a buffer time of 15
seconds to all departures. These values are added to the regular separation intervals and reflect conservative
estimates based on industry practice. It is assumed that these buffer times will remain constant across all operational
scenarios and weather conditions at JKIA.

4.1.1.2.3.1.4 Fleet Mix

As outlined in the previous assumptions, runway occupancy times and separation requirements vary significantly
across different aircraft types. These differences are primarily driven by aircraft performance characteristics and wake
turbulence categories. Consequently, the fleet mixd defined by the distribution of aircraft types operating at JKIAd
plays a critical role in determining the overall capacity of the runway system.

In particular, the classification of aircraft into wake turbulence categories (e.g., Medium Turboprop, Medium Jet, Heavy
Jet) directly influences the required separation minima and runway usage patterns. A fleet mix dominated by heavier
aircraft will typically result in longer runway occupancy times and greater separation distances, thereby reducing
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throughput. Conversely, a higher proportion of lighter aircraft may allow for tighter sequencing and increased
movement rates.

Therefore, accurately forecasting and modeling the fleet mix is essential for realistic capacity estimation and
infrastructure planning. The runway system must be designed to accommodate the expected aircraft types while
maintaining safety and operational efficiency under varying traffic conditions.

Appended below indicates the fleet mix considered for Runway capacity evaluation for JKIA and is extracted form
current flight schedule at JKIA:

Table 4.4 JKIA Existing Fleet Mix

Operating Fleet Mix % Distribution
Code AT B 3%
Code C-TP 27%
CodeC-TJ 49%
CodeDi E 21%

4.1.1.2.4 Existing Runway Arrival ROT & Departure ROT:

The Arrival Runway Occupancy Time (AROT) is defined as the time interval between an aircraft crossing the runway
threshold and vacating the runway. Similarly, the Departure Runway Occupancy Time (DROT) refers to the time
between brake release of a departing aircraft and its runway exit. These parameters are essential for accurately
modeling runway throughput and are influenced by aircraft performance characteristics.

To ensure consistency and realism in the analysis, AROT and DROT values were applied based on aircraft type
classifications / Airport elevation, Airport average temperature, Runway length and location of RET. These values
reflect typical operational behavior and are derived from REDIM software based on existing Runway Condition (Exit
locations / Runway Length / Dry / Wet Conditions / Runway elevation and Average temperature). The following table
presents the occupancy times considered for each aircraft category:

Table 4.5: Existing Runway Occupancy Time i Runway 06

Average Approach Avg. Runway
Operating Fleet Mix % Distribution ge App Occupancy Time
Speed (Kt/Hr)
(sec)
Code AT B 3% 92 76.24
Code C-TP 27% 122 61.32
CodeC-TJ 49% 150 63.96
CodeDi E 21% 162 75.27
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Table 6 Existing Runway Occupancy Time i Runway 06

Average Approach Avg. Runway
Operating Fleet Mix % Distribution Speged (Ef/Hr) Occupancy Time
E (sec)
Code AT B 3% 92 53.04
CodeC-TP 27% 122 61.77
Code C-TJ 49% 150 68.72
CodeDi E 21% 162 92.34

Once the hourly movement capaci mgthodweas used sotcaniett thesehfigulesinto he FAA
annual passenger capacity for assuring match with forecasted ATM ASV. This method accounts for year-round

variations in aircraft type, weather conditions, and runway usage patterns, offering a realistic and validated estimate

of JKI Adms airdide pegormance.

Table 4.7 Average Departure Runway Occupancy Time

Small- Small- Small Large Large Large Heav

S T + TP Jet 757 y

Average Dep. Runway Oci o) 150 340 340 460 380 510

Times(sec)

41.1.2.5 Calibration and Results

The Aircraft Fleet Mix, Average Approach Speed and Average Runway Occupancy Time based on current operations
was used to determine the runway capacity for exiting runway 06 - 24 (refer to Table 4.8). The model was further
optimized to validate existing Runway capacity based on ROT (Runway occupancy time) from REDIM using REDIM
4.0.

4.1.1.2.5.1 Existing Runway Capacity

The existing runway capacity for JKIA has been evaluated under both Visual Meteorological Conditions (VMC) and
Instrument Meteorological Conditions (IMC). The results are summarized in Table 3.9.

Under current operational configurations, the airport can handle up to 25 arrivals per hour and 4071 42 departures per
hour, depending on weather conditions. In mixed-mode operationsd where arrivals and departures are processed
concurrently, the runway supports a consistent throughput of 30 aircraft movements per hour.

Notably, the arrival share accounts for approximately 83% of total movements across both VMC and IMC scenarios.
This reflects the current operational emphasis on inbound traffic and serves as a critical baseline for future capacity
planning.

These figures represent the practical limits of the existing runway infrastructure and provide a foundation for evaluating

necessary upgrades, including Rapid Exit Taxiways (RETs), parallel taxiways, and potential dual-runway
configurations. The analysis will i nf oronwmaysystenatt acapnoodatee ci si 01
projected traffic growth through 2045.
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Table 4.8: Capacity Outputs i Runway 06

OUTPUTS

VMC IMC Average
Arrivals Only Capacity 25 25 25
Departures Only Capacity 40 42 40
Total Mixed Operations Capacity 30 30 30
Arrival Percentage 83% 83% 83%

Source: Consultants analysis.

Table 9 Capacity Outputs I Runway 24

OUTPUTS

VMC IMC Average
Arrivals Only Capacity 25 25 25
Departures Only Capacity 40 42 40
Total Mixed Operations Capacity 27 27 27
Arrival Percentage 93% 93% 93%

Source: Consultants analysis.

We <
VMC Arrival -Departure Capacity Frontier
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Source: Consultants analysis.
Figure 4.3: IMC Arrival- Departure Capacity Frontier i Runway 06

The runway capacity analysis under section 4.1.1.2.5.1 for Jomo Kenyatta International Airport (JKIA) provides a clear
justification for phased infrastructure upgrades and the eventual development of a second runway. Under current
operational condi t i on si24)chKdcobnsodaseiumtg 25arrivals anev40i42 depaBiures per
hour, with a mixed-mode capacity of 30 aircraft movements per hour. These figures, consistent across both Visual
Meteorological Conditions (VMC) and Instrument Meteorological Conditions (IMC), reflect the practical limits of the

existing runway system.
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A notable finding is the dominance of arrival operations, which account for approximately 83% of total movements.
This operational emphasis highlights the need for capacity planning that prioritizes inbound traffic, especially during
peak periods. The current capacity serves as a baseline for evaluating future demand and infrastructure requirements.

To meet short-term growth, the analysis recommends enhancements such as Rapid Exit Taxiways (RETs) and a full-
length parallel taxiway. These upgrades are projected to increase runway efficiency and extend operational viability
through 2027, supporting up to 10 million Annual Passengers (MAP).

JKIA: Existing Runway Capacity

&0

40

o
o
™~
v
™
w
)
«

= =

=
= =

l

T
NN

20

(114}
(1]
)
HHEED

i
i
|

i
Hi
|
i
L |
e
]
e
F

»
&
[
i
I8
[
i
&
K
I
d
B
i
"
A
@

== 53

-4

=1
A
[=]
A
Q
Y
=]
.
i

-55 =6 =

€Departure ATM | Arrival ATM =

n " - @ » g o
a -] -] ] g -
8 8 8 ] 8 &

2024

S 2027
2028
2029
2030
041

- ARRIVAL DEMAND - DEP —EXISTING RWY CAPACTTY - ARRIVAL —EXISTING RWY CAPACITY -

Figure 4.4: JKIA Existing Runway Demand vs Capacity

Forecasts indicate that by 2027, peak hour arrival demand will begin to exceed available capacity, particularly during
high-traffic periods. To address this shortfall, the analysis recommends immediate upgrades to the existing runway
infrastructure, including the implementation of Rapid Exit Taxiways (RETs) and a full-length parallel taxiway. These
enhancements are expected to improve runway efficiency and extend operational viability for the next few years.

In_conclusion, the analysis strongly supports a phased approach to runway developmentd starting with
immediate upgrades and culminating in the addition of new runway infrastructured to ensure JKIA remains a
resilient and efficient regional aviation hub.

4.1.1.3 Apron Demand & Capacity

The traffic forecast for Jomo Kenyatta International Airport (JKIA) indicates a steady increase in aircraft stand
requirements, driven by consistent growth in passenger Vvo
regional hub and its expanding connectivity to domestic and international destinations.

By 2045, the projected demand for aircraft stands will reach a total of 90 positions, comprising 26 domestic stands and
64 international stands. These stands will be distributed across various aircraft code categories to accommodate a
diverse fleet mix, including narrow-body, wide-body, and regional aircraft. The allocation strategy ensures operational
flexibility and supports efficient turnaround times for both scheduled and charter services.

This anticipated growth underscores the need for proactive planning and phased development of apron and stand

infrastructure. Meeting these requirements wil. be critiec
congestion, and supporting future airline partnerships. The expansion will also align with international standards for
safety and service quality, reinforcing JKIAO6s position as

Strategic investment in aircraft stand capacity is therefore essential to cater to long-term traffic growth and sustain the
arportdéds competitiveness in the global aviation market.

Currently, JKIA Commercial Apron is majorly divided in Terminal 1 and Terminal 2 Aprons. The Terminal Aprons are
described below:

 Terminal 1:

0o Contact Stands : 12 Code E, 4 Code D and 2 Code C
0 Remote Stands : 4 Code E, 21 Code C
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Stand numbers

 Terminal 2:
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Figure 4.5: Existing Commercial Apron Overview
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Figure 4.6 JKIA Commercial Aircraft Stand Demand vs Capacity

4.1.2 LANDSIDE AND TRANSPORT MOBILITY

4.1.2.1 Demand and Capacity Assessment

Final Report

2042 2043 2044

The landside and transport mobility assessment for Jomo Kenyatta International Airport (JKIA) evaluates the adequacy
of landside infrastructure serving the New Passenger Terminal Building (New PTB) to accommodate forecast
passenger demand for Phase 1 (20 MAP) and Phase 2 (25 MAP). The assessment focuses on curbside operations,
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car parking requirements, internal access roads, and the external road network, ensuring that facilities operate at
acceptable levels of service during peak design conditions.

The analysis is based on the approved Design Day Flight Schedules (DDFS), passenger forecasts, landside mode
share assumptions, vehicle occupancies, and dwell times. These inputs were developed using a combination of on-
site survey data, client inputs, benchmark data from comparable airports, and professional judgement. Staff traffic
volumes are included within the roadway and junction capacity assessments.

4.1.2.2 Passenger Landside Demand

Landside demand was derived from the DDFS for each development phase, distinguishing between arriving and
departing origini destination passengers accessing the New PTB. Transfer passengers were excluded from the
landside analysis, as they do not generate landside vehicle trips.

Peak hour passenger demand governs the sizing of curbside facilities, parking supply, and access roads. Separate
demand profiles were developed for Phase 1 and Phase 2 to reflect passenger growth and associated with increases
in landside vehicle movements.

4.1.2.3 Mode Share Assumptions

Passenger mode shares were informed by landside surveys undertaken at Terminal 1 (T1) and adjusted to reflect
future transport strategies for JKIA. Over the long term, improved public transport accessibility, including a proposed
rail connection from Embakasi Station, is assumed to increase public transport usage.

A rail mode share of approximately 22% is assumed in the long-term planning horizon, with corresponding reductions
in private car and taxi usage. These adopted mode shares form the basis for estimating peak hour vehicle trips,
accessing the New PTB for both development phases.

Adopted Future Mode Shares- JKIA

Rail
22%

Private Car
49%

Hotel Bus
14%

2%
Taxi
13%

Private Car = Taxi = Bus Hotel Bus Rail

4.1.2.4 Vehicle Occupancies and Dwell Times

Vehicle occupancies were adopted based on observed survey data and benchmark assumptions. The following
average occupancies were applied:

1 Private cars: 1.42 passengers per vehicle
1 Taxis: 1.44 passengers per vehicle
1 Buses and hotel buses: 8.33 passengers per vehicle

Average dwell times for both curbside and car parks were also applied:
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Table 4.10: Adopted Curbside Dwell Times

3 minutes Car Park
2 minutes 2 minutes
3 minutes 3 minutes

Table 4.11: Adopted ST Car Park Dwell Time

70.3 minutes

4.1.2.5 Car Parking Demand and Capacity

Short-Term Car Parking

Short-term parking demand for the New PTB was assessed based on the assumption that:
1 All arriving private vehicles use short-term parking
1 Approximately 30% of departing private vehicles use short-term parking

An average parking duration of 70.3 minutes was adopted. Based on peak hour demand and parking turnover, the
short-term parking requirements were estimated as:

1 Phase 1: approximately 625 parking spaces
1 Phase 2: approximately 870 parking spaces

These requirements represent the minimum short-term parking provision necessary to support New PTB operations
during peak conditions.

Long-Term Car Parking

Long-term parking is assumed to serve domestic passengers departing only. In the absence of detailed data on parking
duration, an average stay of three days was adopted as a planning-level assumption.
Based on daily vehicle demand:

1 Phase 1: approximately 134 vehicles per day, requiring 402 spaces

1 Phase 2: approximately 201 vehicles per day, requiring 603 spaces
4.1.2.6 Curbside Demand and Capacity

Curbside requirements for the New PTB were assessed separately for arrival and departure levels, with demand
aggregated across international and domestic operations. Dedicated curbside spaces are provided for different vehicle
types, including private cars, taxis, buses, and hotel buses, all operating on the same curbside level with distinct space
allocations.

Phase 1 Curbside Requirements

Departure Curbside: 31 spaces, comprising:
1 18 private cars
1 6 taxis

T 1bus
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1 5 hotel buses
Arrival Curbside: 15 spaces, comprising:
i 8taxis
T 1bus
1 6 hotel buses

Phase 2 Curbside Requirements

Departure Curbside: 60 spaces, comprising:
1 37 private cars
1 12taxis
T 1bus
M 10 hotel buses
Arrival Curbside: 24 spaces, comprising:
1 12taxis
T 1bus
M 11 hotel buses

These requirements reflect peak hour demand and ensure sufficient curbside capacity for all vehicle types serving the
New PTB.

4.1.2.7 Curbside Lane Requirements

Curbside approach lane requirements were assessed to maintain acceptable operational performance, targeting a
volume-to-capacity ratio of less than 0.9 (Level of Service D or better). Lane capacities of approximately 860 vehicles
per hour per lane were adopted, consistent with airport curbside operating conditions.

To accommodate forecast traffic volumes:

Two approach lanes are required at both arrival and departure levels. Additional lanes are provided at the curbside to
account for friction effects and stopping vehicles.

Accordingly, the curbside cross-section includes:
1 Four lanes at the departure curbside

1  Four lanes at the arrival curbside
4.1.2.8 External Road Network and Junction Capacity

External access road and junction capacity assessments were undertaken using Phase 2 traffic volumes, representing
the ultimate demand condition for the New PTB. These assessments include both passenger and staff traffic.
Two key junctions were assessed:

1 Junction 1: T-Intersection serving the existing PTB

9  Junction 2: Junction located near Terminal 2

1 The New PTB is not directly served by a new junction; access is provided via internal airport access roads
connecting to the wider airport road network.

4.1.2.9 Summary

The landside demand and capacity assessment confirms that, with the proposed curbside allocations, parking
provision, and access road infrastructure, the New PTB can be adequately served during both Phase 1 and Phase 2.
The inclusion of staff traffic within the roadway assessments further confirms the robustness of the proposed landside
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network.
4.2 BUILDINGS & SUPPORT FACILITIES
4.2.1 PASSENGER TERMINAL BUILDING

4.2.1.1 Current terminals overview

Currently, JKIA has got 2 Terminals i.e., Terminal 1 and Terminal 2. Terminal 1 is further divided into 5 different but
connected buildings, T1A, T1B, T1C, T1D and T1E. The Terminals are being Operated as below:

T TiA: International Departures and Arrivals

 TiB: International Departures

1 TiC: International Departures

1 TiD: Domestic Departures and Arrivals

1 TI1E: International Arrivals

T T2 International and Domestic, Departures & Arrivals

Figure 4.7: Terminals Overview

Overview of the Terminal Processing Facilities is shown in the below table. These facilities are assessed from the
available cad files shared by KAA.

Table 4.12: Terminals Existing Facilities

Number of Counters /

Terminal Type Arrival / Departure Facility Machines
1A International Departure(LO-L1) Check-in counters 30
Departure(LO-L1) Emigration passport control 10
Departure(LO-L1) Security check screening 8
Arrival(L2) Immigration counters 16
Arrival(LO) Baggage claim/Belts 3
Transfer(L1-L2) Security check screening 3
1B International Departure(LO) Check-in counters 28
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Emigration/ Passport Control

Departure(LO) Counters 8
Departure(LO) Central screening machines 3
1C International Departure(LO) Check-in counters 28
Emigration/ Passport Control 8
Departure(LO) Counters
Departure(LO) Central screening machines 3
Central Area : International Arrival Immigration counters 14
(T1  Arrivals Arrival Belts(90m) 2
connected to
T1B and C) Arrival Belts(60m) 2
1D Domestic Departure(LO) Check-in counters 12
Departure(LO) Screening machines 2
Transfers from 1E to 1D :Screening machines 4
Arrival(LO) Belt (33m) 1
1E International Arrival(LO) Immigration passport counters 18
Belts 5
T2 Domestic & Intl  Departure Check-in counters 24
Departure Screening Machines 6
Emigration/ Passport Control
Departure Counters 8
Domestic Arrival Belts(50m) 1
International Arrival Belts(50m) 2
Arrival Immigration Counters 4

According to information shared by KAA, Terminal building capacities and their future function are defined as:

T1A:
T1B:
T1C:
T1D:
T1E:
T2:

= =4 =4 -8 -8 -a

2.5 MAP
1.0 MAP
1.0 MAP
0.5 MAP
1.5 MAP
1.5 MAP

To be retained for Future Operations
To be retained for Future Operations
To be retained for Future Operations
To be retained for Future Operations
To be decommissioned/ demolished
To be retained for Future Operations

4.2.1.2 Passenger Demand

Currently, JKIA is handling around 9 million passengers per year. This number would increase significantly over the
number of years as highlighted in Traffic forecast. The Airport is expected to handle around 22.3 MAP in 2045 as
shown in following figure.
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4.2.1.3 Current Terminals Potential

JKIA Terminals are having declared capacity of 8 MAP and they would be handling over 9 MAP passenger traffic in
2026. This would imply that to cater to the upcoming years demand, Airport need quick and short-term solutions to
enhance the Terminal capacities.

It would be required for JKIA to assess and act on the quick capacity enhancement solutions to cater for demand
getting generated in next 3-4 years. As the current year Operations are going on at around 9 MAP, this can be set as
a base Operating Capacity of the existing Terminals.

Airport can perform various Operational changes like strategic relocation of Airlines, operate with digital processing
facilities and expand the current Terminals e.g., utilize space between T1B and T1C to increase the current Operational
capacity of 9 MAP. As per global Terminal Planning benchmarks, an Integrated Operational Airport can increase their
Terminal capacities by 25-40% through above-mentioned strategies.

JKIA has the potential to significantly increase their Operational capacity of the existing Terminals. However, detailed
feasibility assessment and planning works must be undertaken by KAA to analyse the potential of the Terminal
buildings.

Below figure provides an indication of the short-term solution for potential Terminal capacities to cater to the growing
passenger demand. T1E would need to be retained and kept operational for this phase.

With the probable 30% increase in the existing Terminals capacity, the Airport might be able to handle the operations
by 2029. Beyond this, the Airport would need New Passenger Terminal building.

PAX DEMAND VS TERMINAL CAPACITY
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Figure 4.9: JKIA Current Terminals Potential
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4.2.2 SUPPORT FACILITIES

JKIA support facilities are having declared capacity of 8 MAP and they would be handling over 9 MAP passenger traffic
in 2026. This would imply that to cater to the upcoming years demand, Airport might need quick and short-term
solutions to enhance their capacities.

It would be required for JKIA to assess and act on the quick capacity enhancement solutions to cater for demand
getting generated in next 3-4 years. As the current year Operations are going on at around 9 MAPS, this can be set
as a base Operating Capacity of the existing facilities.

With the probable 30% increase in the existing Terminals capacity, the Airport might be able to handle the operations
by 2029. Beyond this, the Airport would need New Passenger Terminal building, thus new support facilities.

4.3 UTILITIES

JKIA utilities are having declared capacity of 8 MAP and they would be handling over 9 MAP passenger traffic in 2026.
This would imply that to cater to the upcoming years demand, Airport might need quick and short-term solutions to
enhance their capacities.

It would be required for JKIA to assess and act on the quick capacity enhancement solutions to cater for demand
getting generated in next 3-4 years. As the current year Operations are going on at around 9 MAPS, this can be set
as a base Operating Capacity of the existing utilities.

With the probable 30% increase in the existing Terminals capacity, the Airport might be able to handle the operations
by 2029. Beyond this, the Airport would need New Passenger Terminal building, thus new utilities.
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5 DEVELOPMENT PLAN

5.1 INFRASTRUCTURE

5.1.1 AIRSIDE

5.1.1.1 Introduction

JomoKenyatta International Airport (JKI A) serves as Kenyaos
international air traffic. As air travel demand continues
operational requirementsand mai ntain efficiency. Section 3 of this rep

runway system and its limitations in handling projected traffic volumes.

Currently, the existing runway configuration can deliver a maximum capacity of 25 arrivals during peak arrival periods

and 40 departures during peak departure periods. Under mixed-mode operations, the combined capacity is
approximately 30 movements per hour. This operational threshold is insufficient to accommodate the anticipated traffic

growth, particularly the projected demand for the year 2027, which exceeds these capacity limits. The inability to meet

this demand poses significant risks to service quality, 0 |
regional hub.

Given these constraints, an immediate upgrade of the runway infrastructure is essential to address the shortfall and
ensure seamless operations beyond 2027. The upgrade will not only alleviate current capacity challenges but also
position JKIA to handle the ultimate demand forecast for 2045, which requires a robust and scalable airside
infrastructure.

This section provides a comprehensive capacity assessment of the existing runway system, identifies critical
bottlenecks, and outlines the proposed runway enhancement strategies. The objective is to ensure that JKIA remains
capable of supporting future traffic growth, improving operational resilience, and meeting international standards for
safety and efficiency. By implementing these upgrades, JKIA will secure its role as a leading aviation hub in Africa and
sustain economic growth through enhanced connectivity.

5.1.1.2 Upgraded Runway Capacity i Runway 06

As part of the strategic expansion of Jomo Kenyatta International Airport (JKIA), a detailed runway capacity analysis
has been conducted to assess the effectiveness of infrastructure upgrades in meeting projected air traffic demand.
The existing runway system, which includes three 90-degree exits and a partial parallel taxiway, currently supports a
maximum of 25 arrivals per hour, 40 departures per hour, and 30 aircraft movements per hour in mixed-mode
operations. However, traffic forecasts indicate that this configuration will reach its operational limits by 2027,
particularly during peak arrival periods.

To address thiscons 't r ai nt , Phase 1 of JKIAds airfield development s
aimed at enhancing runway throughput and operational efficiency. Central to this phase is the implementation of two

Rapid Exit Taxiways (RETSs) located at 2,000 meters and 2,450 meters from the runway threshold, along with a runway

exit at the end of Runway 06. These RETs are designed to allow aircraft to vacate the runway more quickly after

landing, thereby reducing Runway Occupancy Time (ROT) from an average of 66 seconds to approximately 60

seconds.

In addition to the RETSs, a partial parallel taxiway is proposed to support aircraft movement, particularly during
operations on Runway 24. This infrastructure will facilitate smoother ground handling and reduce taxiing delays, further
contributing to overall airfield efficiency. The combination of RETs and parallel taxiways is expected to yield a 107 20%
increase in runway capacity, enabling JKIA to accommodate short-term traffic growth without the immediate need for
a second runway.
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The upgraded runway capacity model assumes the following fleet mix:

Code C Turbo Jets: 49%
Code C Turbo Props: 27%
Code D/E Aircraft: 21%
Code A/B Aircraft: 3%

=A =4 -4 =4

Average approach speeds and runway occupancy times were calculated for each aircraft category, ensuring that the
model reflects realistic operational conditions. These inputs were critical in determining the revised capacity figures
and validating the effectiveness of the proposed upgrades.

The determination of Rapid Exit Taxiway (RET) | ocations f
simulation and optimization techniques to ensure operational efficiency and compliance with international best

practices. The planning team utilized the REDIM softwared developed by Virginia Tech University in collaboration with

the U.S. Federal Aviation Administration (FAA)d to model and optimize RET placement.

REDIM (Runway Exit Design Interactive Model) version 4.0.2 was employed during the planning phase to estimate
the optimal number and positioning of RETSs. Detailed traffic data from Traffic forecast for the ultimate planning horizon
i.e. 2045 was used, the existing fleet mix of 2025 was used as a representative baseline. This assumption ensures
continuity in aircraft performance characteristics and operational behaviour across planning phases.

The REDIM tool integrates a dynamic simulation model with a polynomial-time optimization algorithm. It accounts for
aircraft-specific landing dynamics using kinematic equations, including approach speed, deceleration rates, and exit
angles. The software evaluates multiple runway exit configurations and identifies the most efficient RET locations that
minimize runway occupancy time (ROT) while maximizing throughput.

For JKIA, the analysis led to the selection of two RETS, including Code A/B aircraft from peak-hour operations. This
adjustment allowed the planning to focus on Code C through E aircraft, which represent the majority of traffic. Two
new RETSs resulted as best combination form REDIM study at 2,000m and 2,450m from the runway threshold,
achieving an average ROT of 60.1 seconds.

Thisdata-d r i ven approach ensures that JKI Ads n etendfuturaaopergtionalnf r ast
demands, balancing performance, safety, and cost-effectiveness.

5.1.1.2.2.1 Assumptions

The fleet mix considered for Evaluating Existing Runway RET locations was based on existing 2025 fleet mix as
indicated in Table 5.1:

Table 5.1: JKIA Existing fleet Mix

Code Ai B 3%
Code C-TP 27%
CodeC-TJ 49%
CodeDi E 21%
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Other assumptions have been taken into account:

1 Runway length: 4,116 m

I Elevation: 1,625 meters

9 Temperature: 21°C, which corresponds to the annual average temperature
1  Wet conditions: 10%

5.1.1.2.2.2 Results

REDIM recommended adding 02 RET and 01 Runway end Exit will reduce the ROT to 60.1 sec.

Runway EXxits Type Distance from Threshold

017 90 Degree (Existing) 1,570m
021 RET (Proposed) 2,000m

037 90 Degree (Existing) 2,300m
047 RET (Proposed) 2,450m

051 90 Degree (Existing) 3,000m

06 7 Runway End Exit (Proposed) 4,116m

Runway Exit Aircraft Assignment - All

(Upgraded_06)
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Figure 5.1: RET Usage per aircraft type
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Runway Occupancy Times (60.1 s - Std Dev: 11.5s) - All

(Upgraded_05)
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Figure 5.2: Upgraded Runway ROT

Based on REDIM analysis, existing Runway is proposed to be upgraded with following:
1 New Rapid Exit Taxiways (RET)
0 Two RETs are introduced at 2,000m and 2,450m from the runway threshold.

0 Designed at 30-degree angles to enable high-speed exits, reducing ROT and improving runway
throughput.

T Runway End Exit:
0 Positioned at 4,160m to facilitate efficient clearance for long-landing aircraft.
9 Partial Parallel Taxiway:

0 Constructed to connect runway exits with apron areas, improving routing flexibility and reducing
congestion.

Operational Benefits:
f ROT Reduction: From 66 seconds to 60.1 seconds
9 Arrival Capacity: Increased from 25 to 31 ATM/hr
i Mixed-Mode Capacity: Increased from 30 to 36 ATM/hr

9 Safety: Enhanced by minimizing runway incursion risks

These upgrades are expected to meet traffic demand until 2029, after which a second runway will be required to
sustain growth.
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Figure 5.3: JKIA Upgraded Runway Layout - 02 New RET & 01 Runway end Exit & Parallel Taxiway

Following the implementation of the proposed upgrades, the revised runway capacity figures are as follows:

1 Arrivals Only Capacity: 31 aircraft movements per hour

1 Departures Only Capacity: 40 aircraft movements per hour

1 Mixed Mode Operations: 36 aircraft movements per hour

9  Arrival Share: 83% across both VMC and IMC conditions
These figures represent a significant improvement over the existing configuration and are based on the FAA Airfield
Capacity Spreadsheet Model, which incorporates JKI AGOs curr e
values.
The enhanced runway configurationisexpect ed t o support JKI Ads operational need

forecasts that project a steady increase in aircraft movements. According to the base scenario, arrival demand is
expected to grow from 2 ATMs/hour in 2024 to 32 ATMs/hour by 2029, while departure demand will increase from 24
to 34 ATMs/hour over the same period. The upgraded runway system, with its increased capacity, will be able to
accommodate this growth without compromising safety or efficiency
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JKIA: Upgraded Runway Capacity
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Figure 5.4: JKIA Upgraded Runway Capacity

The implementation of two RETs at 2,000m and 2,450m, along with a runway end exit and partial parallel taxiway,
represents a cost-effective and operationallysound s ol ut i on -termcapaity hallenges.Hrbesetupgrades
will significantly enhance runway throughput, reduce aircraft delays, and improve overall airfield efficiency. By
extending the viability of the existing runway system through 2029, JKIA can defer the substantial investment required
for a second runway while maintaining high service standards and operational flexibility.

This phased approach to runway developmentd starting with immediate enhancements and culminating in the
construction of a second runwayd ensures that JKIA remains well-positioned to accommodate future growth and
maintain its status as a leading international gateway in East Africa.

However, beyond 2029, the upgraded single-runway system will no longer be sufficient to meet peak hour demand.
At this point, the construction of a second runway will become necessary to ensure continued operational resilience
and support JKIAbés role as a regional avi aPhager® (283012045 The se
oftheair port 6s devel opment strategy and wil!/l be designed to he

5.1.1.3 Upgraded Runway Capacity i Runway 24

As part of the strategic expansion of Jomo Kenyatta International Airport (JKIA), a detailed runway capacity analysis
has been conducted to assess the effectiveness of infrastructure upgrades in meeting projected air traffic demand.
The existing runway 24 system, which includes three 90-degree exits and a partial parallel taxiway, currently supports
a maximum of 25 arrivals per hour, 40 departures per hour, and 27 aircraft movements per hour in mixed-mode
operations with average ROT of 71.6 seconds. However, traffic forecasts indicate that this configuration will reach its
operational limits by 2027, particularly during peak arrival periods similar to Runway 06.

Based on the wind flow analysis which was further validated through actual operational patterns, it has been confirmed
that Runway 24 is used minimally, with operations occurring primarily during westerly wind conditions, which
represent less than 5% of the overall wind occurrence, compared to the dominant easterly winds. Consequently, any
impact on runway capacity is limited to short periods, specifically during peak hours when the wind direction
shifts to easterly.

In order to enhance the capacity for 24, there will be requirement of New rapid exit taxiway which shall enhance the
ROT and will subsequently enhance the runway capacity.
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The upgraded runway capacity model assumes the following fleet mix:

Code C Turbo Jets: 49%
Code C Turbo Props: 27%
Code D/E Aircraft: 21%
Code A/B Aircraft: 3%

=A =4 -4 =4

Average approach speeds and runway occupancy times were calculated for each aircraft category, ensuring that the
model reflects realistic operational conditions. These inputs were critical in determining the revised capacity figures
and validating the effectiveness of the proposed upgrades.

The determination of Rapid Exit Taxi w2dyascdrdudtedudingadeamncedons f or
simulation and optimization techniques to ensure operational efficiency and compliance with international best

practices. The planning team utilized the REDIM softwared developed by Virginia Tech University in collaboration with

the U.S. Federal Aviation Administration (FAA)d to model and optimize RET placement.

The analysis led to the selection of one RETS, including Code A/B aircraft from peak-hour operations. One new RETs
resulted as best combination form REDIM study located at a distance of 3,075m from runway 24 threshold, achieving
an average ROT of 64.9 seconds.

5.1.1.3.2.1 Assumptions

The fleet mix considered for Evaluating Existing Runway 24 RET locations was based on existing 2025 fleet mix as
indicated in Table 5.1:

Table 5.2: JKIA Existing fleet Mix

Code AT B 3%
CodeC-TP 27%
CodeC-TJ 49%
Code D1 E 21%
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Other assumptions have been taken into account:

1 Runway length: 4,116 m

I Elevation: 1,625 meters

9 Temperature: 21°C, which corresponds to the annual average temperature
1  Wet conditions: 10%

5.1.1.3.2.2 Results

REDIM recommended adding 01 RET will reduce the ROT to 64.9 sec from original ROT of 71.6 sec.

Runway Exits Type Distance from Threshold

017 90 Degree (Existing) 1,095m
021 90 Degree (Existing) 1,795m
037 90 Degree (Existing) 2,525m
047 New RET 3,075m

06 7 Runway End Exit (Existing) 4,116m

Runway Exit Aircraft Assignment - All
oy 2
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Figure 5.5: RET Usage per aircraft type i Runway 24
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Figure 5.6: Upgraded Runway 24 ROT

Based on REDIM analysis, existing Runway 24 shall require upgrade with 01 New Rapid Exist taxiway.

Operational Benefits:
ROT Reduction: From 71.6 seconds to 64.9 seconds

1 Mixed-Mode Capacity: Increased from 27 to 30 ATM/hr

Considering the CAPEX required for constructing one new Rapid Exit Taxiway (RET), and noting that the resulting

mixedZnode runway capacity increase is minor (e.g., comparable RET studies show only modest gains in

mixedZnode throughput, such as increases from 28 to 307 32 ATMs/hr), while the primary capacity shortfall remains

on the arrivals side, it is recommended that the construction of anew RETforRunway 24 be undertaken ¢
necessary to address operational safety mitigation requirements. Accordingly, this investment can be deferred to

Phase 2, u B&llivengustificatmris eeuire earlier implementation.

Following the implementation of the proposed upgrades, the revised runway capacity figures are as follows:

1 Arrivals Only Capacity: 25 aircraft movements per hour
1 Departures Only Capacity: 40 aircraft movements per hour
1 Mixed Mode Operations: 30 aircraft movements per hour

5.1.1.4 JKIA Airfield Runway Capacity T Dual Runway

Jomo Kenyatta International Airport (JKIA) is projected to experience significant growth in air traffic over the next two
decades, driven by regional economic development, increased hub activity by Kenya Airways, and expanding
international connectivity. While the Phase 1 runway upgradesd including two Rapid Exit Taxiways (RETSs) at 2,000m
and 2,450m, a runway end exit, and a partial parallel taxiwayd are expected to support traffic growth through 2029,
they will not be sufficient to meet peak hour demand beyond this period. This section presents a comprehensive
technical analysis of the need for a second runway and evaluates multiple configuration options to determine the most
suitable solution for J K1 A 6 gernh aperagional resilience.

KE25032-0100D-RPT-PM-04 REV0O0O6 FEBRUARY 2026 101



Jomo Kenyatta International Airport
Consultancy Services for Preparation of Integrated Master Plans for
Jomo Kenyatta International Airport (JKIA) & Wilson Airport (WAP) Final Report

The upgraded runway system increases arrival capacity from 25 to 31 ATMs/hour and mixed-mode capacity from 30
to 36 ATMs/hour. These improvements are achieved by reducing average runway occupancy time from 66 seconds
to 60.1 seconds through the addition of RETs and improved taxiway infrastructure.

However, traffic forecasts indicate that peak hour arrival demand will rise from 32 ATMs/hour in 2029 to 52 ATMs/hour
by 2045,while departure demand will increase from 34 to 57
capacity, particularly during peak periods, making the construction of a second runway essential to maintain
operational efficiency and avoid delays.

The base scenario projects passenger growth from 8.6 million in 2024 to 22.3 million by 2045. The upside scenario,
assuming enhanced hub activity and regional cooperation, forecasts up to 26 million passengers by 2045. Aircraft
Traffic Movements (ATMs) are expected to grow at a compound annual growth rate (CAGR) of 4.1%, with peak hour
ATMs reaching 109 movements (52 arrivals and 57 departures) by 2045.

The upgraded runway system can accommodate demand only until 2029. Beyond this point, the airport will face
capacity constraints, particularly in arrival operations, necessitating the development of a second runway as part of
Phase 2 (20301 2045).

5.1.1.5 DEVELOPMENT OF PRELIMINARY ALTERNATIVES

A comprehensive traffic forecast has been developed for Jomo Kenyatta International Airport (JKIA), extending through

ATMs / h

the year 2045. This forecast serves as the cornerstone f ol

clearly defined ultimate vision. Only once this vision is established can the design phase of the 2045 Master Plan
proceed in a coherent and scalable manner. Accordingly, preliminary alternatives for the runway system have been

formul ated t o s up ptamdperdtitnalgoals.r port ds | ong
Step 1: Development of Preliminary Runway System Alternatives

The initial phase of planning focused on identifying and evaluating potential runway system configurations. These
alternatives were screened based on operational feasibility, spatial efficiency, and compliance with international
standards, particularly ICAO Annex 14 and FAA Advisory Circulars. Key criteria included operability, convenience, and
compatibility with projected traffic volumes. A subset of viable configurations was selected for detailed analysis, which
incorporated capacity modeling and multi-criteria evaluation.

Step 2: Runway System Planning Parameters

The runway system is a f oundat infeen@nyboth hecomestital and rfon-detoreautieal
land use. Its configuration determines the spatial footprint of the airfield, the interaction between runways and taxiways,
and integration with terminal and landside facilities. The study defined severalc r i t i c al par amet e
development phase:

1 Runway Orientation: Based on wind data analysis and ICAO Annex 14 usability criteria, the preferred
orientation ensures greater than 95% usability. Parallel runways aligned with the existing 06/24 axis are
favored to maintain operational consistency and minimize crosswind impacts.

f Runway Capacity: Runway capacity assessments were conducted in accordance with FAA Advisory Circular
150/5060-5, Airport Capacity and Delay. The use of independent parallel runways with a minimum separation
of 1,035 metersd as specified in ICAO Annex 14, Volume |, Chapter 3.5.18 allows for simultaneous arrivals
and departures under all weather conditions, thereby maximizing throughput. However, to eliminate the need
for specialized navigation equipment for monitoring aircraft during final approach, a minimum runway
separation of 1,525 meters is recommended. This increased spacing not only removes the requirement for
special NAVAIDs but also provides adequate room between runways to accommodate a terminal building,
apron, and taxiway system designed to meet projected demand through 2045.

 Runway Length: New runway is proposed to be at least 4,500 meters long to accommodate Code E and F
aircraft, in accordance with ICAO Annex 14 Table 3-1 and FAA AC 150/5325-4B (Runway Length
Requirements for Airport Design).
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Number of Runways: The ultimate phase envisions a dual-runway system, with provisions for a third runway
beyond 2045. This configuration supports projected peak-hour demand of approximately 60 arrivals and 65
departures per hour.

1 Phasing Strategy: Development will occur in stages. Phase 1 (20251 2029) includes upgrades to the existing
runway, such as Rapid Exit Taxiways (RETs) and partial parallel taxiways. Phase 2 (20307 2045) introduces
a second independent runway. Long-term planning reserves land for a third runway to meet future demand.

1 Preferred Configuration: A dual independent parallel runway layout with staggered thresholds is
recommended. This configuration optimizes capacity, reduces taxi distances, and avoids interference with
landside infrastructure. It adheres to ICAO and FAA separation standards, ensuring safe and efficient
operations.

Runway system Alternatives

AMultiple Possible Runway configurations - Dependendt / Independendt / Parallel / Alligned Threshold /

Staggered / Dependendt Arrival / Independendt Departure only
ARefined Multiple options of runway alternatives to preffered 02 alternatives

ASection of 01 Preffered runway system alternative after a multi criteria evaluation.

Zoning Alterntives

AConducted high level dimensioning of core airport facilities to support strategic planning

AExplored 02 disting zoning layout alternatives to accmodate furture develppment needs

ASection of preffered zoning based on comprehensive multi criteri evaluation process.

Preffered Alternative

ApPreferred alternative further developed in the next sections (year 2045 facility requirements, development

of the Airport Layout Plan).

The runway system alternatives were rigorously evaluated using ICAO Annex 14 and FAA circulars to ensure
compliance with global best practices. The selected configuration positions JKIA for transformation into a high-
capacity, safe, and future-ready international hub, capable of meeting the demands of 2045 and beyond.

5.1.1.5.2.1 Introduction

Runway orientation is a foundational element in airport planning, directly influencing aircraft performance, safety, and
operational efficiency. In accordance with the International Civil Aviation Organization (ICAO) Standards and
Recommended Practices (SARPS), particularly those outlined in Annex 14, runways should be aligned as closely as
possible with the prevailing wind direction. This alignment allows aircraft to take off and land into the wind, minimizing
the crosswind component and enhancing lateral stability during critical phases of flight.

ICAO recommends a minimum runway usability factor of 95%, meaning that the runway should be usable under
prevailing wind conditions at least 95% of the time. This benchmark ensures that aircraft operations are not
compromised by adverse wind conditions and that the runway orientation supports safe and efficient air traffic
movement.

5.1.1.5.2.2 Methodology & Data Collection

To evaluate runway usability and determine optimal orientation for Jomo Kenyatta International Airport (JKIA), a
comprehensive wind analysis was conducted. Meteorological data was sourced from the JKIA weather station,
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covering a continuous ten-year period from January 2015 to December 2024. This dataset includes daily records of
wind speed and direction, providing a robust foundation for assessing wind patterns and their implications for runway
design.

The analysis was guided by ICAO Doc 9157, Part 1, which defines allowable crosswind components for different
aircraft categories:

1 20 knots for larger aircraft (e.g., Code D/E)
1 13 knots for smaller aircraft (e.g., Code A/B)

These thresholds are critical and derived from ICAO guidelines (Doc 9157, Part 1), as illustrated in Figure 5.7 below.
in determining runway usability, as they represent the maximum crosswind conditions under which aircraft can safely
operate.

Wind

216 The number and orientation of runways at an aerodrome should be such that the usability factor of the
aerodrome is not less than 95 per cent for the aeroplane that the aerodrome is intended to serve.

217 In the application of the 95 per cent usability factor it should be assumed that landing or take-off of
aeroplanes is, in normal circumstances, precluded when the cross-wind component exceeds:

a) 37 km/h (20 kt) in the case of aeroplanes whose reference field length is 1 500 m or over, except that
when poor runway braking action owing to an insufficient longitudinal coefficient of friction is experienced

with some frequency, a cross-wind component not exceeding 24 km/h (13 kt) should be assumed;

b) 24 km/h (13 kt) in the case of aeroplanes whose reference field length is 1 200 m or up to but not
including 1 500 m; and

c) 19 km/h (10 kt) in the case of aeroplanes whose reference field length is less than 1 200 m.

Figure 5.7: Maximum allowable cross-winds; Source: ICAO Doc 9157, Part 1

For the purpose of wind analysis, comprehensive meteorological data was obtained from the Jomo Kenyatta
International Airport (JKIA) weather station, covering a continuous ten-year period from January 2015 to December
2024. This dataset includes daily records of wind speed and direction throughout the year.

5.1.1.5.2.3 Wind Data Processing and Visualization

The collected wind data was processed to calculate the percentage of wind occurrences across various directions and
speed ranges. Wind speeds were categorized into four bands:

0i 3 knots
3i 13 knots
131 20 knots
201 40 knots

E

Table 3.1 in the report presents these percentages, revealing that the vast majority of wind events fall within the 37 13
knot range. Notably, wind speeds exceeding 20 knots were virtually non-existent, indicating a stable and moderate
wind environment at JKIA.

To visualize the wind patterns, wind rose diagrams were constructed. These diagrams graphically represent the
frequency and direction of wind occurrences and are essential tools in airport planning. They help identify dominant
wind directions and support decisions regarding runway alignment.

Table 5.3: Percentages of wind per direction and speed range; Source: Consultant Analysis.

[0-3 Knot] [3-13 Knot] [13-20 Knot] [20-40 Knot]
N 0 0.06 0 0
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[0-3 Knot] [3-13 Knot] [13-20 Knot] [20-40 Knot]

NNE 0.03 0.14 0 0
NE 0.11 11.91 0.03 0
ENE 0.06 21.15 0.03 0
E 0.11 15.57 0 0
ESE 0.11 13.56 0 0
SE 0.2 13.78 0 0
SSE 0.06 10.41 0 0
s 0.11 8.54 0 0
SSwW 0.03 3.04 0 0
SW 0 0.64 0 0
WSW 0.03 0.14 0 0
w 0.06 0.03 0 0
WNW 0 0 0 0
NW 0 0 0 0
NNW 0 0 0 0
VRB 0.06 0 0 0
(blank) 0.03 0 0 0

0.98 98.97 0.06 0 100

5.1.1.5.2.4 Usability Assessment for Large and Small Aircraft

Two separate wind rose diagrams were developed to assess runway usability under the 20-knot and 13-knot crosswind
thresholds.

9 20-knot threshold (large aircraft): The wind rose analysis revealed a 100% usability factor, indicating that
the runway is usable under all recorded wind conditions. The maximum observed wind speed during the
analysis period was 14 knots, well below the 20-knot threshold.

9 13-knot threshold (small aircraft): A second wind rose confirmed a 100% usability factor under this more
stringent limit. This finding demonstrates that crosswind conditions at JKIA do not restrict operations for either
large or small aircraft.

These results validate thecur r ent runway orientation and confirm its comp
standards.
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Figure 5.9: Wind Rose Diagram i 13 Knots; Source: Consultant Analysis.
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5.1.1.5.2.5 Prevailing Wind Direction and Optimal Alignment

Further analysis of wind direction data was conducted to identify the dominant wind patterns at JKIA. The results
indicate that winds most frequently originate from the east-northeast (ENE) direction. This prevailing wind direction
corresponds to an optimal runway alignment of approximately 67.5 degrees, typically designated as Runway 0771 25.

The existing runway at JKIA is oriented at 067 24, which closely aligns with the optimal direction identified in the wind
analysis. This near-perfect alignment ensures compliance with ICAO standards and supports operational efficiency.

[0-3 kts] m]3-13 knts] m]13-20 kts]

01-N
16 - NNA3.0000 02 - NNE
15- Nw_~ 20-0000 03 - NE
15.0000
14 - WNW 10.0000 04 - ENE
5.0000
13-W 0.0000 05- E
12 - WSW 06 - ESE
11 - SW 07 - SE
10 - SSW 08- SSE

09-S

Figure 5.10: Prevailing Wind Direction; Source: Consultant Analysis.

5.1.1.5.2.6 FAA Circulars and Complementary Standards

in addition to ICAO guidelines, the analysis incorporated relevant FAA Advisory Circulars, particularly:
FAA AC 150/5300-13A: Airport Design
FAA AC 150/5060-5: Airport Capacity and Delay

These circulars provide methodologies for evaluating runway capacity, separation standards, and operational impacts.
The FAAOds approach to runway mphbménty hE@AObapmretcbymmmadalir
the validity of the findings.

5.1.1.5.2.7 Proposed Runway Development and Strategic Alignment

As part of-terin knhstedpkan, & reew parallel runway is proposed. This runway will be aligned parallel to the
existing 06i 24 runway, facilitating dual independent parallel operations. Such a configuration is essential for
maximizing airport capacity and operational flexibility, especially as traffic volumes increase toward the 2045 horizon.

The decision to maintain a parallel alignment is supported by the wind analysis, which confirms that the existing
orientation is both compliant with ICAO standards and operationally efficient. By aligning the new runway with the
prevailing ENE wind direction, JKIA ensures that aircraft can continue to operate safely and efficiently under typical
wind conditions.

5.1.1.5.2.8 Strategic Implications and Long-Term Planning

The stability of wind direction and speed at JKIA minimizes the risk of crosswind-related disruptions. This makes the
parallelrunvay confi guration a sound -iermopemtomlestiategyi Moreavér,ghe 400% por t 6 s
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usability factor under both crosswind thresholds reinforce
compromising safety or efficiency.

The proposed runway development aligns with ICAO Annex 14 Volume |, which outlines design standards for runway
orientation, separation, and usability. It also adheres to FAA recommendations for runway layout and capacity
optimization.

5.1.1.5.2.9 Summary

The wind analysis conducted for JKIA demonstrates a strong alignment between the existing runway orientation and
the prevailing wind conditions. The proposed parallel runway will maintain this alignment, ensuring continued
compliance with ICAO SARPsandsupporti ng t he airportdés growth and moderni zat

By leveraging comprehensive meteorological data and adhering to international standards, JKIA is well-positioned to
enhance its runway infrastructure, accommodate increasing air traffic demand, and uphold the highest levels of safety
and operational performance.

The findings from this analysis provide a robust foundati
runway system is optimally aligned for current and future operations. The integration of ICAO and FAA standards
ensures that the airportés development is guided by gl obal
in the region.

5.1.1.6 Second Runway Optioneering

This section presents a detailed theoretical evaluation of three vertical separation configurations for the second
runway. Each option is assessed based on its operational capacity, scalability, infrastructure impact, and alignment
with international best practices in airfield planning.

Runway separation is a critical determinant of airfield performance. According to ICAO and FAA guidelines, the
minimum separation between parallel runways influences whether operations can be conducted independently or must
be staggered or dependent. The separation also affects the need for Precision Runway Monitor (PRM) systems,
Obstacle Limitation Surfaces (OLS), and terminal building placement.

Three configurations were evaluated for JKIA:

1 Option A: Dual Runway with 760m separation
1 Option B: Dual Runway with 915m separation
1 Option C: Dual Runway with 1,525m separation

Each option reflects a different operational philosophy and infrastructure requirement.

To suppor t -tériKkidrafic grovanagd optimize runway performance, a dedicated RET optioneering study
was conducted for the new proposed runway. This analysis aimed to determine the optimal number and placement of
Rapid Exit Taxiways (RETs) that would produce the optimum runway occupancy time (ROT), enhance throughput,
and ensure compliance with ICAO and FAA standards.

The second runway at JKIA is planned with full ICAO Code F compliance, enabling independent arrival and departure
operations. The design supports future scalability and aligns with international best practices.

5.1.1.6.2.1 Methodology and Software Application

The RET planning was carried out using the REDIM (Runway Exit Design Interactive Model) software, developed by
Virginia Tech University in collaboration with the U.S. Federal Aviation Administration (FAA). REDIM integrates aircraft
landing dynamics with a polynomial-time optimization algorithm to simulate and evaluate multiple RET configurations.
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5.1.1.6.2.2 RET Optioneering

For
scen

|l

JKI Abds s eREDIN dersiorushOv2amas, used to assess RET performance under various fleet mix
arios. To produce the best RET6s for new runway,

Scenario 01: Existing Fleet mix of 2025 shall be continued for the ultimate phase considering the JKIA vision
of increasing the domestic traffic and promoting local tourism, domestic airlines will continue growing using
Code C aircraft for Domestic region and few Code A / B aircraft for short range operations.

Scenario 2: Code A/ Code B aircraft will not be operating during the peak hour, which will increase the runway
capacity by reducing the ROT and resulting in optimum usage if new runway system with 03 RET.

Scenario 4: Same as scenario 3 but with 4 RET to compare the cost benefit analysis compared to ROT
improvement and CAPEX

Table 5.4: JKIA Second Runway RET Optioneering

Code A/B 3% 0% 0%
Code Ci Turbo Prop 27% 30% 30%
Code C1 Turbo Jet 49% 49% 49%
CodeD/E 21% 21% 21%

RET 01 1,700m 1,775m 1,600m

RET 02 2,300m 2,325m 2,100m

RET 03 2,825m 2,850m 2,450m

RET 04 4,500m 4,500 2,900m

RET 05 - - 4,500m

g\::irua[?:nlz;?r\ilvr:;/ 64.6 sec 63.8 sec 61 sec

5.1.1.6.2.3 Recommendations

Option 2 was selected as the preferred configuration for the new runway. It includes three RETs optimized for Code

C to

E aircraft, which dominate JKI Ads f | éeutoperdtions alloWdde

the design to focus on larger aircraft with higher approach speeds, resulting in more efficient RET placement.

Key Justifications:

|l

Cost Efficiency: Option 3 offered only a 2.8-second improvement in ROT compared to Option 2, which did
not justify the additional capital expenditure for a fourth RET.

Operational Optimization: RETs in Option 2 are positioned to serve the most common aircraft types at JKIA,
ensuring high-speed exits and reduced runway occupancy.

Strategic Planning: The design supports f ut ur sduaicdeperadni rinvay y
strategy, which targets up to 61 arrivals and 80 departures per hour.

5.1.1.6.2.3.1 Assumptions i Option 02

The fleet mix considered for Evaluating Runway RET locations under option 02 was based on shifting Code A / code
B aircraft types to non-peak hour as indicated in Table 5.5:
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Table 5.5: JKIA Existing fleet Mix

Operating Fleet Mix % Distribution

Code Ai B 0%
Code C - TP 30%
Code C-TJ 49%
CodeDi E 21%

Other assumptions have been considered:

T Runway length: 4,500 m

Y Elevation: 1,625 meters

I Temperature: 21°C, which corresponds to the annual average temperature
f Wet conditions: 10%

5.1.1.6.2.3.2 Results

REDIM recommended adding 03 RET and 01 Runway end Exit will reduce the ROT to 63.6 sec.

Runway Exits Type Distance from Threshold

RET 01 1,775m
RET 02 2,325m
RET 03 2,850m
Runway End Exit (90 Degree) 4,500m

Runway Exit Aircraft Assignment - All
(o Ry 062

50 T

A320
A321
A333
A359
AT76
B738
B739
B748
B764
B77W
B789
CRJ9
DH&B
DH8C
DH8D
E190
GLEX

Hﬂﬂiiiiﬂiﬂﬂﬂﬂiiii

Exit

Figure 5.11: RET Usage per aircraft type i New Runway

KE25032-0100D-RPT-PM-04 REV006 FEBRUARY 2026 110



Jomo Kenyatta International Airport
Consultancy Services for Preparation of Integrated Master Plans for
Jomo Kenyatta International Airport (JKIA) & Wilson Airport (WAP) Final Report

Figure 5.12: New Runway ROT

5.1.1.6.2.4 Additional Recommendations

1 Runway End Exit: A full-length exit at 4,500m is included to accommodate long-landing aircraft and further
reduce ROT.

 Code A/B Aircraft Management: These aircraft are recommended to operate during non-peak hours to
avoid congestion and maximize runway efficiency.

9 Dual Parallel Taxiways: To complement the RET system, full-length parallel taxiways are proposed on both
sides of the new runway, ensuring seamless connectivity to apron and terminal areas.

Figure 5.13: JKIA - Dual Runway Taxiway System
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http://binaryroute.net/
















































































































































































































































































































































































































































































































