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Abstract

Heathrow Airport is the fifth largest airport in the world and a treasurable economic asset for 

UK. Not only does it generate thousands of jobs, but it also have wide economic influence in 

the region and nation-wide. However, the operation o f  the airport exerts considerable 

environmental problems, such as noise, air pollution and traffic congestion, which are highly 

localised. Unsurprisingly, the proposed expansion of Heathrow AJrport Terminal Five has 

stirred up vigorous debate in the public, making it the longest public inquiry in British history.

One o f the prime debate at T5 Inquiry lies in the airport employment impact. Two assessments 

have been subnWed respectively by the proposer, BAA pic, and the key opposer. Local 

Authorities Heathrow Terminal 5 Group (LAHT5), each presenting a divergent forecast of 

future airport employment.

The aim o f this thesis is to evaluate and compare the two Heathrow Employment Assessments. 

It has found that the divergence o f the studies stems from the differences of two parties in, 

firstly, the views of the “Dependency vs. Total Impact” argument in employment assessment, 

and secondly, their disparate assumptions o f future air traffic and productivity growth at 

Heathrow. More importantly, the two assessments are found highly sensitive towards changes 

in these underlying assumptions, which are estimated by BAA and LAHT5 in compliance with 

their positions for and against T5 development.

This thesis also reviews recent trends in aviation market ^ d  evaluate their implications in 

future traffic demand at Heathrow Airport. Factors considered include liberalisation o f EU 

aviation market, emergence o f hub-and-spoke network, growing demand of transit traffic, 

competition for major European hub airport, changes of aircraft size and intermodal 

competition of High Speed Rail Ser\dces. These factors have counteracting impacts on the 

future airport employment and productivity level.
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1. Introduction
Air Traffic has been one of the most important transportation mode in modent lives. Each day 

thousands o f jumbo airplanes carrying millions of passengers across continents, bringing 

businessmen to their overseas customers and production plants, and holiday-makers to their 

exotic resorts. Daily freight delivery also supply us with tropical fiuit and flowers all year 

round which would be impossible a few decades ago. Airports have grown to become a major 

part of our transportation network and a significant industry in the economy. Demand for 

passenger travel and freight services grew by an average of 6% per annum during the 1990s.

While improved accessibility and capital investment of airport development are widely 

regarded as a positive catalyst to the local and regional economies, the rapid growth o f air 

traffic network also brings a number of undesirable effects. The increasing concern in 

environmental hazards of transport and infrastructure development in the 90s enhance the 

caution for airport development. Excessive noise generated during aircraft take-off or landing, 

air pollution, additional surface traffic and subsequent pressure on the local road network are 

negative effects of airport development which lead to reluctance o f localities to allow 

construction of new airport in the area.

These are the reasons which, when BAA announced its plan to build a new terminal at 

Heathrow Airport in 1993, their proposal was met with great caution, if  not vigorous 

opposition, from the local authorities and the local public.

Under this circumstance, a public inquiry has been held since May 1995 to investigate into the 

possible impacts of T5 development and became the longest ever in the British history. Over 

750 witnesses representing more than 50 parties have given evidence in the inquiry. The 

estimated cost is likely to exceed £77m, of which some £60m will be bom by the Heathrow’s 

owner (BAA pic) and its main occupant (British Airways (BA)), and the rest by central and 

local governments.^

The controversies over the proposed development of a fifth terminal (T5) at Heathrow Airport 

can be capsulated as the balance o f economic benefits and environmental costs of airport 

develppment for the local areas and for the nation as a whole; in other words, whether the 

benefits are worth the costs it takes.

One of the key indicators o f T5 impact is the number of employment it will generate at the 

airport, in the local areas and in UK as a whole. Not only does it reflect the amount of income

' T5 Inquiry Secretariat, Jan. 1999.



P.LH. Lee 24/05/99
Introduction_________________________________________________________________________________ Page 13

and expenditure flowing in the areas, but also it has wide implications in other areas such as 

unemployment, commuting and in-migrations.

In order to substantiate their views, the two key alliances at T5 inquiry, namely, BAA/BA and 

LAHT5 (consortium of local authorities), have submitted their respective assessments in the 

employment impact of Heathrow Airport and the net impact of T5. The divergence o f the 

future they have envisioned are notable. BAA predicts that airport-related employment will 

decline fi^om 83,300 in 1991 to 73,000 in 2016 with the existing capacity of Heathrow, but T5 

development will countercheck the shrinkage and slightly increase the employment level to 

89,800. In other words, T5 will not bring excessive increase in airport employment, and 

subsequently demands on road traffic and housing; in the opposite, it prevents loss o f jobs 

which will be resulting from continuous productivity gain from technology.

The estimation of BAA is in contrast to those o f LAHT5, which envisions continuous rapid 

employment growth to 107,800 in 2016 without T5. If T5 is granted permission to develop, it 

will almost double the existing airport related employment and will bring additional 58,800 

jobs to the local areas. The impact will be excessive considering the possible consequences in 

traffic congestion, commuting and in-migration and pressure in local amenities.

The estimates of BAA and LAHT5 in future Heathrow-related employment are contradictory 

to each other and will lead to disparate interpretation on the impact of T5 development. 

Therefore, it is vital to find why and how they have come up with such conclusions. To 

achieve this, the differences between BAA and LAHTS’s assessments, including their 

approaches and the underlying assumptions they adopted, need to be recognised.

The purpose of this thesis is to evaluate the Employment Impact Assessments conducted by 

BAA and LAHT5 for Heathrow Airport Terminal 5, to unravel their methodologies, to trace 

their difference and to reconcile their findings in a view to improve our understanding o f the 

development effects of Heathrow Airport at the local and regional level.

1.1 The Significance of Heathrow Airport

Heathrow Airport lies 15 miles west of central London, covering an area of some 1,200 ha.^ 

Much o f it falls within the London Borough o f Hillingdon, with some parts within the London 

Borough o f Hounslow and Spelthome Borough (see Figure 1-1). Being designated to be the 

prime airport for London, Heathrow took off from a rural area in post-war years to the fifth

BAA (1993)



P.LH. Lee
Introduction

24/05/99 
Page 14

busiest airport in the world. It handled a total of 57.8 millions passengers in 1997 and ranks 

only after the giant hub airports in the USA, as shown in Table 1-1.

Table 1‘ 1 Top 10 airports in the world (Jan  -  Jun 1998)

Rank Rank City Airport Nation Passengers 
(Jan-Jun 98)

Freight (Jan- 
Jun 98)

ATM (Jan-Jun 
98)

Full year '97

1998 1997 million chang
e

000
tonne

chang
e

000 chang
e

PAX
(m)

Rank

1 1 Atlanta Hartsfield USA 36.1 8.4% 443.5 9.4% 414.4 7.3% 68.2 2

2 2 Chicago O’Hare USA 34.8 2.4% 702.8 8.7% 436.0 0.4% 70.4 1

3 3 Los Angeles International USA 39.5 3.0% 887.9 -0.6% 389.7 3.0% 60.1 4

4 5 London Heathrow UK 28.8 4.2% 638.8 8.0% 217.9 0.0% 57.8 5

5 4 Dallas Ft Worth USA 28.2 0.6% 389.7 -2.5% 420.2 -2.0% 60.5 3

6 6 Tokyo Haneda Japan 23.6 3.1% 314.8 -2.0% 114.7 9.9% 49.3 6

7 8 Frankfurt Rhein-Main Germany 20.0 6.1% 707.5 -5.3% 202.1 6.4% 40.3 8

8 7 San
Francisco

International USA 19.3 0.1% 375.7 2.0% 210.5 -1.0% 40.5 7

9 12 Paris Charles de 
Gaulle

France 18.1 9.7% 488.9 -2.4% 203.0 6.2% 35.3 10

10 11 Houston George Bush USA 18.0 7.7% 155.1 10.6% 257.5 7.9% 28.7 21

Source: Airline Business (Dec. 1998)

Being the largest airport outside USA, Heathrow is the pre-eminent gateway airport in UK as 

well as Europe. A total of 40.8 million international passengers have travelled via Heathrow in 

1993, compared to 25.2m at Frankfurt, 22.3m at Paris - Charles de Gaulle (CDG) and 20.7m 

at Amsterdam (see Table 1-2).

Table 1-2 Terminal Passengers at EU Airports in 1993(mppa),

Airport International Domestic Total

Heathrow 40.844 6.758 47.602

Frankfurt 25.195 6.750 31.945

Paris - Orly 11.068 14.183 25.251

Paris - Charles de GauUe 22.336 3-359 25.695

Amsterdam - Schiphol 20.659 0.111 20.770
Source: BAA/41, 1995, Table 2.2

The success of Heathrow stems from the early post-war years, when it grasped the 

opportunities of rapid air traffic growth whilst the European airports were still in ruin and 

unable to compete. The continuous development of extensive network of international flights 

at Heathrow has since been unrivalled amongst its counterparts in the continent, and 

accelerates the dominance of Heathrow in the region.

1.2 The Proposal of Terminal 5 Development

As shown in Table 1-3, Heathrow has been expanding itself since the 1950s and has added its 

fourth terminal after a public inquiry in 1978. In a search for extra airport capacity in London 

during the London Airport Inquiries (1981-83), the option o f a fifth terminal at Heathrow has
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been considered, but abandoned when the then British Airport Authorities (later was privatised 

and known as BAA pic) which owned Heathrow, Gatwick and Stansted airports, supported an 

alternative expansion proposal at Stansted.

Table 1-3 Brief Development History Of Heathrow Airport

Year Development Project

1929 Opening of Great West Aerodrome for experimental flying 

1944 The development as military airfield commenced

1946 Formal opening of Heathrow Airport with regular commercial air traffic services

1954 Air traffic boosted following the transfer of civil aviation from Northolt
1955 Opening of Terminal 2 - the first passenger terminal

1962 Opening of Terminal 3 for long-haul routes

1964 Completion of the M4 motorway and the Spur Road linking the Airport's main
tunnel to Central Terminal Area (CTA)

1968 Opening of Terminal 1 for short haul traffic Opening of Cargo Terminal

1973 Extension of Terminal 3

1977 Completion of extension of the Piccadilly line
1979 Planning permission for the development of Terminal 4

Source: BA/V1556 (i)Ch.2

With the rapid air traffic growth in the 80s and early 90s,̂  H ea^ow  has grown at an average 

4.64% per annum, and doubled its passenger throughout^fi"om 23.2m passengers to 57.8m 

passengers from 1977 to 1997. In view of its n^ronal^ominence and ever growing passenger 

throughput, Heathrow has been extremely congested in terms o f runway slots and terminal 

space. Airlines still endeavoured to conglomerate at the prime airport for economies of scale 

and the wide scope of feeder routes.^ The increasing demand leads to accumulating expansion 

pressure.

In 1993, BAA and its subsidiary company Heathrow Airport Limited (HAL) submitted its 

planning applications for an additional passenger terminal complex and associated facilities'*, 

which are described in the planning application as follows:

The development o f an additional passenger terminal complex together with the 
provision o f  aircraft aprons, taxiways, and associated facilities including an 
aircraft hangar, infrastructure fo r aircraft maintenance and other tenants’ 
developments, hotel accommodation, car parking, rail station facilities for  
Heathrow Express and LUL, connections to the airport road system and the 
public highway network, an air traffic control visual control room, re-alignment 
o f rivers and landscaping (T5 Inquiry Secretariat, 1998).

 ̂ Although landing charges are much higher in Heathrow than other London airports, Virgin Atlantic moved its 
operation from Gatwick to Heathrow once the restriction of access was uplifted in 1980s.
* There are 15 other planning applications related to T5, including replacement of the existing sludge works and a 
spur road from the T5 site to the M25 motorway. All of them are being considered alongside the main T5 application 
in the public inquiry.
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The application site covers an area o f 251 hectares at the western end of Heathrow Airport, 

most of which is currently occupied by the Perry Oaks Sewage Sludge Dewatering Works (See 

Figure 1-2).

The proposed development would provide building complexes with a floorspace of 300,000 

square metres^, which will increase the passenger throughput of Heathrow from 50 mppa 

(million passenger per annum) to 80 mppa in 2016, This would be achieved under the current 

pattern o f use of the existing runways, with a 7.8% increase in passenger air traffic movements 

(patms) ̂  and a continuous growth of aircraft size in the future.

 ̂BAA/1, para. 10.33
 ̂BAA forecasts the passenger and cargo air traffic movements will grow from 400,000 in 1993 to 425,000 (without

T5) and 458,000 (with T5). (BAA/1 Table 11.2)



Page17
AlLtüBUHY

HARPENDE

Figure 1-1 Heathrow Study Area
Source: BAA/4S Fig. 1

N GARDEN

DDESD
iddenh«m HATFIEL

ZllvtmvuAMlvi

HEMPSTEAD1 OVMIiftr'

RISBORODGH
W A L T H A M  0 , 

A B B E Y 'u 8HESHAM ;POTTE
« U w n b t \ S v X l n «

l"V EKil'Qt#'- ŴEORK
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1.3 Main Parties involved in the T5 Inquiry

The principal parties involved in the Terminal 5 inquiry are BAA pic (the applicant), British 

Airways (the single largest occupant-airline at Heathrow), the London Borough o f Hillingdon 

(the local planning authority) and LAHT5^ (a consortium of 11 local authorities opposed to 

T5). There are also a number of local residents’ groups and environmental activists involved, 

such as West London Friends o f the Earth, HACAN (the Heathrow Association for the 

Control o f Aircraft Noise), EANAG (Ealing Aircraft Noise Action Groups).*

As far as Heathrow employment impact is concerned, there are two main opposing groups 

representing in the inquiry: BAA and LAHT5, each has designated their consultants^ to submit 

a full employment forecast of Heathrow. It is important to note their respective objectives and 

interests in T5 as a background of their contradictory employment forecasts.

Being a listed private firm, BAA opt to seek continuous growth in business interest and to 

ensure high returns to its shareholders. Since its privatisation in 1997, BAA has thrived to 

become a global player in airport and associated businesses. At present it operates or manages 

airports in Europe, Australia and the USA.^° As Heathrow is its prime asset, BAA would 

consider it vital to uphold the strategic position o f Heathrow against its European rivals, and to 

provide surplus capacity to capture the growth o f air traffic, especially the growing number of 

transit passengers.

More Importantly, its other prime objective in maintaining a balance between continuous 

expansion and investment returns has an influence over its forecast approach o f passenger 

growth. In the previous planning inquiries BAA has supported its proposals by reference to the 

“Planning” forecasts, which were consciously chosen to err slightly on the side o f optimism. 

The reason is BAA, being a public service provider, adopted a view to avoid the risk of 

insufficient supply o f airport capacity, which it recognised would be significantly difficult to 

speed up within a limited time-scale. Following BAA’s entry into the private sector, it is 

subsequently subject to both regulation and rigours of the financial markets. It then adopts the 

deployment o f “Most Likely” forecasts in its development planning in order to reduce the risk

’ Local Authorities Heathrow Terminal 5 (LAHT5) is comprised of London Borough of Ealing, L.B. Hammersmith 
and Fulham, L.B. Hounslow, L.B. Richmond upon Thames, Berkshire County Council, Buckinghamshire C.C., 
Surrey C.C., Elmbridge Borough Council, Runnymede Borough Council, South Buckinghamshire District Council 
and the Royal Borough of Windsor and Maidenhead. Meanwhile, L.B. Hillingdon and Spelthome Borough Council 
have shared the technical work of LAHT5, but are represented separately at the Inquiry (LAH/1 para. 1.5).
* T5 Inquiry Secretariat, 1998.
® BAA is represented by Pieda pic whilst LAHT5 by Berkelty Hanover Consulting (BHC).

Airline Business, Dec. 1998, p.44
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resulting from forecast error/' In this case, BAA has switched to a more conservative 

approach in encompassing the span of forecast outcomes in T5 Inquiry then its previous 

inquiries.

LAHT5, BAA’s major rivals at the inquiry, comprises 11 local authorities which are deeply 

concerned about the development impact of the proposed T5 development on the local 

communities. The key objective of LAHT5 is to rectify that BAA’s forecast has 

underestimated the future passenger demand and overlooked the possibility of deploying other 

London airports to cope with that demand growth. Therefore expansion at Heathrow is both 

unnecessary and causing excessive environmental problems for the local areas. The grounds of 

their opposition are based on the following issues'^:

a) Future air traffic demand: The capacity o f Heathrow is underestimated by BAA and can 

grow beyond its current high level. And the growing demand can be met in other London 

airports, such as Stansted, with alternative airport development instead o f excessive 

expansion at Heathrow;

b) Economic and employment impact: Heathrow will continue to thrive and contribute to the 

local and national economies even without T5. Airport employment will not shrink but will 

continue to grow; and

c) Environmental Hazards: T5 will generate a number of undesirable effects in the local area, 

including congestion and air pollution arising from the increase in surface traffic, 

deterioration of air quality from fuel emission, air and ground noise, cumulative effects on 

public heath, and environmental aspects during the construction and operation period of 

T5.

With two sets of dissenting opinions and forecasts to support their views, it is crucial for the 

Inspector to appreciate which forecast is based on reasonable grounds and is more likely to 

happen.

1.4 The Controversies over T5 Development

The controversies of T5 lie in the balance between 3 issues: “national vs. local interest’; 

“economic benefits vs. environmental cost”; and “development pressure vs. development 

containment”. BAA argues that it is of national interest to maintain the leading position of 

Heathrow Airport. Not only does it attract substantial input into UK economy by tourism.

"  BAA/31, para.4.13-14
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I foreign investment and international trade, it is also the working place o f 51,605 people*^, not 

I mention the number of jobs indirectly generated from relevant expenditure. The strategic 

I position of Heathrow as a leading European airport is vital to protect British interests in 

aviation and related industries. If  Heathrow fails to provide the room for future growth, traffic 

demand (especially of connection flights) will be lost to its competitors in Europe.

This argument is rejected by the local residents and environmental groups, who regard T5 as 

excessive development which generates environmental problems for the localities. It should be 

noted that the externalities of airport development are highly localised, while the economic 

interest which T5 might bring will probably spread much further across the region or the 

nation.

In addition, there are views that further air traffic demand and airport development should be 

displaced to other regional airports, which wül benefit from the inflow of investment and 

contain the environmental externalities at Heathrow.

1.5 Research Purpose

1.5.1 Research Questions

The aim of this thesis is to provide a better understanding in the employment impact of 

Heathrow Airport and the proposed development of Terminal 5. To achieve this goal, the 

following list o f research topics are to be investigated:

a) to evaluate the Heathrow Employment Assessments^'* conducted by BAA and LAHT5 and 

unravel the methods and assumptions which they adopt in their forecast outcomes;

b) to trace the reasons of their divergence from the underlying assumptions and methods they 

have adopted;

c) to assess the validity of their assumptions with reference to historic trends and recent 

market forces in air transport;

d) to test the robustness of the methods that are applied m Heathrow Employment 

Assessments;

LAH/l Statement of Case
BAA/1205, Heathrow Employment Survey, 1992, Table 1
For the purpose of this thesis, Heathrow Employment Assessments are termed to refer to the two Employment 

Impact Assessment Studies conducted by BAA and LAHT5 for the Heathrow Airport Terminal 5 Inquiry.



P.LH. Lee 24/05/99
Introduction_________________________________________________________________________________ Page 22

e) to review previous studies in air traffic and airport studies so as to better the understanding 

in the development effects of the airport;

f) to review the application o f employment impact methodology in previous airport studies; 

to identify their strength and limitations;

g) to ascertain if  these limitations have been inherited or overcome in the Heathrow 

Employment Assessments;

h) to investigate the recent trends in global and regional aviation markets, and evaluate their 

imphcations in air traffic and airport employment at Heathrow Airport;

i) to contribute to a better understanding o f employment impact of Heathrow airport.

1.5.2 Research Approach

This thesis is conducted on secondary data fi'om a variety of sources. Since the main subject 

matter is employment assessments conducted by BAA and LAHT5 and presented at the T5 

inquiry, a number of T5 inquiry documents have been reviewed. It includes consultant reports. 

Statement of Case, Proof o f Evidences and transcripts of cross-examination during the 

inquiry.

Current trends in aviation market are derived from a variety of sources, including air transport 

journals, government studies {DETR, RUCATSE), trade magazines {Airline Business, Airport 

Forum, Jane's Airport Report, etc.), websites of international aviation bodies (ICAO, lATA) 

and aircraft manufacturers {Boeing, Airbus).

The methodology used by two parties in each employment category are scrutinised and 

compared. Spreadsheet models of their assessments are replicated according to the description 

of procedures in their consultants’ report, and used to evaluate the robustness of their 

approach.

The analysis of employment assessment method and airport development impacts are mainly 

qualitative, whilst simple statistical methods are used in an attempt to quantify the magnitude 

and the scope of impacts. Detailed calculation process are enclosed in the Appendix.

In this thesis, all T5 inquiry documents are referred to by their document codes, the list of which can be found in 
the bibliography.
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1.5.3 Thesis Outline

This thesis is divided into six parts. Part I is to provide a brief background to the Heathrow T5 

inquiry and the purpose of this thesis. Part II is to review theoretical and empirical literature 

related to Heathrow Employment Assessments. It will be divided by three main sources: the 

first is to study air traffic trends and airport employment impact in the academic literature; the 

second is to examine the theoretical basis of the employment assessment methods widely in 

practice; and the third is to investigate the application of such methods and findings of 

previous airport impact assessment studies. It is concluded by analysis on the development 

effects of airport development and the merits and limitations o f the application o f economic 

multiplier.

Part 111 is comprised of core analysis in the case of Heathrow Employment Assessments. 

Chapter Three gives an overview on the structures and approaches o f the Studies conducted by 

BAA and LAHT5. Chapter Four to Seven are contributed to scrutinous review and comparison 

of the two studies in each main airport employment. Direct On-airport, Direct Off-airport, 

Indirect and Induced employment, each of which resulted from a distinctive development 

effect from the airport. It is to identify the assumptions being made and the surveying and 

forecasting method being used with a view to ascertain the source o f the divergent outcomes 

between BAA and LAHT5. Chapter Eight follows to summarise the factors explaining the 

divergence of the assessment methods of BAA and LAHT5 and to conduct sensitivity test to 

evaluate the robustness of their methods.

Part IV (Chapter Nine) examines the recent trends in air traffic, including liberalisation of EU 

aviation policy, development o f hub-and-spoke network, intermodal competition from high 

speed rail services, and technological advance and their implications in air traffic and 

productivity gain in airport employment. It will analyse the impact of these trends in the 

employment at Heathrow Airport and evaluate the validity of the assumptions made by BAA 

and LAHT5.

The last part (Chapter Ten) is to consolidate the findings in the previous analysis and to shed 

light on the future growth of airport employment at Heathrow and the employment assessment 

method in practice.
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2. Literature R eview
In this chapter, we will review the academic studies and impact assessments in relation to air 

transport industries and employment impact assessment. It is divided into three parts 

accordingly to the source: Studies in air transport and airport development, Employment 

impact assessment methods, and Employment studies in previous airport inquiries. By 

reviewing literature in the field, it is attempted to enhance our understanding in the merits and 

limitations of the instruments being used to evaluate airport employment impact, which may 

be inherited (or overcome) in the Heathrow Employment Assessments.

2.1 Studies in Air Transport and Airport Development Impact

With the growing importance of air traffic in modem societies, abundant academic work have 

been done on the air transport industry. Major issues include globalisation o f  airline industry 

(Pustay, 1992; Hanlon, 1996), airline cost structure and economics (Dognais, 1991; 

Tretheway and Oum, 1992, Wheeler, 1989, McShan and Windle, 1989), alliance and 

marketing strategies o f airlines (Button et al, 1998, Oum and Park, 1997, Dresner and 

Windle, 1996, Burton and Hanlon, 1994).

Since the liberalisation of European aviation market began in early 1980s, the attention 

switched to the impact of the new regulatory regime on the formerly well-protected 

nationalised aviation industry. Transport scholars and aviation economists draw lessons from 

the deregulated American market and examine the emergence of similar trends in Europe 

(Button et al, 1998, Adler and Berechman^ 1996; Meersman and van de Voorde, 1996, 

Majundar, 1994). One of the major concerp' i$ that the impact of intense competition on the 

aviation network: whether European airlines will adopt the^k^ne hiibbing strategy as their 

American counterpart. If so, to what extent their existing radical network will be transformed 

into a hub-and-spoke network which dominates the US^^domestic market after deregulation 

(Caves C.1996; Dennis, 1994 and 1996; Small, 1995; Caves and Higgins, 1991) Other 

concerns covers the imphcations o f the hubbing strategy and network restructuring on the air 

traffic schedule and airline cost and pricing (McShan and Windle, 1989; Tretheway and Oum, 

1992).

Whilst airlines, the main actor in air transport who determines when and where the demand is 

met, demands the centre of stage in air transport studies, it is understandable that relatively less 

attention have been given to airports, the provider of transport terminal services. An exception 

is the work o f Doganis (1992) which examined the economic and financial aspects o f airports
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activities. His account on the privatisation and commercialisation of the former British 

Aviation Authority (now BAA pic) set up an interesting background o f this study on Heathrow 

Airport.

With the hberalisation proceeds, airlines found themselves trapped in the capacity limits o f the 

already congested major European airports. To succeed, they need to seek partnership with the 

hub airports for the flexibility and capacity to restructure its networks. Attention therefore are 

switched to the location of optimal hubs airports in Europe. Studies are conducted on the 

impact of deregulation and hubbing on European international airports with the underlying 

question that which will stand out as the prime hub in the European aviation network (Caves, 

C.1996; Dennis, 1996; Berechman and de Wit, 1996).

Table 2-1 Summary o f Airport Economic impact Studies

Authors Location Key Elements of 
Study

Models

Johansson and 
Karlsson (1994)

Butler and Kieman 
(1986)

Malar, Sweden Airport Capacity 
Accessibility

Kennedy e t a / (1991) Glasgow, Scotland Employees Building 
Potential

Growth Poles

AC! (1993) - Arthur D Berlin/Brandenburg , Three Tiered Model Input-Output Multiplier
Little Germany Aggregate Economic 

Analysis

Batey e t a / (1993) Theoretical Model of Socio-Economic Extended Input-Output
Airport Growth Impact Model

De Rus et a / (1995) Grand Canaries Economic Activity and 
Tourism

Higgins (1971) Montreal Airport Location Analysis Spatial Multipliers
Parsons (1984) Gatwick Airport Employment and Local 

Labour Markets

Benell and Prentice 
(1993)

Canadian Airports Economic Impact Regression Analysis

Source: based on Banister and Berechman, 2000, Table A1

Most of the above studies address to the economic and operational aspects of aviation market 

whilst the work concerning the development impacts of airport are relatively limited. A few 

have been done to investigate the development effects of individual airport development in the 

local and regional levels. Nevertheless they have well illustrated that the measurement of 

benefits is not a particularly straightforward task and can take a number of forms (see Table 2- 

1).

In addition to the overall economic situation, other sectoral factors can intervene the extent of 

airport impact in the local and regional level. Twomey and Tomkins (1995) attempts to
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provide an alternative approach to understand the dynamic mechanism by which the expansion 

of Manchester Airport have affected the North West Region. By establishing the linkages 

between airports and industry infrastructure in a series of ‘area-specific input-output tables’, 

they are able to draw a sectoral profile of jobs in the North West region directly sustained by 

the air transport activity (as shown in Figure 2-1).

Figure 2-1 North West industry jobs sustained by air transport activity

Source: Twomey and Tomkins (1995) Figure 14.5

The jobs in Energy are essentially related to fuel inputs, for airlines which dominate the total, 

as well as electricity, gas and water supply. The relatively large number of jobs in Engineering 

and allied industries is overwhelmingly related to aerospace and is presumably a reflection of 

technical and maintenance support for airlines. Distribution companies, which presumably 

reflect freight traffic, are another major source of employment in Hotel, catering and etc. 

Eighty-four per cent of estimated jobs in Transport and communication are allocated to 

transport support services with the remainder assigned in mail freight and telecommunications. 

The huge number (1,500 or so) of business service jobs are spread across the whole range of 

such services but with particular concentrations in insurance and computing.

Instead of providing an estimate of total employment attributable to the airport, Twomey and 

Tomkins stress that the main concern of their study is to examine the nature of linkages 

between direct on-site employment and the local economy. And the effectiveness of their 

approach is also heavily dependent on the availability of economic data disaggregate at the

level that precise connection with airport activities can be established 16

Twomey and Tomkins base their analysis on Census of Employment (SIC) data, the categorisation of which may 
well be conducted accordingly to their industry instead of their location or relation to air traffic activities. The 
aggregation of national database may lead to over- or underestimation of airport impact, for which the authors well 
acknowledge (p.201-202).
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The economic connection between airport activities and local economy are crucial for the 

understanding of the ways and magnitude that the impact of airport development is felt in 

different sector in the local economy. Andrew and Bailey (1994)’s study provides a qualitative 

account in the Air transport industry, the labour market and economic development in South 

East region. By examining the four key London Area airports of Heathrow, Gatwick, Stansted 

and Luton and their linkage to South East Region, it reveals the details of the airport 

development impacts in the local economies. It points out that the concentration of airport 

development in the SE at these airports can be seen as a major contributor to the region’s 

leading role in the service sector within UK. At the local level these airports are large 

businesses characterised by heavy expenditure on capital investment. Airport infrastructure 

projects for access routes, terminals and runways have long planning horizons and create 

significant impacts on the environment of the local area.

More importantly, airports, and the airline bases they contain, require a network of supporting 

businesses which create opportunities for contractors, concessionaires and suppliers, and 

generate spending on goods and services which benefits the local economy. Major employers 

subcontract work and create a large internal market upon which many smaller companies 

depend. Additional revenue generated by airport employees’ purchases disperses widely into 

the local economy, thus supporting further jobs in supplying goods and services to 

households, thereby multiplying the airports’ economic impact. Furthermore, the development 

effects of major airports attract firms which seek access to an international network of 

passenger services and which need to be close to efficient export and import facilities. Such 

firm are mostly established British companies with an export orientation, or Multinational 

firms seeking for European headquarters.

Andrew and Bailey (1994) also contend that airports are clusters or growth poles of 

employment that produce a demand for experienced labour from amongst residents of 

adjacent local economies.

To fill the skeleton o f these figures, they conduct an analysis on the activity chain linking local 

organisations to the airports. Pressures upon the airline industry, such as declining ticket yields 

and global competition, cascade down through the linkage to affect airports, contractors, 

public sector, concessionaires and off-airport employers. These in turn create a need for 

reduction of cost and improvement of productivity, resulting in reductions in staff numbers 

and, in certain sectors, in a deterioration o f staff terms and conditions of employment.
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Although their work is done on a region-wide basis, the work of Andrew and Bailey provides 

a significant context for the purpose of this study especially in the aspects of in the structure of 

air traffic industry and the types o f airport employment in the South East region. What we 

need then is a reliable tool of measurement o f such employment impact.

The research of the same authors in 1996 review the methodology generally applied and 

identify four analytical levels for the contribution o f airport development. It includes (a) 

understanding the structure o f the region’s economy, and revealing the role within it that an 

airport may play; (b) identifying the significance of each infrastructure variable'^ that supports 

that regional economy of which the airport is but one element; (c) assessing the actual 

economic impact of the airport business in terms of direct, indirect and induced employment 

and purchasing impact; (d) adding the important social dimension given the airport’s potential 

effects upon wider labour market and the cultural aims of the region (Andrew and Bailey, 

1996) This outline is highly comprehensive, embedding the analysis of airport development in 

contextual studies of underlying economic situations, infrastructure factors, social and cultural 

dimensions in the local and regional level.

They also provide an analysis of the Airport activity chain (see Figure 2-2), which trace the 

flow of revenue from air traffic services to respective operators at the airports in five tiers. 

Each tier represents dependency on flow o f revenue from the upper tier. The airport activity 

chain manifest the process o f multiplying effect of income and purchase. Firstly, direct 

revenue is produced by airline and airport operators from passenger and freight movement. 

Secondly, this is supplemented by indirect revenue from passenger spending on retail services, 

hotels and transport. Thirdly, subsequent purchase o f goods and services from supporting 

business sectors produces induced expenditure which is dispersed widely into the local 

economy.

By infrastructure variables, Andrew and Bailey (1996) refer to the study of Johansson et al (1991) who identify 
four groups of variables, including inhabitant’s education, local and regional networks, regional and inter-regional 
networks, and buildings and the built environment.
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Figure 2-2 The Airport Activity Chain

The Airport Activity Chain 
The components indicate revenue flows for passenger ticket and discretionary spending

4. Public sector & 
alrtraflic

1. P assenger demand (and freight services)

a. Ticket revenue

2. Airlines

3. Airports

ài

1 f
5. Off airport 
employers

b. Discretionary spending

4. Contractors

Concessionaires

Key:
1. -5. Tiers of influence (and dependency ) are ranked from 1 (high) and 5 (low).

Thickness of flow indicates relative volume of revenue.
Direction of flow indicates dependency.

Source: Andrew and Bailey, 1996, Figure 1

They identify six different types o f airport by traffic mix, size and economic impact, as shown 

in Table 2-2, It shows that the economic impacts of an airport is dependent on the size and 

diversity of the local economy, and the role within it that an airport may play. It is reflected in 

the market segments an airport serves and the size and mixture of air traffic. In turns it leads to 

diversity o f airport activities and number o f jobs which an airport sustain.

The nature of Heathrow as the international gateway airport for UK and West Europe is of 

interest for this study. Heathrow has an extensive network for intercontinental as well as intra- 

European flights, which makes it highly attractive to foreign investors and multinational firms 

which is seeking an headquarter in London with access to the European market. It should be 

noted that the accessibility that Heathrow provide also draw in the rapid-growing high- 

technology firms to cluster along M4 Corridor between Heathrow and central London. Hall et 

al (1987) confirmed this view in their study of High-technology firms in Berkshire. Three- 

quarters o f firms interviewed cited Heathrow as an important advantage of the area.
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Table 2-2 A Classification o f Airports by Traffic Mix, Size and Economic impacts

Airport Type Traffic Mix Economic Impact Characteristics Example
1 International • Designated gateway for • Attracts international company Heathrow

Gateway continental scheduled HQs and distribution centres Frankfurt
> 1 5  million services. • Large scale retailing centre Amsterdam
passengers • Full range of scheduled • Long haul tourism Paris (CDG

services • Exercises economic influence and Orly)

• Charter nationally and internationally Manchester

• Freight # Extensive off-airport impact O a lW IC K

e General Aviation
# Maintenance

2 National Hub . Important national inter • National based airlines Madrid
3 - 1 5  million linking role e International air freight Rome
passengers • Important national firms Oslo

• Capital city tourism Stockholm
Zurich

3 Regional . Can serve specialist • Supports high value export Düsseldorf
airports markets, e.g. oil oriented industry Milan
100,000- 12 development. • High frequency scheduled
million # May exercise an passenger services
passengers important international

role.
4 Tourist . Specialise in high . Base for charter airlines Luton

Generator volume of leisure • Large scale maintenance Gatwick*
1 - 2 0  million charter flights operation Manchester*
passengers • Supplemented by • Important duty free and

schedules commercial trading
• Som e Cargo flights

5 Tourist • Specialised in handling • Essential focus for inbound Malaga
Receiver inbound charters tourism Palma
1 - 1 2  million . Centre for ground handling
passengers . Opportunity to establish a supply

network
6 Transit and • Long haul scheduled • Attract stop overs Prestwick

Interline services with interline • Duty free trade and transhipment (Dubai)
operations depot (Rejavick)

• Important cargo and shipping
operation

Source: Andrew and Bailey, 1996, Tabled  
* Major Markets of International Gateways

In addition, Heathrow also plays an important role in airline management, aircraft 

maintenance, tourism, freight forwarding, and duty-free retailing. Employment at Heathrow is 

raised by the large number of air freight companies and the presence of large airline 

headquarters in the vicinity. At Gatwick, the major traffic is by charter flight, which involves 

high load factor and less staff to serve the passengers than those for scheduled flights. At 

Luton and Stansted which are significantly smaller, lower productivity levels apply but 

employment is boosted by the presence of large aircraft maintenance operations. Each airport 

effectively performs a different role within the South East region: Heathrow as International 

Gateway, Gatwick as a second gateway and tourism generator, Stansted as a regional hub, and 

Luton as a prime tourism generator in terms of its traffic mix.
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2.2 Employment Forecasting Methods

There are three main types of models being used to assess economic and employment effects; 

Input-Output Analysis, Economic Base Analysis and Econometric Models. The first two are 

most widely practiced and are also used in the Heathrow Employment Assessments. For this 

purpose, the first two models will only be briefly introduced, whilst the general principles and 

underlying assumptions of Economic Base Analysis are discussed in considerably details in 

this session.

Econometric models assume the impact of airport operation in the area is related to and 

affected by independent variables such as air traffic capacity and other key economic 

variables. Thus by determining the functional relationship between the variables and 

calibration of the model, it can estimate the economic impact of airport development through 

regression and multivariate statistical methods (Doganis, 1991).

As the name implies, Input-O utput Models are concerned about the flow of inputs and 

outputs of each industry or sector within a particular study area, and simulate the impact o f the 

airport operation in the local economy through these inter-relationships. (Field and 

MacGregor, 1987)

Amongst these three impact assessment models. Economic Base Analysis is most common 

tool (ACI, 1993). Including the on-going T5 Inquiry, it has been used to assess the 

employment impact in the various airport iaquiries in the United Kingdom in the last two 

decades, despite the definition of the indirect and induced employment are sometimes 

substituted with terms such as “secondary”, “intermediate” or “wage-induced” employment.

As Field and MacGregor (1987) elaborate, economic base analysis is based upon economic 

base theory which postulates that export industries provide the basis o f the existence and 

growth of regions, cities or local areas. Derived from exogenous demand, the exports sector 

are known as basic activity which provide means of payment for imports o f goods and 

services. More importantly, it generates demand for those goods and services to be consumed 

within the given local area. The latter is known as non-basic activities and derive their demand 

endogenously solely within the area.

Both sectors are related to exogenous demand - the basic sector directly, and the non-basic 

sector indirectly by supporting the basic sector. Thus, given an increase in exogenous demand 

for the exports of a local area, the basic sector expands. This in turn generates an expansion in 

the supporting activities of the non-basic sector. The extent o f the overall change is a multiple 

of the initial injection of basic employment.
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Therefore, it is possible to estimate the overall expansion jfrom initial growth of exports if  the 

economic multiplier, i.e. in the ratio of non-basic employment to basic employment. For 

example, given the multipher at 0.5, the injection of every 100 basic job leads to the creation 

of 50 jobs in non-basic sector, making a total o f 150 employment. Given these regularities 

between base and non-base employment, it can forecast the employment change in non-base 

sector in a local area if  the future trend of base employment is known.

Although the use o f the economic base technique appears relatively straightforward, many 

criticisms have been expressed regarding the validity of the approach. First of all is the 

boundary of study area: as the area of study decreases in size, so the proportion of basic 

industry increases as proportionately more product is ‘exported’. Thus the multiplier changes 

with the size o f the study area and the proportion of base and non-base employment. 

Secondly, constant basic : non-basic ratio is based on the assumption of a fairly stable 

underlying economic conditions. Even so, a number of factors stül may alter this ratio, for 

example, productivity may grow with the economics o f scale as the industry expands; and the 

real wage may increase at a different rate in base and non-base sector. Thirdly, the economic 

base model is a demand-orientated model which assumes all the creation of new jobs will be 

actualised and filled up with local residents. However, it omits the factors in supply side o f the 

labour market. The vacancies arise in non-basic sector as estimated by the multiplier may not 

be taken up if  there is overheating of the labour market, lack of appropriate skills in the local 

labour, or the labour prefer to work outside the area for more favourable wage level and terms.

Notwithstanding the extent to which the above criticism limit the effectiveness of this 

approach, economic base analysis has proved to be a highly utilitarian tool . It is relatively 

simple both conceptually and operationally and provides reasonable assessments of impact 

and trend which are always found useful to planners.

2.3 Previous Airport Employment Assessment

Airport Economic Assessment has been fi-equently applied in urban planning to estimate the 

impact of major airport development schemes in the public inquiries in past two decades. It 

includes Heathrow Airport Terminal Four Development (1978), London Airport Inquiries 

(1981-83) covering expansion in Stansted Airport or the proposed development of the fifth 

terminal at Heathrow eeid Manchester Airport Second Runway (1993).



P.LH. Lee 24/05/99
Literature Review_____________________________________________________________________________Page 33

23.1 BAA-related Airport Inquiries

The method they used to assess the employment impact of airport development are fairly 

consistent, roughly following the Economic Base Analysis and categorise airport employment 

according to the structure o f Direct on-airport. Direct off-airport. Indirect and Induced 

employment, albeit the terminology and definition do vary from case to case. They are briefly 

described as below:

a) Direct On-airport Employment: It covers employment at the airport and are engaged in 

activities directly related to the operation of the airport. It is further divided into 

subcategories according to their functions. Those related to passenger handing, air traffic 

movements (ATM) and cargo handling are consistent amongst all airport assessments. The 

rest of on-airport employment is then either described as Support staff (BAA / Heathrow 

Terminal Four, 1978; Herts and Essex Submission / Heathrow Terminal Five, 1981-83), or 

Contractors/Concessionaire (BAA / Heathrow Terminal Five, 1981-83). To forecast 

Employment at Stansted with 15 mppa, BAA referred to Gatwick Airport as an analogy 

and broke down the employment not directly related to air traffic into a variety of 

subcategories: base maintenance, General Aviation, support staff, sta ff related to size o f  

facilities, staff unrelated to aviation, and staff related to total worlforce (BAA / Stansted 

Airport, 1981-83).

b) Direct off-airport Employment: It refers to employment which is directly related to the 

operation of the airport and requires to be in close proximity to it, but not located on the 

site. It is termed airport-associated employment in BAA and Herts and Essex (HE) 

Submission for Stansted Airport (1981) which is found in both on and off-airport.

c) Indirect/Intermediate Employment: it is employment exclusively engaged in providing 

goods and services to activities directly related to the operation of the airport, but not 

essentially located close to it. This category is explicitly present only in the BAA and HE 

submission for Stansted Airport. It is included in the ‘Secondary Employment’ as in SBH'* 

Submission for Heathrow Terminal Five (1981-83) but is missing or not mentioned in the 

others studies.

d) Secondary employment (wage-induced): it refers to all employment supported by the 

expenditure of employees in the direct airport and other categories of airport employment. 

It is present in all submissions in these airport inquiries, though in some occasion, it may

** SBH is taken from Inspector’s Report on Airport Inquiries 1981-83. The agents of submission is not clear.
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include the intermediate employment. A separate multiplier is occasionally set to estimate

the additional spending effects of in-migrants.

The forecast method are fairly similar amongst these airport employment assessments, which 

is not surprising with a common operator and proposer -  BAA pic (former British Airport 

Authority). The most significant criterion for estimating the level of employment is the 

passenger traffic throughput. The direct on-airport employment are projected according to the 

anticipated air traffic growth and offset by rise o f labour productivity at the airport. The direct 

off-airport employment are either estimated at a fixed proportion of staff to the expected 

traffic growth, or being projected in relations to passenger or air freight growth. And the 

Intermediate and Secondary employment are induced using a employment multiplier usually 

on the basis of the gross sum of the direct on and off-airport employment.

The review of these multipliers (that fall in a range from 1.2 to 1.37), is found jo be a intiiçafe 

task which does not produce very insightful results. To effect valid comparison)<me-sh6uld be 

aware of the disparity in the definition of employment categories and the base figure which the 

multiplier apply. As it shows at Table 2-3, these airport studies use separate multiplier values 

for Intermediate Employment (Indirect Employment) and ‘wage-induced’ Secondary 

employment (Induced Employment). And two of them have singled out the income or 

consumption effect of in-migrants, the input of which are derived from In-migration 

assessment (BAA and HE submissions in Stansted Airport inquiry).

The divergence of categorisation also leads to complication in the base o f multiplying effect, 

the conventional practice of which is to use the gross sum of precedent employment categories 

to be the base of multiplier in the calculation of the following category. Therefore even with a 

similar multiplier value, a difference in employment categorisation may lead to very 

remarkable divergence in the overall figure. In other words, the ground of comparison on 

multiplier value across various airport studies could be very thin unless they are referring to 

the same types of development effects and employment categorisation.
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Table 2-3 Multiplier Assumptions In Previous Airport Inquiries

Submis
Sion

Category Sub-Category Multiplier
Rate

Remarks

BAA Secondary
employment

supported by expenditure of 
other airport employment

1.3 The figure calculated from the 
assumption that every 1000 direct 
employees support 600 workers in 
secondary employment, but only 
half of this demand will result in 
additional jobs. (i.e. 0.3 multiplier)

# # # # i W , « i 9 8 M  9 8 3 ) % @ #
BAA Intermediate

employment
supported by provision of 
goods and services.

0 .1 6

Secondary wage-induced 0.1

employment in-migrant services 0 .2 - 0 .3 1 base on estimates of new in
migrants from in-migration forecast

overall multiplier 1.35 figure taken from the Inspector’s 
Report. Calculation method in 
relation to multiplier in other 
employment categories is unclear.

HE Indirect
employment

in-migrant services 0 .6 base on estimates of new in
migrants from in-migration forecast

overall multiplier 1.37 *** figure taken from the 
Inspector’s Report. Calculation 
method in relation to multiplier in 
other employment categories is 
unclear.

# $ ^ 0 0 0 i ^ l ^  (Air#br1 Inquiries, 198 1 -8 3 ) % • '

BAA Secondary
employment

supported by expenditure of 
other airport employment

N/A forecast not undertaken

HE Secondary
employment

supported by expenditure of 
other airport employment

1.2

GLC Secondary
employment

1.3-1 .4 derived from 1.6 value as used at 
the Heathrow T4 Inquiry.

SBH Secondary
Employment

intermediate 0.2 on the basis of the sum of on- 
airport & direct off-airport 
employment

wage-induced 0 .12 on the basis of the sum of on- 
airport, direct off-airport and 
intermediate employment

overall multiplier 1.32
Source: Inspector's Reports of the Fourth Terminal at Heathrow (1978) and Airport Inquiries (1981-1983)
Notes:
BAA - former British Airport Authority /  BAA pIc
HE - Herts and Essex Submission
GLC - Greater London Council
SBH - unclear, as taken from the Inspector's Report

2.3.2 Manchester Airport Second Runway Inquiry, 1994

The employment assessment of Manchester Airport in 1993 for the development of the second 

runway is considerably disparate from those inquiries pertaining to BAA. Despite its basis in 

economic base analysis, the study conducted by York Consulting (Consultant of Manchester 

Airport) is fundamentally based on expenditure and income generation effects of the new 

facilities, which are later converted into employment figures.
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The approach is, first of all, to estimate the total injection of expenditure in terms of wages 

and salaries, profits and expenditure on goods and services arising from the operation of 

Manchester Airport. The main source of data is from a survey on company expenditure of 

firms within the airport perimeter through a company survey. Then it establishes an accounting 

framework (as shown in Figure 2-3) to trace the flow of these expenditure amongst the sectors 

within the study area and the amount of leakages from the regional economy. Next, it applies 

the income multiplier, which is the ratio of total income (direct plus indirect plus induced) to 

the initial injection of spending power, to derive the net income impact of Manchester Airport.

Figure 2-3 Manchester Airport Employment Impact Study (1993): The Multiplier 
Process

(̂  R^pients"^ Leakages

Direct Income and 
Employment

r Recipients ^

Indirect Income and 
employment

Recipients ) Leakages

r  Recipients J

Additional
Expenditure

■ (^  Recipients

Leakages

Expenditure

Induced Income 
and employment

Source: York Consulting (1994) p.35

York Consulting (1994) apportioned the initial injection of spending power into three 

components: Direct Income (wages, salaries and profits), Indirect expenditure (expenditure on 

other goods and services), and leakages (expenditures outside the regional economy). Indirect 

expenditure leads to further income creation (indirect income), expenditure and leakages. The 

process continues with each increment to income becoming smaller. In addition, the direct and 

indirect income flows both give rise to further expenditure, which in turn generates further 

income creation (induced income), such as wages and salaries of people employed in retailing 

shops where the employees of airport-related companies and their suppliers spend their
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income. The distribution of net income impact of Manchester Airport in 2005 with a single or 

double runways is described in Table 2-4.

Table 2-4 The Operation o f Manchester Net Regional income impact

Category Base Year 
1993

Forecast (Rl) 
2005

Single runway 
/ 22.8mppa

Forecast (R2) 
2005

Double Runway 
/ 29.3mppa

Annual Growth Rate* 

Rl R2

Direct On-site 186 391 487 6.39% 8.35%
Direct Off-site 71 152 189 6.55% 8.50%

Indirect 46 108 136 7.37% 9.45%
Induced 75 177 220 7.42% 9.38%

Total 378 828 1,032 6.75% 8.73%
Source: Forecast Data derived from York Consulting (1994) Table 4.3, 4.5, 4.7 
* Annual Growth Rates compiled from the data in the previous columns in the table.
** Direct On-site : employment wholly or largely related to the operation of the airport and located within 
Airport Operation Area; Direct Off-site is similar to Direct On-site, but generated outside the Airport and 
within a 20 minute drive time; Indirect employment is generated by purchasing effect within the North 
W est Region; and Induced employment is generated by Income effect within the NW Region.

York Consulting estimated the future initial injection of spending expenditure from the 

operation o f Manchester Airport, reflecting a considerably high annual growth rate of Net 

airport-generated income: 6.75% (Single Runway) and 8.73% (Double Runway) in 2005.

The net income impact is converted in employment terms which is illustrated in Table 2-5. 

The growth rates per annum in airport-related employment are lower at 5.40% (Scenario R l: 

Single Runway) and 7.34% (Scenario R2: Double Runway). It should be noted that these 

annual rates are surprisingly uniform amongst Direct, Indirect and Induced employment, 

which is quite unlikely considering the variety of economic sectors involved.

Table 2-5 The Operation o f Manchester Net Regional Employment impact (Net full
time equivalents)

Category Base Year Forecast Forecast (R2) Annual Growth Rate
1993 (R1)2005 2005

Single runway Double Runway 
/ 22.8mppa / 29.3mppa

Rl R2

Direct On-site 10,600 19,800 24,700 5.34% 7.30%
Direct Off-site 6,000 11,300 14,100 5.42% 7.38%
Indirect 3,800 7,200 8,900 5.47% 7.35%
Induced 6,200 11,700 14,500 5.43% 7.34%

Total 26,600 50,000 62,200 5.40% 7.34%
Source: Forecast Data from York Consulting (1994) Table 4.4, 4.6, 4.8 
* Annual Growth Rates compiled from the data in the previous columns In the table.

There have been a series of factors affecting the relationship between the passenger numbers 

and employment in the region. Productivity growth will result in a reduction in the number of
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on-site jobs per million passengers per annum (mppa), which may be counterbalanced by 

increasing concern in Customer care and security regulation. Economies of scale may also 

exist as there is a concentration o f services at the larger airports, namely, “Scale” facilities, 

including large conference halls and aircraft maintenance. Taking these factors into account, 

York Consulting assumed productivity growth of 0.5% per annum (1993-2005). This figure is 

much lower than that assumed at Heathrow Terminal 5 and is contrary to the historic growth in 

productivity at Heathrow and Gatwick Airports of about 3% per annum (Banister and 

Berechman, 2000)

If we compile the employment multipher value firom York Consulting’s employment 

estimates, the ratio of Induced employment over Direct on and off-airport employment is at

0.37-0.38, which falls quite comfortably in the upper range of the multipliers used in other 

airport inquiries.

Table 2-6 Implied Employment Multiplier, Manchester Airport

Implied Multiplier Base Year 1993 2005 Single 
Runway (Rl)

2005 Double 
Runway (R2)

Induced Employment to 0.37 0.38 0.37

Direct On and Off-airport 
Employment

Total Employment to 1.60 1.61 1.60

Direct On and Off-airport 
Employment

Source: Compiled from forecast data in Table 2-5.

The Manchester Study also considers the spin-off effects o f the airport expansion, principally 

inward investment to the region and tourism. It estimates that currently there are between 

20,000 - 30,000 spin off job opportunities which can be attributed to Manchester Airport. 

Under Scenario R l this will increase to between 29,000 - 39,000, with the corresponding 

range under Scenario R2 being 36,000 - 46,000 jobs. These numbers are substantial and 

reflect the difficulty of unraveling the complex impacts o f major investments, particularly 

types o f inward investment (e.g. international companies) and particular sectors of the tourism 

market (e.g. high income air based travelers). And the method of analysis is heavily dependent 

on qualitative assessments of the competitive position of the Region, inward investment and 

tourism in general in UK and a sensitive investigation of a few sample firms (Banister and 

Berechman, 2000).

The methodology used by York Consulting in Manchester Airport (1994) is unique if 

compared to the BAA-related airport assessments discussed in previous section. Although the 

estimates are presented in the conventional approach of direct, indirect and induced airport
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employment in economic base analysis, the forecast remotely related to the future air traffic 

growth. Instead, it is concerned in the income and expenditure generation from injection of 

spending power fi-om the operation of the airport. Instead of an employment multiplier, an 

income multiplier over the airport-generated spending power and net regional income is used 

to estimate the economic impacts of additional facUities at the airport. The income impacts are 

distributed to direct, indirect and induced categories in the accounting framework tracking the 

flow of income in various sectors in the economy, a method which has its roots in Input- 

Output analysis.

Being the only airport inquiry completed in the 90s so far, the case of Manchester Airport 

provides a weighted reference for the case study of Heathrow Airport. And similar to 

Heathrow, Manchester Airport enjoys a dormant role for international traffic in the North 

West region. It reflects its significance o f the regional airport in the local economies as a major 

source of employment and improvement in accessibility. Its indirect effects also manifested in 

terms of additional income (and expenditure) and employment generated within the region.

One crucial difference between the two airports is the area over which their influence will be 

felt. Heathrow Airport is the prime international airport serving UK and its capital, and a 

considerable portion of economic benefits will be distributed across the region and the nation, 

in relation to those fall in its immediate local authorities area (Study Area). Meanwhile, 

Manchester is much less significant in terms of scale of operation and national linkages, and 

the Manchester studies concentrate on regional impacts with only a limited recognition o f the 

international attraction of the airport.

2.4 Development Effects of Airport Development

Based on the Airport Activity Chain, the economic impacts of airport development can be 

segmented according to the nature of linkage to the airport as follows:

(a) A irport Operation Impact: economic activities which are generated by the direct capital 

investment and the operation of the airport. It mcludes airlines, airport, air traffic control, 

maintenance and all necessary operations. It will be mainly dependent on volume of traffic 

throughput and scale of airport.

(b) Passenger Consumption Impact: commercial activities attracted to the airport and its 

nearby area by passenger traffic it generated. It includes concessionaires, hotel, and car- 

parking. Since it is derived from the discretionary expenditure of passengers, it is sensitive
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to the changes in national GDP, disposable income and tourism, in addition to growth in 

passenger number.

(c) Airport-Related Business Impact: economic activities which are attracted to and directly 

connected to the activities o f airport; for example, freight forwarding, in-flight catering, 

maintenance of aircraft would not be located in the area without the airport.

(d) Purchase Impact: economic activities generated by the purchase of goods and services 

from on-airport and airport-related firms. It is sensitive to the geographical area of the 

study and the ability of the local firms to supply the demand of goods and services at the 

airport, since purchase from the outside o f the study area, e.g. imports from other regions 

or nations, will mean the leakage of expenditure from the study area.

It depends on two estimations: the initial expenditure from the airport-related firms and the 

later multiplying effect of such expenditure within the study area. These two factors are 

usually incorporated in a single economic multiplier which assumes the ratio o f airport- 

related activities and the subsequent changes in the economy as a whole. But it can also be 

separated as Pieda does for BAA Heathrow T5 by means o f company survey and Input- 

Output models.

(e) Income Impact: economic activities supported by the expenditure of the employees of 

airport-related firms and their families within the study area. For the same reason as 

purchase impact, it is also sensitive to the portion of employees living m the study area 

which is a function o f size o f the study area. And it is also depended on the number of in

migrants to fill the job openings which are not occupied by local residents. In this sense, it 

is also a function of the local circumstances: the labour market (the skills and knowledge 

required for the jobs), the transport network (pattern of commuting and labour catchment 

area) and the housing supply.

(f) Attraction of Foreign Direct Investment (FDI) and clustering effect of business:

economic activities which are drawn to the area to take advantage of its international air 

links. It is particularly important to Multinational Corporation (MNC) which consider 

immediate access to global market and production base is crucial in their location choice. 

There is also agglomeration effects where firms are attracted the established cluster of 

similar business to benefit from the ‘soft’ infrastructure of business environment.

There are technical difficulties in available employment assessment method to quantify 

such attraction impacts of airport, or to verify the portion o f the existing FDI or MNCs
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which is contributed by the existence of the airport. There can not be any counter-factual 

evidence to support the fact that these MNCs would not be located at London if  there is no 

Heathrow Airport in the first place.

(g) Attraction of Tourism; it refers to economic benefits arising out of the expenditure of 

tourism. The actual effects depends on the nature of the local area: whether it is a tourist 

generator which is dense-populated city with high level of disposable income and a 

growing demand for outward leisure travel; or it is a tourist receiver with seasonal or all- 

year-round tourist attractions which draw in visitors from a long distance. An airport could 

have an catchment area of both; for example, London have a big volume of outgoing and 

incoming tourist traffic. Even so, airports serving the same area might take disparate traffic 

mix. Gatwick has high volume of outgoing traffic through charter flights, whilst a huge 

portion of tourists coming to UK by scheduled flights at Heathrow.

The Tourism Attraction Impact also suffer from the same methodological weakness as the 

Business Attraction Impact. It is very difficult to quantify the additional volume o f tourists 

generated by an airport. For instance, the tourists visiting Britain will probably come to 

London even without Heathrow, either via other airports or by other transport mode. There 

is no way one can be sure the exact impact of Heathrow Airport.

To measure the economic impact of airport development, it needs a method to accommodate 

the variant effects that the airport might affect the economy. A simple multiplier between base 

and non-base activity might be a straightforward approach, yet it ignores the complexities of 

the various effects taking place in the economy.

2A.1 Spatial and Temporal Distribution of Economic Impact

Besides, one also needs to consider the two factors, namely, spatial and temporal dimensions 

o f development effects. The first factor is to examine the geographical distribution of the 

economic impact. For instance, insurance transactions may be generated in volume amongst 

airlines, freight forwarding companies, air passengers and the undertakers. Yet most o f these 

jobs will be located in the regional service centre, probably outside the immediate local areas. 

And the capital intensive nature of air traffic services implies that large portion o f their 

purchase m aircraft, machinery, fuels and other supplies are sourced globally, leaking straight 

outside the local areas.

Thus it is important to investigate in the distribution of these airport-generated activities at 

local, regional and national levels: whether it spreads out exponentially with the distance from
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the airport, with high concentration in the immediate local areas; or it spills out linearly with 

constant proportion between local, regional and national levels.

Figure 2-4 Indicative Diagram of Time factor in Airport Employment Impact
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Another factor is the phasing of these development benefits in relation to the capital 

investment and the operation of the new facilities at the airport. An illustration of employment 

effects is shown in Figure 2-4. It is thought that most of the recruitment of the on-airport jobs 

will take place in the early stage of the operation of new facilities, allowing a period of time 

for recruiting and training of new staff. But the more important question is after the peak 

period of on-airport recruitment, whether the airport continue to attract constant inflow of new 

employers, which will sustain considerable demand for labour.

In addition, the existing economic circumstances also affect the way that airport development 

felt by the local areas. Whilst tlie airport development is often accused to compete with local 

employers and worsen the overheating economy in a prosperous year, it may provide valuable 

job openings for local unemployed residents during a recession. It is confirmed in case of 

Gatwick Airport (Parsons, 1984). Before the recession, its expansion had largely been at the 

expense of neighbouring airport firms and other local employers, resulting in substantial 

disturbance effects in the local labour market. However, disturbance effects during the 

recession were rather different. Continued airport recruitment drew increasingly on the 

growing local pool of unemployed manual workers, which can be observed to have a direct 

effect on ameliorating the local effects of the recession. The general economic situation 

significantly affect the adjustment of local labour market towards the development.
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2.4.2 Basis of Economic Multiplier

It has discussed the theoretical assumptions of economic base model and economic multiplier, 

which describe the aggregate relationship between base activity and non-base activity in the 

economy. Nevertheless, it is a perplexing task to utilise a simple multiplier figure to 

accommodate the complexities of development forces generated from airport development. It 

raises the question that whether a single economic multiplier is appropriate to describe the 

aggregate development effects; or a set o f multiplier should be applied to estimate respective 

development forces. If so, what are the functional relationships amongst various economy 

categories; in other words, which belongs to the base activity.

To determine the functional relationship amongst direct On-airport and induced employment 

could be straightforward, but the tricky question is the position of Direct off-airport and 

Indirect employment. The problem of Off-airport employment lies in the sensitivity of 

employment figures to the definition and surveying method undertaken. There have been huge 

variety amongst previous airport employment assessments in terms of the categorisation, 

sampling method and dependency assumptions. The inclusion of off-airport direct 

employment in the base of multiplying effect may lessen the stability of the assessment 

method.

According to the Economic Base analysis. Indirect employment, which is generated by the 

supply of goods and services from the rest of the economy (Non-basic activity) to the airport- 

related companies (Basic activity), should be included in the multiplying process. If  it is the 

case, then it can use a separate multiplier to derive the volume o f indirect employment from 

direct employment. On the other hand, these employment also generate income for their 

employees, who will spend in daily needs in the local area. If indirect employment is omitted 

in the base of multiplier, it would underestimate total number o f employment induced from 

the income and expenditure generated from the operation of the airport.
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Table 2-7 Implied Multipliers o f Heathrow 75 and Manchester Airport Employment 
Assessment

Implied Multiplier BAA/Pieda
Heathrow Airport T5

(Heathrow Study Area* /  
Base Year 1991)

York Consulting 
Manchester Airport

(North West Region /  
Base Year 1993)

Total employment to 
Direct On-airport Employment

1.59 2.51

Total employment to 
Direct On and off-airport employment

1.37 1.60

Total employment to 
Direct On and off-airport and Indirect 
employment

1.27* 1.30

Direct Off-airport employment to 
Direct On-airport employment

0.17 0.57

Indirect employment to 
Direct On-airport employment

0.09 0.36

Induced employment to 
Direct On-airport employment

0.34 0.58

Indirect employment to 
Direct On and off-airport employment

0.08 0.23

Induced employment to 
Direct on and off-airport employment

0.29 0.37

Indirect and Induced employment to 
Direct on and off-airport employment

0.37 0.60

Source: derived from BAA/45 (1995) and York Consulting (1994)
* The multiplier value compromised and applied by both BAA and LAHT5.
* Heathrow Study Area includes 18 Local Authorities in the vicinity of Heathrow Airport.

The multiplier figure with disparate interpretation o f the position o f these two employment 

categories at the top or the base o f the multiplier formulae may lead to a intricate matrix of 

implied multipliers. For instance, the implied multiplier may vary from 1.27 to i.59 in the 

Heathrow T5 Study and even a wide range from 1.30 to 2.51 in Manchester Study, depending 

the scope of employment categories included in the base (see Table 2-7).
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Table 2-8 International Airports Employment Impacts

Airport Study
Year

P ass
engers
(mppa)

Study
Area

Employment 

Direct® Indirect Induced

Total P assenge  
r/ Direct 

Job

Multip
lier^

Europe
Heathrow 1 1991 41.2 Study

Area
58,800 4,500 15,200 78,400 700 1.33

Heathrow 2 1991 41.2 UK 58,800 44,100 88,700 191,600 700 3.26
Manchester 1993 12.8 North

W est
16,600 3,800 6,200 26,600 710 1.60

Schlphol 1993 20.8 Holland 37,000 40,000 77,000 560 2.08

North America
Atlanta 1987 50.1 Atlanta 37,200 55,800 93,000 1,350 2.50

Chicago^ 1992 69.0 Chicago 48,600 83,200^ 131,800 1,420 2.71

Dallas^ 1990 49.0 Dallas 25,000 43,400^ 68,400® 1,960 2.74
JFK® 1990 29.8 NY/NJ 46,000 127,100^ 173,100® 650 3.76
La Guardia 1990 22.8 NY/NJ 10,500 21,500^ 32,000® 2,170 3.05
Logan 1993 23.4 Mass. 15,500 n/a 15,500*® 1,510 n/a
Los
Angeles

1991 45.7 LA 50,000 n/a n/a** 910 n/a

Newark 1990 22.3 NY/NJ 15,600 23,600^ 39,200 1,430 2.51
Stapleton 1985 29.4 Denver 20,900 n/a 20,900*° 1,410 n/a
Toronto"* 1987 18.6 Ontario 18,300 7,900 8,900® 35,100 1,000 1.92

Source: based on Banister and Berechman, 2000, Table 11.19 
Notes: 1 Chicago O'Hare and Midway airports

2 Dallas/Fort Worth airport
3 John F Kennedy airport
4 Toronto LB Pearson airport
5 Direct includes both on-airport and direct off-airport employment
6 Combined indirect/induced multiplier
7 Only direct and total employment estimates given - Indirect and induced employment has been inferred
8 Derived by applying the inferred induced multiplier in the study to the direct and indirect employment. This 

was done to remove the induced employment associated with visitor employment
9 Exact definition of total employment not given, but assumed to be consistent
10 Only direct employment estimates given
11 Total employment not available on a consistent basis
12 Heathrow 1 is the Study Area (18 Local Authorities) Heathrow 2 is the national impact

More importantly, the outcome o f economic impact study of airport development is also 

tightly associated with the definition of impact and the size of study area that the impacts are 

being evaluated. The divergence o f these assumptions may explain the relative high multiplier 

figure used in Europe and North America. As shown iu Table 2-8, the combined 

Indirect/Induced multiplier figures adopted in American airport studies are considerably high, 

majority at around 2.50 - 3.33, whilst previous UK studies applied multipliers o f 1.33 - 1.60. 

In the former, definitions used for direct, indirect or induced employment categories are 

broader, and may encompass a greater range of business activity (Andrew and Bailey, 1996). 

They reflect the variability of multiplier as the widely-used tool in assessing economic impacts 

of airport expansion. (Banister and Berechman, 2000).
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As for the case in UK, the variation of the multiplier figures which were used in the previous 

airport inquiries are relatively minor with the upper limit at 1.4 and lower limit at 1.2 to 1.4 

with the majority fall into the narrow range between 1.3-1.37 (See Table 2-3). This superficial 

consistency is well related to the method o f derivation o f these multiplier figures which 

usually start with a review of all other studies with limited recognition of the particularities of 

individual airports and their catchment areas.

According to the economic base theory, the ideal source to derive the rate of multiplier is fi"om 

empirical survey o f the linkages o f existing base and non-base activities in the study area 

which is assumed to remain constant during the forecast period. Yet in the above-mentioned 

airport inquiries, there is little empirical basis in the determination of multiplier value, let 

alone the existing volume of non-basic employment (Indirect and Induced) and basic 

employment (Direct airport employment).

Conversely, the induced employment at the base year were estimated using the multipliers 

which were determined more or less by the best judgement of the economists or statisticians 

taking weighted averages o f precedent studies. For instance, the multipher of 1.6 for Maphn 

used by Department of Transport during the Inquiry of Third London Airports in early 1970s 

is a major reference for the forecasters in the airport inquiries afterwards. One approach is to 

compare the study area economies and discount the Maplin multiplier accordingly: in the 

Airport Inquiries for the Fifth Terminals at Heathrow Airport in early 1980s, Greater London 

Council estimated that the amount of employment induced for the expansion of Heathrow 

would be about one half to two thirds of that produced by the 1.6 factors. It calculated the 

range o f secondary employment with a range of multiplier values of 1.3 and 1.4 to its 

combined Direct on and off airport employment. Many others followed this approach to 

estabhsh their multiplier value on the review o f precedent airport inquiries. Therefore, the 

uniformity of multiplier figures amongst these airport inquiries is, more or less, the result of 

circular referencing, which leads to reduction of variability and lack o f awareness o f the 

divergence o f airport development and their local linkages in different localities.

Another limitation to multiplier application in employment forecasting is the reliance on 

productivity assumption on the direct (on and off airport) and indirect employment. Recent 

productivity gains (4-5% per annum) are considered exceptional and they have been attributed 

mainly to increase of aircraft size and privatisation of BAA and BA, which are one-off 

changes. The forecast gains in productivity are much lower (1.25% - 2.25% in BAA’s 

Heathrow Employment Assessments), lower than the expected changes for the regional 

economy as a whole. Therefore a small changes in these figures have substantial impacts on
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employment. The approach is particularly sensitive to the productivity assumption o f the 

direct on-airport employment, which serves as the base o f the derivation o f several other 

employment categories, including the multiplying process for induced employment. Any error 

in it is mirrored and compounded into a considerable divergence in the overall results.

In this light, a more sophisticated method is required to accommodate the effect of economics 

of scale in airline and airport operations, and to recognise the critical size thresholds which 

allow more appropriate assumptions on productivity. It also needs to recognise the influence 

of other factors in staff / passenger ratio, such as subcontracting and relocation o f airport 

activities, traffic mix (international, regional, charter or transit) as well as commercialisation of 

airports (Banister and Berechman, 2000).

2.5 Conclusion

In this chapter, we have reviewed relevant studies in air traffic and airport development which 

enhance our understanding of recent trends in the aviation industries. We have also explored 

the theoretical basis o f employment assessment method in practice, including Economic Base 

model and Input-Output models, and evaluate their application in previous airport studies. It is 

noted that the role an airport plays in the aviation network and the traffic mix have close 

relationship to the economic impacts it exerts in the local areas.

In the analysis, it is found that the economic multiplier, the most common instrument of 

employment assessment, has limited recognition on the spatial and temporal distribution of 

airport development effects. And its aggregate nature conceals the particularities o f the 

linkages between the airport and its local areas, current economic situation and the economic 

of scale in airlines and airports. To accommodate the complexities of dynamic linkages 

between airport development and the local economy, a more sophisticated approach is 

required.

In the coming chapters, we will investigate with scrutiny the assessment methods and 

assumptions in the Heathrow Assessments. The question is to what extent these merits and 

limitations of instruments in employment assessment are overcome or inherited in BAA and 

LAHT5’s approaches.
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3. Heathrow Em ploym ent A ssessm ents
In this chapter, we will examine the findings and methods o f the Heathrow Employment 

Assessments^^ conducted by BAA and LAHT5 for the T5 inquiry. It is intended to act as an 

overview and a general context for the coming chapters, in which each employment categories 

will be analysed in turn.

BAA has considered the employment impact of Heathrow T5 at three scopes: Construction 

Employment Impact (BAA/1201, Ch. 2), Operational Employment within Study Area 

(BAA/1201, Ch.3-9) and Nation-Wide Employment Impact taking account of investment and 

tourism (BAA/1204). For the purpose of this thesis, the focus lies m the second scope in the 

employment impact of operation o f Heathrow Airport in the local areas.

3.1 Structure of Heathrow Employment Assessments

Heathrow Employment Assessments consider the employment impact of Heathrow Airport 

and net impact of T5 up to the assessment year of 2016 when T5 was expected to be in fuU 

operation. For the purposes of assessing the T5 impact, an estimate of levels of airport-related 

employment in the “base year” of 1991 and over 25 years from the “base year” is considered, 

both with and without T5. The structure o f Heathrow Employment Assessments are briefly 

illustrated in Figure 3-1.

(i) Base Year Estimation (A): Assessment of Employment Impact of Heathrow Airport in 

base year 1991;

(ii) No T5 Scenario (B): Forecast of Employment Impact of Heathrow Airport with the 

existing four terminals in assessment year 2016;

(iii) W ith T5 Scenario (C): Forecast of Employment Impact of Heathrow Airport with 

Terminal Five in assessment year 2016.

The impact of T5 is measured by comparison between the above employment estimates in 

base year and assessment year in “With T5” and “No T5” Scenarios^®:

1. Overall Im pact (C-A): it assesses the changes of airport employment during the forecast 

period (1991-2016) arising fi-om the development o f T5, by comparing the “Base Year

The data of Heathrow Employment Assessments are derived from the consultant reports and proof of evidence 
presented at the 75 inquiry by Pieda (for BAA) and BHC (for LAHT5) as well as the parties themselves. To 
simplify, they are addressed under the name of two parties: BAA and LAHT5.
2°BAA/1201para.4.11
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Estimation” and “With T5 Scenario” in 2016. It is termed “20/6 T5 impact on /9 P /” by 

BAA.

2. Net T5 Impact (C-B) : it assesses the additional airport employment arising from the T5 

development in assessment year, by comparing the “With T5 Scenario” and “No T5 

Scenario” in 2016. It eliminates the employment growth that will occur with existing 

facilities without T5. It is termed ‘T5 impact in 20]6” by BAA.

Figure 3-1 Structure of Heathrow Employment Assessments

'1BaSe Year-

%

B a se  Y ear 
E stim ation (A)

Natural Growth with 
existing facilities 

(B-A)

Overall Impact: - 
016 T5 Impact on Base Year 

(C-A)

No T5' S cen a rio  (B)

Net T5 Impact: - 
15 Impact in 2016

(C-B)

W ith T5' S c e n a rio  
(C)

3.2 Categorisation of H eathrow  Airport-related Em ploym ent

As BAA defines it, there are four main types of airport-related employment :

i. Direct On-Airport Employment : it is confined to firms whose business is directly and 

solely related to Heathrow, and covers all those employed within the airport perimeter. It is 

further divided into five categories according to their relationships to various types of air 

traffic: Passenger-related (PAX-related), Air Traffic Movement related (ATM-related), 

Cargo related, General Traffic support related (GTSR) and Non-Traffic Support Related

ii. Direct Off-Airport Employment: This type of employment is confined to firms whose 

business is directly related to Heathrow but which are located outside the airport perimeter 

(but no drive-time distance is mentioned). In almost all cases this type of employment is 

located very close to the airport. There are four categories identified by BAA; Hotel, Air
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freight, In-flight Catering, and Airline Offices. LAHT5 includes a fifth category as Car- 

parking.

iii. Indirect Employment: This is employment supported by the purchases of firms which 

provide employment in the previous two categories. These backward linkage effects 

include both the impact of initial purchases by local firms and any ‘second round' effects 

caused by subsequent purchases from local suppliers or manufacturers.

iv. Induced Employment: Further jobs are supported by the local expenditure associated 

with those employed directly or indirectly by the Airport. This covers both consumption 

expenditure on local goods and services and investment expenditure needed to serve any 

in-migration that might result from the operation of Heathrow. Induced employment is 

normally calculated using income or employment multipliers. In this case the multiplier 

reflects the relationship between direct and indirect employment arising from the Airport 

and induced employment.

Whilst there has been little disagreement between BAA and LAHT5 over the main categories 

of airport employment, there are considerable disparity between the two parties on the 

components with each category and the derivation of the forecast figures.

3.3 Definition of Study Area

Instead of the conventional isochrone method used in previous airport impact studies, BAA 

defines the study area boundary on the basis o f residence distribution of the existing airport 

workforce according to Heathrow Employment Survey m 1992. The reasons it claims is that 

Heathrow Airport has a well-established and historically stable catchment o f employment. 

Assuming little rapid change in transport system in the forecast period, the existing catchment 

is where the impact o f a new terminal will be felt.

They allocate the number of Heathrow workers into local authority areas (LAAs) by their 

place of residence, and encompass those which are known to contain at least 1% o f existing 

workforce to constitute the Study Area (see Table 3-1).

According to the employment survey in 1992, the Study Area covers 73.5%^* over total 

Heathrow workforce, the majority of which cluster in the three LAAs adjacent to Heathrow: 

Hounslow (14.8%), Hillingdon (12.4%), Spelthome (9.7%) (referred as Core Study Area),

BAA/1201, Table 3.1



P.LH. Lee
Heathrow Employment Assessments

24/05/99
Page 51

followed by two LAAs to the east and west o f Heathrow along the M4 Motorway; Windsor & 

Maidenhead (6.4%) and Ealing (5.7%).

Table 3-1 Employment Linkages o f Heathrow and Study Area, 1992

Boroughs & 
Districts

Areas/T ownsA/iilages % of Heathrow 
Workforce*

% of LA Area's 
Workforce

London Hounslow 14.8 6.9

Boroughs: Hillingdon 12.4 5.0
Ealing 5.7 2.0

Richmond upon Thames 3.0 1.7
Harrow 1.0 0.5

Kingston upon Thames 1.3 0.9

Berkshire Slough 2.1 2.0
Districts: Windsor and Maidenhead 6.4 4.6

Reading 2.2 1.5

Bracknell Forest 1.7 1.6
Wokingham 1.3 0.8

Buckinghamshire South Bucks 2.1 3.4
Districts: Wycombe 1.2 0.7

Surrey Districts: Spelthome 9.7 9.7
Surrey Heath 3.3 3.8
Runnymede 2.0 2.6
Woking 1.4 1.6
Elmbridge 2.7 2.5

Total Study Area** 74.2 2.9
Source: BAA/1201 Table 3.1
N.B. * Includes only those whose place of residence is known;
** Excludes 465 respondents who gave Heathrow as their place of residence.

In summary, there are two major arguments on the boundary of the Study Area. Firstly, the 

boundary of airport impact studies are traditionally based on travel distance from the airport 

(isochrone). Yet BAA argues that the existing distribution of airport labour is a reliable 

indicator o f where future employment impact would be felt.

Secondly, there are concerns that the intensity of impact are disparate between core and 

peripheral zones, therefore, they should be assessed separately. LAHT5 observes that the 

employment linkages with Heathrow decay significantly with the travel distance. For the Core 

Study Area, Heathrow Airport is the work place for a large portion of their working 

population: Spelthome (9.7%), Hounslow (6.9%) and Hillingdon (5.0%). As distance from 

Heathrow increases, the employment dependency rapidly falls. Such disparity is exacerbated 

by the congregation of direct off-airport employment in close proximity to the airport. 

Therefore, the adoption of such a large Study Area without differentiating zones o f impact will 

inevitably level down the magnitude o f the impact in the Core Study Area.
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LAHTS’s view is supported by the comparison of Heathrow Study Area, Core Study Area 

(Hillingdon, Spelthome and Hounslow) and isochrone areas (as shown in Figure 3-2). BAA 

Study Area is inclined towards north-west, swallowing District areas with thin employment 

linkages, such as Wycombe (1.2% of Heathrow Workforce), Wokingham (1.4%) and Reading 

(2.2%).

Comparatively, the 30-minute isochrone draws a concentric circle at Heathrow with little bias 

to the east and the west along M4 motorway. It is important that it covers a wide area in West 

Central London which is excluded in BAA Study Area, such as Paddington and Marylebone. 

Since these areas are densely-populated with firms and economic activities, such as hotels and 

the service industries, their inclusion would, on one hand, increase the number o f hotel 

employment related to Heathrow, and, on the other hand, raise the portion o f local airport 

purchases and number of indirect employment. The difference in economic prosperity may 

also reduce the amount of leakages in income and expenditure multiplying process.

It can be seen that the boundary o f BAA Study Area would exclude a significant economic 

activities in 30-minute travel area of Heathrow, which would underestimate the overall impact. 

And the inclusion of western districts with low economic linkages would also level the 

intensity of influence felt by the area in hnmediate vicinity. BAA may be reasonable in using 

the residential pattern of Heathrow labour force to indicate where future impact will be felt. 

The question is how to draw the cut-off hue. In fact, if  the cut-off line is raised to 2% - 3%, 

the area would on a whole resemble the 30-minute isochrone area
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3.4 Overview of BAA and LAHT5 Employment Impact Assessment

In the following, it is attempted to ‘dissect’ the two employment assessments by comparing 

not only the forecast figures but also the methodologies they use. In addition, it will also 

contrast the different versions put forward by the two parties and address the questions why 

and how they have come up with different conclusions, in a hope to facilitate our 

understanding in the employment forecast process.

Table 3-2 Comparison of Findings in Heathrow Employment Assessments

B ase Year Estimation 
(1991)

With 15  Forecast 

(2016)

No T5 Forecast 

(2016)
Category BAA LAHT5 % Diff. BAA LAHT5 % Diff. BAA LAHT5 % Diff.

Direct On- 
airport

52,255 52,300 0.09% 54,400 79,500 46.14% 44,800 59,900 33.71%

Direct Off- 
airport

8,670 13,600 56.86% 11,550 29,600 156.28% 9,460 19,800 109.30
%

Indirect 4,600 5,500 19.57% 4,700 8,600 82.98% 3,200 5,200 62.50%
induced 17,700 19,300 9.04% 19,080 31,800 66.67% 15,510 22,900 47.65%

Total 83,300 90,700 8.88% 89,800 149,500 66.48% 73,000 107,800 47.67%

Source: B /W 45 Erratum 2 and LAH/2013A 
Notes:
Sub-totals and totals may not sum to contents of columns due to rounding.
Base Year: For on-airport tt)e base year is 1992 for BAA forecasts; for the remainder of the table the year is 1991.
BAA refers to figures by  8 A 4  or their consultant Pieda; similarly, LAHT5 refers to LAHT5 or their consultant BMC.

As shown in Table 3-2, BAA presents a much more conservative picture on the airport 

employment growth in the future, and anticipates decline in total airport employment fi*om

83,300 to 73,000 if  T5 would not be built. Even with the additional capacity provided by T5, 

the employment growth will be mild: an additional 6,500 jobs to the existing number o f jobs. 

In contrast, LAHT5 projects a more optimistic natural growth o f total airport-related 

employment which will rise jfrom 90,700 to 107,800 in 2016 with the existing four terminals. 

In addition, it argues that T5 will have a drastic impact with an addition 58,800 airport-related 

jobs, contributing to a total of 149,500 in 2016.
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Table 3-3 Comparison o f BAA and LAHT5*s 75 Impact Assessment

Overall impact Net T5 Impact
BAA LAHT5 % BAA LAHT5 %

Category (g)= ( c) - (a) (h)= (d)-(b) (h)-(9)/(9) ( i) = ( c) - (e) (j)= (d)-(f) 0)-(i)/(i)
Direct On-airport 2,100 27,200 1195.24% 9,600 19,600 104.17%
Direct off-airport 2,880 16,000 455.56% 2,090 9,800 368.90%
Indirect 100 3,100 3000.00% 1,500 3,400 126.67%
Induced 1,380 12,500 805.80% 3,570 8,900 149.30%

Total 6,500 58,800 804.62% 16,800 41,700 148.21%

Source: BAA/45 Erratum 2 and LAH/2013A
Notes: Sub-totals and totals may not sum to contents of columns due to rounding.

As shown in Table 3-2, BAA presents a much more conservative picture on the airport 

employment growth in the future, and anticipates decline in total airport employment from

83,300 to 73,000 if  T5 would not be built. Even with the additional capacity provided by T5, 

the employment growth will be mild; an additional 6,500 jobs to the existing number o f jobs. 

In contrast, LAHT5 projects a more optimistic natural growth o f total airport-related 

employment which wül rise from 90,700 to 107,800 m 2016 with the existing four terminals. 

In addition, it argues that T5 will have a drastic impact with an addition 58,800 airport-related 

jobs, contributing to a total of 149,500 in 2016.

Table 3-3 compares the T5 impact estimated by BAA and LAHT5. It is discernible that 

LAHT5 anticipates a much more substantial effects from T5, in both overall and net impact. 

Whilst BAA forecast a minor growth of 6,500 jobs in Overall Impact of T5, LAHT5 

envisages eightfold more. Their difference is less in Net T5 Impact, where BAA estimates an 

additional 16,800 jobs and LAHT5 predicts a figure of 41,700.

Table 3-4 Employment Growth Rate In Heathrow Assessments, 1991-2016

C ategory BAA

With 7 5  

LAHT5 Diff. BAA

No T5 

luAHTS Diff.

Direct On-airport 4.02% 52.01% 47.99% -14.27% 14.53% 28.80%

Direct off-airport 33.22% 117.65% 84.43% 9.11% 45.59% 36.48%

Indirect 2.17% 56.36% 54.19% -30.43% -5.45% 24.98%

Induced 7.80% 64.77% 56.97% -12.37% 18.65% 31.03%

Total 7.80% 64.83% 57.03% -12.36% 18.85% 31.22%

Source: Calculated from BA/45 Erratum 2 and LAH2013A 
N.B. Sub-totals and totals may not sum to contents of columns due to rounding. 

Growtf) rate is calculated on basis of base year employment over the forecast period.
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3.5 Discussion

In this chapter we have briefly reviewed the structure and main findings of BAA and LAHTS’s 

Employment Assessments. Despite their similarities in structure, BAA and LAHT5 present a 

disparate picture of future employment growth at Heathrow Airport. The importance o f their 

differences should be appreciated: BAA estimates there will be massive job losses in the 

future and T5 development wiU secure these existing employment without exerting substantial 

changes. Comparatively, LAHT5 asserts that airport employment will endure considerable 

growth even if  T5 is not built, thus T5 will enhance the pressure in local labour market and 

traffic network.

In the coming chapters, we will investigate Heathrow Employment Assessments by four main 

categories. Direct On-airport, Direct Off-airport, Indirect and Induced employment. By 

scrutinising the methods and assumptions they have used, it is attempted to trace the roots of 

the differences in the estimates of BAA and LAHT5.
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4. Analysis  of Direct On-airport Employment
In the previous chapter we have evaluated the different pictures projected in the Heathrow 

Employment Assessments by BAA and LAHT5. In this chapter, we will follow to investigate 

each employment category in terms of definitions, data sources, assumptions in productivity 

and growth factors, and forecast method, in an attempt to ascertain the roots o f differences in 

the outcomes of the two parties. We aim at evaluating and quantifying such connections with 

replications of their models, which will be deployed in the sensitivity tests in the coming 

chapter.

4.1 BAA Approach

The BAA assessment of Direct on-airport employment entails three steps^^ ; firstly, to divide 

the total employment in the base year according to the relevant traffic or support determinant; 

next, to apply to these categories the forecast growth in traffic; and to adjust the forecast 

downward to allow for expected gains in productivity.

BAA categorises On-Airport employment into five groups and projects their growth according 

to the airport function they serve (see Table 4-1):

Passenger-related (PAX): they deal, directly or indirectly, with passengers (e.g. cabin 

crew, check-in personnel, catering staff), and are assumed to grow with future passenger 

growth;

{\\)Air Traffic Movement related (ATM): they are concerned with aircraft operations (e.g. 

pilots, engineers) and are assumed to increase with changes in air traffic movements.

(iii) Air Cargo-related staff, including those unloading and loading planes; and will grow in 

relation to cargo throughput;

(iv) General Traffic related support (GTRS) staff who service more than one of the above 

areas; and are projected in proportion (17% ^̂ ) to the total number of the three directly 

traffic-related employment.

BAA pic supply its forecast in Direct On-Airport Employment to its consultant firm, Pieda pic, which takes the 
forecast as given and as the basis of estimation in Direct Off-Airport, Indirect and Induced Employment. (BAA/31, 
para. 14.4)
^  The proportion rate in 1992 at 17% is assumed to remain stable over time.
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(v) Non-traffic related support (NTRS) staff encompass administrative and general support 

staff which are not directly linked to any particular aspect o f air traffic. They are assumed 

to grow in proportion (35% "̂*) with the total number of the four traffic-related staff

It should be noted that forecast o f GTRS and NTRS employment is based on the assumption 

of stable proportion amongst categories, implying their growth factor as the weighted average 

of the others’ net growth.

Table 4-1 BAA Base Year estimation o f Direct On-Airport Empioyment

Category Base Year* 
(1992)

Percentage Growth Factor

Passenger related 14,888 28% Passenger Throughout
ATM related 13,484 26% Air Traffic Movement

Cargo related 4,877 9% Cargo Throughout

GTRS 5,640 11% = 17% of total PAX/ATM/Cargo-related 
staff

NTRS 13,366 26% = 35% of total PAX/ATM/Cargo-related 
and GTRS staff

Total 52,255 100%
Source: * figures derived from BAA/45 & BAA/31 Table 14.1
Note: The sum of the figures may not be equal to the total due to rounding.

4.2 Comparison with LAHT5 Approach

LAHT5 adopts, from BAA, the approach as well as the base year estimation in Direct On- 

Airport employment. For some unexplained reason, BAA uses figures in 1991/92 Financial 

Year as their base year estimation. The difference between 1991 and 1992 employment 

figures is marginal: 52,272 in 1991 and 52,255 in 1992^ .̂ Such difference is easily concealed 

in the process of rounding the figures. And yet it implies inconsistency in BAA forecast, 

where their consultant, Pieda, conducts the forecasts in Direct off-site. Indirect and Induced 

employment from the base year 1991 to forecast year 2016 for a period o f 25 years. Hence, 

the impact of different base year in Direct On-Airport employment is reflected in the forecast 

period as well.

The proportion rate in 1992 at 35% is assumed to remain stable over time. 
BAA/1201 para.4.13 and BAA/31 Table 14.4
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Table 4-2 Base Year Estimation of BAA and LAHT5 Direct On-Airport Employment

Category BAA
B ase Year Estimation 

LAHT5 % Diff.

Passenger related 14,888 14,900 0.08%
ATM related 13,484 13,500 0.12%
Cargo related 4,877 4,900 0.47%
Traffic support 5,640 5,600 -0.71%
Non-Traffic support 13,366 13,400 0.25%
Total 52,255 52,300 0.09%

Source: B A A/45 Erratum 2 and LAH/2013A
N. B. * totals of columns may not sum due to rounding.
**The base year of BAA is 1992 whilst LAHTS's is in 1991.

4.3 Historic Traffic Trends and T5 Air Traffic A ssum ptions

One m ajor elem ent o f  Heathrow Em ploym ent Assessm ents is the assum ptions o f  future air

traffic growth i f  T5 is and is not pennitted  to build. And such assum ptions should be put in

the context o f  recent traffic trends at Heathrow Airport.

Figure 4-3 Trends of Air Traffic at Heathrow Airport, 1971-1992
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Source: data derived from BAA/1201 Table 4.3
* R-square indicates the correlation value of traffic figures and trendlines

As shown in Figure 4-3, the historic trend o f  air traffic at Heathrow indicates rapid growth 

since the 1960s. Passenger throughput has m ore than doubled from 16.7 m ppa in 1971 to 45.6
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mppa in 1992, and reached 55.7 mppa in 1997.̂ *̂  Air freight also undergo substantial growth, 

from 343,300 tonnes in 1971 to 771,400 tonnes in 1992. In 1997, the cargo throughput has 

risen to 1,052,500 tonnes, far exceeding the figure predicted in the trendline. In contrast, air 

traffic movement (ATM) has grown quite gradually following a smooth line from 1980 

onwards.

Heathrow historic trends also demonstrate the volatility of air traffic. Among various aspects, 

air freight throughput is the most sensitive towards the changes of world economy. Huge 

drops o f freight volume had been recorded during the economic depression period in 1973-75, 

and those following Oil Crisis in 1978-80 and Gulf War in 1990-91. It also fell substantially 

in 1986 when there was wide-spread fears o f terrorism at airports and airplanes after the US 

air raids on Libya.

Similar changes are also found in passenger volume, albeit in less magnitude. When the Oil 

crisis pushed up the fuel price for aircraft in 1978, it also pushed up airline cost, and 

subsequently, air fares. As a result. The passenger demand remained at around 26 mppa from 

1981 to 1984. It is until the fall o f fuel price, particularly the sharp drop in 1986 that 

passenger throughout at Heathrow bounced back to its previous level. The use o f larger 

aircraft and the fall o f unit cost also stimulated demands in leisure travel in the 1980s.

Given the volatility o f air traffic, predicting the future movement for a quarter o f a century is a 

perplexing task. The historic trend gives no more than indications that the future traffic may 

react to world events and market forces. And the average growth rate varies depending on the 

period of traffic included, as shown in Table 4-3.

Table 4-3 Average Traffic Growth Rate

Traffic average growth rate 
1974-94

average growth rate 
1984-94

Passenger 4.64% 6.25%
Passenger aims 2.57% 4.71%

Cargo 3.93% 7.01%
Source: B /W 52 Annex 1

Considering these factors, the two parties at T5 Inquiry derive their traffic growth assumptions 

derived from separate forecasts^^ in which they envision a substantially disparate trends in 

Heathrow traffic throughput in the future.

1998 data from BAA website at http://www.baa.co.uk/baainfo/press/ dated October, 1998. 
BAA/31 & 32 (BAA); LAH/2 and HIL/20 (LAHT5)

http://www.baa.co.uk/baainfo/press/
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As shown in Table 4-4, the greatest difference is the increase in passenger throughput. BAA 

estimates a mild growth even with T5 to 80 mppa in 2016, implying an average growth rate at 

2.72% per annum. Without T5, BAA believes that the passenger growth will almost stagnate 

(50 mppa at 0.73% p.a.)

In contrast, LAHT5 estimates a much higher growth in both “With T5” and “No T5” 

scenarios. It anticipates considerable rise in passenger from 42 mppa (1992) to 100 mppa with 

T5 and 60 mppa without T5. From a hindsight, LAH’s estimates seem to be more reasonable 

over passenger growth, bearing in mind that the actual figure already reaches 57.8 mppa in
199728

BAA anticipates the passenger growth to be accomplished with a marginal increase in air 

traffic movements (an addition 84,100 ATMs over 25 years). It supports its view with 

forthcoming replacement of larger aircraft in the fleet and higher passenger load factor in the 

future. LAHT5 disagrees the magnitude o f these impact and asserts a higher ATM growth for

106,000 (No T5) and 129,000 (with T5).

Table 4-4 Comparison o f BAA and LAHTS’s A ir Traffic Assumptions

Traffic type 1992 BAA Growth rate 
p.a.*

LAHT5 Growth rate p.a*

(Actual) With T5 Forecast (2016)

Passenger (mppa) 42 80 2.72% 100 3.71%
Air Traffic Movement 
(000s)

373.9 458 0.85% 500 1.31%

Cargo ( 000s tonnes) 69.14 180 4.07% 280 5.94%

No T5 Forecast (2016)

Passenger (mppa) 50 0.73% 60 1.61%

Air Traffic Movement 
(000s)

425 0.54% 480 1.15%

Cargo ( 000s tonnes) 160 3.56% 190 4.31%
Source: data derived from BAA/31 and LAH/2;
Note: * Growth rate per annum calculated by delation over 25 years.

One thing both parties would agree is high rise in air freight. BAA and LAHT5 come to 

relatively close figures in natural growth (160K and 190K in No T5 Scenario). What they 

dissent are the effects of the BA World Cargo-centre and associated redevelopment in cargo 

area^  ̂ in T5 development proposal and the magnitude of growth it will stimulates. LAHT5 

predicts that cargo throughput will rise up to 280K tonnes, outgoing a total o f lOOK than BAA 

estimate.

Airline Business, Dec. 1998 “Top 50 airports in the World' 
BAA/52
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4.4 Historic Productivity G rowth and T5 Productivity G ain Assum ptions

The divergent traffic assum ptions o f  the two parties have enonnous effects on their forecasts, 

but there is another input equally significant in affecting the net growth rate o f  airport 

em ploym ent: productivity growth which offsets the driving force fi'om increasing traffic 

demand.

The past twenty years have seen a huge jum p in productivity at Heathrow airport. The average 

num ber o f  on-airport em ploym ent dropped from 1,992 per m ppa in 1980 to 1,148 per m ppa 

in 1992. As shown in Figure 4-4, productivity index has thrived 2.5 tim es since 1970s, owing 

to the rapid air traffic growth and the control o f  on-airport em ploym ent since privatisation o f  

BA and BAA in 1982 and 1987 respectively. The productivity index o f  ATM has gained a 

mild progress, resem bling the gradual rise o f  air traffic m ovem ents.

Figure 4-4 Historic Trend of Productivity at Heathrow, 1971-92
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Source: data derived from BAA/1201 Table 4.3

With tlie technological revolution, a persistent im provem ent o f  labour productivity can be seen 

in air transport industry as well as other support functions. Between 1983 and 1993 it saw an 

average 6%  per annum increase in passengers and a 2%  per annum increase in total airport 

em ploym ent, equating a 4%  per annum gain in productivity m easured in this way.^^

^B A A /3 1  para. 14.6
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The privatisation o f  British Airways and the following large-scale lay o ff have boosted  the 

productivity rate in the early 80s. The privatisation o f  BAA in 1987 and the m erger o f  B A  and 

British C aledonia m ay also play a role in attaining productivity grow th at Heathrow. Y et these 

are considered “o n e -o ff’ events that will be unlikely to occur in the near future.

Exam ining the historic productivity gain and its relations w ith air traffic and em ploym ent 

growth (see Figure 4-4), BAA observes th a t "'igtionng.tlw mor_e \ioleni swingsJnproductivity 

produced at that time, there is a clear and almost linear relationship between traffic growth 

and productivity growth, with faster traffic growth being associated with faster 

productivity”.̂  ̂ A ccordingly, it draw s the follow ing principles in productivity  assum ptions :

(a) predicted productivity growth is faster in passenger and cargo-related sta ff categories; and

(b) predicted productivity growth is generally faster with T5 than w ithout T5.^^

A fter discounting the “one-and-for-all” productivity gains resulting from  B A ’s shakeout in the 

early 1980s^^, BAA arrives at a set o f  on-airport productivity assum ptions as shown in Table

4-5.

Table 4-5 BAA All Direct On-Airport Productivity Assumptions, 1991 - 2016

Employment Category With T5 (% p.a.) No T5 (% p.a.)

PAX-related 2.00 1.50

ATM-related 1.25 1.25

Cargo-related 2.25 2.25

Traffic support (GTRS) weight average of three 
traffic-related employment

weight average of three traffic- 
related employment

Non-Traffic support (NTRS) weight average of the four 
traffic related employment 
plus 1.5%

weight average of the four 
traffic related employment plus 
1.25%

Source: based on BA/V1201 Table 4.5

A ssum ed to rem ain at a fixed proportion to  the directly traffic related em ploym ent, the 

productivity assum ptions for traffic-related support (G TRS) is the w eighted average o f  

Passenger, ATM  and Cargo related em ploym ent. Likewise, the productivity assum ptions o f  

non-traffic related support (N TRS) em ploym ent relate to total traffic related em ploym ent. In 

addition, BAA also applies an additional productivity im provem ent to NTRS em ploym ent. 

This ‘second tranche o f  productivity gain ’ im plies a drop in ratio o f  support s ta ff to traffic 

related s ta ff  in future.

BAA/31 para. 14.9

BAA/1201 para.4.24
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LAHT5 thinks that BAA is too optimistic in future productivity growth. It believes that the 

past trends have been influenced by a variety o f “abnormal occurrences” '̂* which are unlikely 

to be replicated in the future, including privatisation o f nationalised industries (e.g. BA and 

BAA), and the general shift to a more flexible labour market. Therefore, a cautious approach 

should be taken in forming a view about future productivity on the basis of past trends. As a 

result, LAHT5 discounts 10% of BAA productivity assumptions for PAX, ATM and Cargo- 

related employment, which indirectly reduces the weighted average o f productivity gain for 

GTRS and NTRS employment.

In addition, LAHT5 claims that BAA is remiss in applying two separate elements of 

productivity growth to the Non-Traffic Related Support (NTRS) category. The weighted 

average of the traffic-related categories have already accounted for the productivity growth 

factor for NTRS staff. Thus the productivity assumption of NTRS of BAA is secondary and 

leading to over-estimation. Therefore LAHT5 eliminates such ‘second tranche o f productivity 

gain’ from its forecast.

Table 4-6 BAA and LAHT5 Productivity Gain Assumptions o f Direct On-Airport 
Employment

Employment With T5 Without T5

Category BAA LAHT5 Diff. BAA LAHT5 Diff.

PAX. related 2.00% 1.80% 0.20% 1.50% 1.35% 0.15%

ATM related 1.25% 1.13% 0.13% 1.25% 1.13% 0.13%

Cargo related 2.25% 2.03% 0.23% 2.25% 2.03% 0.23%

Traffic support (GTRS) 1.80% 1.67% 0.13% 1.57% 1.42% 0.15%

Non-Traffic support 
(NTRS)

3.30% 1.67% 1.63% 3.02% 1.45% 1.57%

Source: B/kA/1201 & LAH1013A for PAX, ATM and Cargo-related categories; figures of GTRS and NTRS 
employment are derived from employment forecast (see Appendix for calculation)

Notes: * For GTRS category, BAA and LAHT5 assume that it equals to the weighted average of the three traffic- 
related employment

** For NTRS category, BAA applies additional 1.5% (With T5) & 1.25% (No T%) productivity gain on top of the 
weighted average of the four traffic related employment; LAHT5 does not apply such secondary 
productivity gain.

The privatisation of BA led to massive layoff at Heathrow Airport, reducing airport employment from 54,000 in 
1980 to 43,700 in 1982 (BAA/1201 Table 4.3).

LAH/2013A para.2.15
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As shown in Table 4-6, the differences o f  BAA and LAHT5 productivity assum ptions range 

between 0.13%  - 0.23%  in the four tiaffic-related categories. Nevertheless, the secondary 

productivity gain assum ed by BAA on NTRS category leads to a substantial divergence 

between the two parties at 1.67% p.a. in “With T5” scenario and 1.45% p.a. in “N o T 5” 

scenaiio.

4.5 Forecast

By applying the above traffic growth factor and productivity gain to the base em ploym ent 

figures^^, BAA and LAHT5 project future em ploym ent up to 2016 under two scenarios: “W ith 

T5” and “N o T 5” .

As shown in Figure 4-5, BAA anticipates that, w ithout T5 expansion, em ploym ent will fall in 

m ost on-aiiport categories, except Cargo-related em ploym ent, which will boost at 1.22%  per 

annum with the predicted rapid growth o f  Air Cargo activities. The greatest drop is predicted 

to be in N on-Traffic related Support Em ploym ent (NTRS) where 4,166 jobs would be lost 

with the natural developm ent o f  four-term inal Heathrow Airport. This loss is the result o f  

com bined forces o f  rapid productivity im provem ent and declines in other traffic-related 

employment.

Figure 4-5 BAA Assessment of Direct On-Airport Employment and T5 Impact
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Source: BAA/45 Erratum 2

In the “W ith T 5” scenario, the air traffic grows m ore rapidly and brings forw ard to m ore jo b  

opportunities. In this case, both PAX-related, cargo-related and traffic support (GTRS) sta ff

The Equations o f  BAA Forecast are replicated in Appendix A.
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will gain positive growth whilst A TM -related and N on-tiaffic support (NTRS) em ploym ent 

are predicted to fall, despite at a low er rate than in the “No T 5” Scenario.

It is notable that BAA in general is much m ore pessim istic than LAHT5 in its em ploym ent 

forecasting. It anticipates jo b  losses in ATM  related and N on-traffic related support in both 

With and W ithout T5 circumstances, w hilst in categories o f  PAX -related and T raffic support, 

it estim ates positive growth in “With T 5” scenario but negative growth if  T5 w ould not be 

built. The only exception that it looks forw ard to rapid growth is in Cargo-related 

em ploym ent. As a result o f  substantial cargo traffic foreseen, it incurs considerable growth 

over the forecast period from  35%  (No T5 Scenario) to 51%  (W ith T5 Scenaiio).

In com paiison, LA H T5’s estim ated growtli is much m ore substantial. It envisages positive 

growth in all O n-A irpoit categories in both with and without T5 situations. It shares B A A ’s 

optim ism  in Cargo related em ploym ent and estim ates growth at 155% (with T5 scenario) and 

73%  (without T5 scenario). An exception o f  its optim ism  is ATM -related, which it anticipates 

m ild growth at 4.44%  (with T5 scenario) and 0.74%  (w ithout T5 scenario).

Figure 4-6 LAHT5 Forecasts on Direct On-Airport Employment by Category
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It can be seen in Figure 4-5 that LAHT5 predicts sim ilar m ovem ent o f  increm ental changes 

from  1992 base year to 2016 forecast year in all O n-A irport em ploym ent categories with the 

only exception in passenger-related s ta ff in which there is alm ost a difference o f  2%  p.a. in the 

Passenger throughput growth rates betw een the “W ith T 5” and “No T 5” Scenarios, whilst 

those o f  air traffic m ovem ent and caigo volum e are less than 0.5%  p.a.

It should be noted that the two parties share an alm ost identical base year estim ation with 

difference no m ore than rounding. Therefore, the difference o f  their forecast in 2016 (see
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Table 4-7) would be the consequence of combined effect o f traffic driver growth and 

productivity gain, each working in opposite direction.

Table 4-7 Comparison o f BAA and LAHT5 Forecast o f Direct On-Airport Employment

C ategory
BAA

With T5 
LAHT5 % Diff. BAA

No T5  
LAHT5 % Diff.

P assenger related 17,600 23,700 35% 12,400 15,900 28%
ATM  related 12,300 14,100 15% 11,400 13,600 19%
Cargo related 7,400 12,500 69% 6,600 8,500 29%
Traffic support 6,300 8,500 35% 5,200 6,400 23%
Non-Traffic support 10,700 20,600 93% 9,200 15,500 68%
Total 54,400 79,500 46% 44,800 59,900 34%

Source: BA/^45 Errata 2 and LAH/2013A

4.6 Origins of the Differences between BAA and LAHT5 Forecasts

To summarise, there are three factors that can explain the differences of On-Airport 

Employment forecasts of BAA and LAHT5. They are listed as follows:

a) Base year and forecast period:

BAA uses On-Airport employment statistics in Quarter 1, 1992 whilst LAHT5 uses data 

from Quarter 1, 1991. Although the variance of employment figures between 1991 and 

1992 is marginal, it creates one year disparity in the forecast period. And the difference 

between 1991 and 1992 in terms of air traffic also has an impact on net employment 

growth factor. It implies that BAA is taking into account o f actual changes in On-Airport 

employment and air traffic in 1991-1992 and applies one year less in terms o f air traffic 

and productivity gain assumptions.

b) Air Traffic Growth

As it is discussed in the previous section, LAHT5 has had a comparatively optimistic 

viewpoint in air traffic growth, particularly in terms of passenger throughput and cargo 

volume. It implies a much higher growth factor in all directly or indirectly related 

employment categories, such as passenger and cargo-related staff, and also support staff.

c) Productivity Gain Assumption

It has been illustrated that BAA has a higher productivity gain assumption than LAHT5, no 

matter what employment categories and scenarios. It is particularly eminent in Non

transport related support (NTRS) category where BAA imposes a secondary productivity in 

addition to the weighted average productivity.
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It should be noted that air traffic growth and productivity gain are factors counteracting the 

effect of each other. The consequent net effects conceal bigger variation between the two 

parties regarding their underlying assumptions.

4.7 Discussion

We have reviewed the differences between BAA and LAHT5 in their assessments in On- 

airport employment which are the consequences of their divergent assumptions in air traffic 

growth and productivity gain at Heathrow in the future. These differences are amplified in the 

rest o f the Assessments, which are derived, to a large extent, from either the Air Traffic 

Assumption or the estimates of Direct On-airport Employment.
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5. Analysis  of Direct Off-airport Employment
Contrary to On-airport employment on-site with fairly straightforward relationship with air 

traffic. Direct Off-airport employment is much more ambiguous in identifying the industries 

directly linked to airport operation and in quantifying the degree o f their dependency. In 

addition, it also lacks a central agency to provide a regular employment survey, such as BAA 

annual employment survey on On-Airport employment, which would be found acceptable by 

both parties as a common estimation in base year.

As a result, there is no surprise that direct off-site employment is the most controversial 

category in the whole studies. BAA and LAHT5 have divergent views on almost every 

elements of the assessment: from which industries to include, the portion of existing 

employment that is airport-dependent, to sources of data inputs and surveying methods. 

Ironically the forecasting method has been the least argued element among all others.

In this chapter, we will focus on the two major sub-categories in off-airport employment, 

namely, hotel and air freight, while briefly describe the others. The reason is twofold: firstly, 

these two already occupy approximately 70% of total direct off-airport employment; and 

secondly, they well illustrate the roots of the differences between BAA and LAHT5.

5.1 Categorisation of Direct Off-Airport Employment

As BAA points out, the nature of direct Off-Airport employment is very much dictated by the 

size of the airport boundaries and other airport specific factors, such as scale o f the airport, 

size of the catchment, and the nature of the air traffic services available. Besides, some 

categories of employment may be found both On and Off-Airport. It is increasingly 

ambiguous to draw a line between on and off-site employment where more and more 

conventional airport functions are being relocated off-site or sub-contracted to off-site service 

providers.

The ambiguity in defining off-site airport employment is best illustrated by the frequent 

revisions in BAA and LAHT5 Assessments, as shown in Table 5-1. In the Environmental 

Statement in 1992, BAA only recognised two off-site employment categories: Hotel and 

Freight Service. When the T5 Public Inquiry took place two years later, BAA included In

flight catering and Airline offices in separate occasions.^^ BAA expands the scope o f off-site

BAA recognised In-flight eatering services in their consultant’s report (BAA/1201) on airport employment, and 
Airline Offices in the proof of evidence (BAA/45) of Prof. D.l. MacKay, Pieda pic, on behalf of BAA in the Inquiry.
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categories but still does not cover car-parking and airline ancillary functions under the

suggestion of LAHT5 37

Table 5-1 Subcategories in BAA and LAHT5 Direct Off-Airport Empioyment 
Assessments

Employment
Categoiy

BAA

Environmental Pieda Proof of Evidence 
Statement Employment of Prof. MacKay 
(1993) Assessment (Dec. 1995) 

Report 
(Nov. 1994)

LAHT5

Proof of Evidence of Supplementary Proof 
Martin Shenfield, BHC of Evidence of Martin 
(Dec. 1995) Shenfield, BHC 

(Apr. 1996)

Motets

Freight
Services

M igh t
Catering
Services

/Airlines Office 

Carparking

X X X

X X X

X X 

X

X X 

X X

X  X

X X 

X X

Source: BAA(1993), BAA/1201, B.AA/45, LAH/2010, & LAH/2013A

5.2 Hotel

5.2.2 Base Year Estimation

The key o f BAA airport-related hotel employment estimation lies in the concept of 

dependency, which is suggested by its consultant, Pannell Kerr Forster (PKF).^* It asserts that 

substantial demand for hotel rooms is generated by local commercial activity as well as air 

passenger and aircrew. Deriving inputs from BAA air traffic forecast, PKF estimates that the 

growth of airport-generated hotel demand will be mild (9%) without T5, whilst it will rise 

rapidly for 29% with extra passengers traffic from T5.

More importantly, PKF suggests the level of dependency o f off-airport hotel employment on 

Heathrow Airport. Assessing by the portion of business that the hotel generates from 

Heathrow Airport, PKF^^ alleges that only 40% of the employment in hotels within the three 

LAs in the vicinity of Heathrow Airport is airport-dependent. With the distance from

LAH/2010 para.5.7
In its report BAA/1205, PKF breaks down the demand of hotel room in the study area into three types; aircrew 

generated, passenger generated and local commerce generated, and predicts future hotel demand according to 
parameters of future air traffic growth. However, it only deals with hotel room demand without elaborating the 
imphcations on airport-related hotel employment changes in this report.

These suggestions are not contained in PKF’s Hotel Study (BAA/1205) presented in the Inquiry, but are quoted by 
Pieda as ‘Information from PKF’ (BAA/45 para. 3.15-18).
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Heathrow increases, those hotels further outward in the rest o f the Study Area would have only 

10% o f staff dependent on the airport.

Applying the dependency ratio suggested on the hotel employment data from PKF hotel study 

and Annual Census of Employment (ACE), BAA estimates that, out of 9,760 hotel jobs in 

Study Area, 1,720^^ are airport-dependent.

In comparison, LAHT5 is using a similar structure of calculation as BAA’s. On one hand, it 

accepts suggestions o f PKF on hotel productivity assumption and the 10% dependency rate 

assumed for hotel employment in peripheral area. Nevertheless, it disagrees with the 40% 

employment dependency rate within the core area. It treats all employment as Heathrow 

related where 50% or more o f that Hotels business is Heathrow-related. Accordingly it 

estimates off-site hotel employment in the base year as 2,300.̂ ^̂

5.2.2 Forecast

BAA applies different forecasting methods in With T5 and No T5 scenarios. Without T5, 

BAA believes that passenger levels will be approximately the same as “the present level”^̂ , 

and hence, the only factor affecting the forecasts wül be any improvement in productivity. 

Applying hotel productivity gain estimated by PKF, which is, the fall o f the staff to rooms 

ratio from 0.48 to 0.45 by 2016, BAA produces a forecast of direct Off-Airport employment 

without T5 in 2016 of 1,610. In “With T5” Scenario, PKF estimates that there will be an 

increase in airport and aircrew related roomnights of 21.8% over 1994-2016.^*  ̂ Applying the 

future hotel demand forecast and productivity gain assumption, BAA predicts 1,960 off-site 

hotel employment in 2016 with T5.

On the other hand, LAHT5 derives the growth factor o f hotel accommodation from their own 

consultant study in hotel demand (LAH/2014). In this way, they brought forward the 

differences'^ between the two hotel studies undertaken by their respective consultants: PKF 

Study (BAA/1205) & BHC Study (LAH/2014). With a more optimistic outlook in future

See Appendix for calculation details.
From the limited empirical data LAHT5 has presented in its documents submitted in the T5 Inquiry regarding the 

hotel employment study it has undertaken, 1 am unable to how it has come up with the estimates of 2300.
It refers to the time when Prof. MacKay made evidence in the T5 Inquiry in 1995. (BAA/45 para.3.31)
BAA/1205 Table 10
As identified in LAH2014A, the two hotel studies come to a disparate forecasts with their divergence in: a) Base 

Year estimate: the present number of air related hotel rooms; b) Forecast Methodology: the mechanisms for 
projecting air related rooms to 2016; and c) Traffic forecasting assumptions: the aviation assumption underlying the 
forecast, including both Passenger throughput for Air Passenger related hotel room demand, and Air Traffic 
Movements for Air Crew related hotel room demand.
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airport-related hotel demand, LAHT5 predicts a much higher estimates in 2016: 4,800 with T5 

and 3,200 without T5.

Table 5-2 compares the employment figures of BAA and LAHT5. Their difference is only 

580 in base year, but the gap is exacerbated by the hotel demand growth factor and rises up to 

2,840 with T5 and 1,590 without T5 in 2016 forecast.

Table 5-2 Table Comparing Off-Airport Hotel Employment Assessment o f BAA and  
LAHT5

BAA LAH75 Absolute
Difference

Percentage
Difference

Base Year Estimation 1,720 2,300 -580 -34%

With T5 Forecast 1,960 4,800 -2,840 -145%

No 75  Forecast 1,610 3,200 -1,590 -99%

Overall 75  Impact 240 2,500 -2,260 -942%

Net 75  Impact 350 1,600 -1,250 -357%
Source: BAA/45 Erratum and LAH2013A 

5.2.3 Comparison o f BAA and LAHT5

The difference between BAA and LAHT5 forecasts can be traced in the following elements in 

their methodologies:

(a) Data Source:

LAHT5 conducts their own hotel survey in 1993-95 and draws a higher figures of base year 

Off-Airport employment. Without detailed data available, it is unable to judge the significance 

o f this factor. In its previous hotel employment assessment where it does not consider the 10% 

dependency ratio for hotel employment in peripheral area, LAHT5 initially estimates 2,600 

off-site hotel jobs in base year, which does not significantly deviate from PKF’s estimates at 

2,870. Therefore, the difference o f data sources can be taken as a relatively minor factor in 

their divergence in forecast figures.

(b) Dependency Ratio:

The assumption o f 40% dependency rate of hotel jobs in the vicinity of Heathrow is the major 

determinant of the divergence o f the base year figures and the subsequent forecast. Table 5-3 

shows if  BAA drops the 40% dependence rate in the Core Area, its estimates will exceed those 

of LAHT5 in base year.
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Table 5-3 Sensitivity Test o f BAA Method to Dependency rate

Dependency Rate for Core Area = 100% Hotel Employment Absolute Difference from 
Estimates Original Figure

Base Year Estimation 

No T5 Forecast 

With T5 Forecast

3,199 +1,489  

2,975 +985 

3,725 +2,115
Source: See Appendix for calculation details

(c) Airport-related Hotel Demand Growth Rate:

In spite of common productivity gain suggested by PKF, BAA and LAHT5 derive their hotel 

demand growth assumptions from their respective consultant studies. Consequently, their 

disparate origins result in a higher net growth rate in LAHT5 Forecasts: 2.52% (With T5) and 

1.42% (No T5) higher than BAA’s forecasts.

Table 5-4 Net Growth Factor in BAA and LAHT5 Hotel Empioyment Forecasts

No T5
BAA

With T5 No T5

LAHT5

With T5

Hotel Demand Growth Rate p.a. 0.00% 0.90% 1.72% 3.42%
Productivity Gain p.a. 0.29% 0.29% 0.29% 0.29%

Net Growth Rate p.a. -0.29% 0.61% 1.43% 3.13%
Source: derived from PKF and BHC hotel study (see Appendix for calculation)

Table 5-5 shows the sensitivity test on BAA and LAHT5 forecast in relation to hotel demand 

assumptions. It is found that the difference o f their hotel growth assumptions may result in 

approximate 50% in “No T5” situation and 85% in “With T5” situation in 2016 estimates. It is 

concluded that both forecasting method of BAA and LAHT5 are highly sensitive to the 

assumptions of future hotel demand, which is the major factor that LAHT5 estimates are much 

higher than BAA’s.

Table 5-5 Sensitivity Test o f Hotel Demand Growth Assumption on BAA and LAHT5 
Off-site Hotel Empioyment Forecasts

BAA Hotel 
Demand 
Growth 
Assumption

LAHT5 Hotel 
Demand 
Growth 
Assumption

Absolute
Difference

Percentage
Difference

No T5

6A 4 M ethodology 1,610 2,439 -829 -51%

LAHT5 M ethodology 2,145 3,200 -1,055 -49%

With T5

BAA Hotel D em and Growth 
Assum ption

1,960 3,695 -1,735 -89%

LAHT5 Hotel D em and  
Growth Assum ption

2,661 4,800 -2,139 -80%

N.B. Bold - original figures; See appendix for calculation details.
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5.3 Air Freight Services

5.3.Î Base Year Estimation

The approach that BAA adopts to estimate the base year freight employment is a combination 

of empirical survey and application of a number of assumptions. In order to derive an estimate 

of Off-Airport freight service employment, Pieda (BAA’s consultant) conduct a sampled 

survey of freight forwarders from a population of 394"*̂  Off-Airport freight forwarding, 

express and courier companies extracted from a BAA-pubhshed directory of freight firms for 

Heathrow airport together with a list of freight firms within 5 and 20 miles from Heathrow 

supphed by BA.

Assuming that the survey sample is representative of the population as a whole, BAA derives 

an estimate of the average number of person employed o f 14 persons per company. It appUes 

this estimate to the company population to yield an estimate of total Off-Airport freight 

employment of 5,516 in 1995. Deflating this figure with cargo throughput between 1991 and 

1995, BAA concludes that the 1991 estimate of Off-Airport freight forwarding employment 

of 3,950.^^

The base year estimates derived from empirical survey is in large contrast to BAA’s prior 

estimates'*^ of 1,490, which is extrapolated from the 1973 survey'** in accordance with historic 

cargo growth and productivity assumptions. It illustrates that the forecasting error in growth 

assumptions, even it is reasonably small, can be accumulated and multiplied over the years, 

leading to a tremendous deviance between forecast outcomes and actual figures. The longer 

the forecast period, the greater the risk.

As in hotel employment, LAHT5 accepts the main structure of BAA’s method and the 

majority of the findings in Pieda Telephone Survey (for firms employing less than 100 

people), but has made a number of alternations and concluded in a much higher base year 

estimation figure than BAA.

The details of the Pieda Survey are elaborated in the Appendix.
BAA has revised figure from 2,828 to 3,950 in BAA/45 Errata 2 without explanation.
Pieda’s Heathrow Employment Assessment (BAA/1201, para. 4.39-42)
It refers to Heathrow Area Working Party (HAWP) survey which showed that 2,300 persons were employed in 

this sector in 1973. It was assumed that air freight forwarding employment increased in accordance with cargo 
growth over 1973/91, with allowance for productivity improvements. This yielded an estimate of air freight 
forwarding employment of 2,795 in 1991. By subtracting the number of ()n-Airport air freight employment 
identified in 1992 BAA survey, it resulted in the estimate of direct Off-Airport air freight employment of 1,490 in 
1991.
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The major disagreement of LAHT5 on BAA method is the number of large firms (>100 staff). 

It argues that a stratified random sampling technique should be used in an industry with 

fi*agmented nature of business and a wide range o f firms size. Unsatisfied with BAA’s 

sampling rate in large firms , LAHT5 conducts a separate survey"̂  ̂ on this type of firms and 

finds that BAA figures are atypical. Believing there are approximate 11 to 20 companies of 

this size in the Study Area, LAHT5 contacts 11 o f them and finds that the average 

employment per firm is approximately similar at 218. In addition, it believes that there is a 

pattern between firm size and dependency on Heathrow. In its large firms study, majority 

indicates that 90%-100% of their business is Heathrow related, increasing the number of 

Heathrow dependent employment.

Assuming that there are between 11 and 20 large firms and a number of alternations^^ on 

BAA’s method, LAHT5 have made a much larger estimate of off-site freight service 

employment o f 7,000 in base year.

5.3.2 Forecast

The forecast methodology of fireight services employment is the same as that o f hotel 

employment described in the previous section. The base year estimate grows in accordance 

with the cargo throughput, offset by productivity gain, as shown in Table 5-6.

Tabi0 5-6 BAA Net Growth Factor for Off-Airport Freight Services Empioyment

Growth Factor N o T5 With 1 5

1992 Cargo (Actual) 691,400

2016 Cargo Assumption 1,600,000 1,800,000

Cargo Growth Rate p.a. (G)* 3.56% 4.07%

Productivity Gain p.a. (P) 2.25% 2.25%

Net Growth Factor p.a. (G - P) 1.31% 1.82%
Source: traffic and productivity data derived from BAA/45 Table 3.3;
* Cargo growth rate deflated over forecast period.

Applying the cargo groAvth factor and productivity gain assumptions on its base year 

estimation, BAA resolves forecasts of Off-Airport fireight employment of 5,390 without T5 

and 6,070 with T5 in 2016.

The forecasting method in LAHT5 study is basically the same as BAA’s, except the 

assumptions of cargo traffic growth and productivity gain (see Table 5-7). The assumption of 

rapid cargo growth leads to high growth rates in No T5 scenario (4.31%), and With T5

^^LAH/2013A para. 3.12-19 
^  Please refer to Appendix for details.
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scenario (5.94%). Combined with 10% discount in BAA’s productivity gain assumption, 

LAHT5 assumes a net growth factor at 2.81% p.a. without T5 and 3.91% p.a. with T5. The 

base year figure in LAHT5 study is almost 80% of BAA’s estimates. The application o f its 

high net growth factor projects a forecast as high as 18,100 (With T5) and 12,300 (No T5).

Table 5-7 LAHT5 Net Growth Factor for Off-Airport Freight Services Empioyment

Cargo Tonnage No 15 With T5

1991* (Actual) 661,100 --

2016 Forecast 1,900,000 2,800,000

Cargo Growth Rate p.a. (G) 4.31% 5.94%

Productivity Gain p.a. (P) 2.03% 2.03%

Net Growth Factor p.a. (G - P) 2.28% 3.91%**
Source: LAH/2010
*The base year ofLAHTd Air Traffic Assumption is 1991.
** The net growth factor calculated from LAHT5 employment is (3.87% ) differs from the value 
calculated from its cargo and productivity assumptions showing in this table.

As shown in Table 5-8, LAHT5 is already much more optimistic than BAA in the base year, 

estimating an additional 3,050 freight services jobs. The gap between the two are enlarged by 

the faster cargo traffic growth assumed by LAHT5, leading to an enormous difference 

between the two parties. LAHT5’s prediction in 2016 is threefold of that of BAA in “With 

T5” Forecast, and more than twofold in “No T5” Forecast. As a result, the contrast o f their 

viewpoints in the additional employment that T5 may bring is the largest amongst all direct 

employment categories: BAA anticipates mild impact of T5 for 2,120 when compared to base 

year and 680 when compared to “No T5” scenario in 2016. Yet LAHT5 expects a more 

significant T5 impact: 11,100 when compared to base year and 5,800 compared to ‘2016 “No 

T5” scenario.

Table 5-8 Comparison o f BAA and LAHT5 Off-Airport Freight Services Empioyment 
Assessments

BAA LAHT5 Absolute
Difference

Percentage
Difference

Base Year Estimation 3,950 7,000 -3,050 -77%

With T5 Forecast 6,070 18,100 -12,030 -198%

No T5 Forecast 5,390 12,300 -6,910 -128%

Overall 15  Impact 2,120 11,100 -8,980 -424%

Net T5 Impact 680 5,800 -5,120 -753%
Source: BAA/45 Erratum and LAH2013A

5.3.3 Comparison o f BAA and LAHT5

The reasons o f the variation of BAA and LAHT5 forecasts can be explained in twofold:
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(a) Surveying Method and Base Year Estimation:

LAHT5 believes the number o f large freight firms (>100 employees) to be 10-20, in contrast 

to 3 assumed by BAA. It also makes a number of alterations to BAA’s methodology on 

dependency rate and other assumptions. The result is a much higher base year estimate of

7,000 compared to BAA’s 3,950. This difference is amplified in the projection over the 

forecast period, as shown in Table 5-9.

Table 5-9 Sensitivity Test o f Base Year Estimation on BAA and LAHT5 Off-site Freight 
Empioyment Forecasts

No T5 BAA Base Year 
Estimation

LAHT5 Base Year 
Estimation

Impact of Swapping Base Year 
Estimation

BAA Forecast 5,390* 9,687 +4,297(+80% of BAA Original 
Forecast)

LAHT5 Forecast 6,954 12,300* -5,346(-43% of LAHT5 Original 
Forecast)

With T5

BAA Forecast 6,070* 10,981 +4,911 (+81% of BAA Original 
Forecast)

LAHT5 Forecast 10,326 18,100* -7,774(-43% of LAHT5 Original 
Forecast)

N.B. *The original figures of BAA and LAHT5 forecasts 
** Details of Sensitivity can be found in Appendix.

Table 5-9 illustiates tlie impact o f base yeai’ differences in tlie forecast outcomes. Tlie 

Substitution of LAHT5 base year figure in BAA forecast leads to substantial changes (+80%) 

in both No T5 and With T5 scenarios. Similarly, the substitution o f BAA base year estimates 

results in a proportional (-44%) fall in LAHT5 forecast figures.^' It well reflects the 

significance of estimation o f base year figure, and the underlying assumptions in dependency 

and surveying population.

(b) Cargo Traffic Growth and Productivity Gain Assumptions:

LAHT5 assumes a much higher cargo throughput in both “With T5” and “No T5” Scenario. In 

addition, it reduces 10% off the productivity gain assumed by BAA. Therefore it adopts a 

higher net growth factor than BAA: 0.98% p.a. in “No T5” scenario and 2.1% p.a. in “With 

T5” scenario. The accumulative difference between these net growth factors over 25 years 

forecast period produces a stunningly divergent outcomes in the two forecasts.

Using LAHT5 base year estimate in BAA method, the 77% rise in base year estimate will lead to 80% rise in 
BAA 2016 forecast in both scenarios The difference of changes in base year and forecast is believed to be due to the 
difference in forecast period used in replication. Please refer to the Appendix for more details.
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Table 5-10 Table comparing the Net Annual Growth Rate In BAA and LAHT5 Forecasts 
o f Off-Airport Freight Employment

No T5 With T5

BAA LAHT5 BAA LAHT5

Cargo Growth Rate p.a. (G) 3.56% 4.31% 4.07% 5.94%

Productivity Gain p.a. (P) 2.25% 2.03% 2.25% 2.03%

Net Growth Factor p.a. (G - P) 1.31% 2.29% 1.82% 3.92%
Source: derived from Table 5-6 and Table 5-7

As shown in Table 5-11, the application of each other’s net growth factor generates interesting 

findings in BAA and LAHT5 forecasts. The most notable case is the “With T5” Scenario, in 

which the application of LAHT5 net growth rate raise BAA forecast for 70% firom 6,070 to 

10,326. In the case o f LAHT5 forecast, the reduction o f growth rate to BAA level diminishes 

its forecast firom 18,100 to 10,981, i.e. a drop o f 39%.

In No T5 scenario, although the initial difference in net rate is moderate (0.98%), the 

accumulating of such difference over the whole forecast period still results in considerable 

changes in the outcomes, i.e. +29% (BAA forecast) and -21% (LAHT5 forecast). It is evident 

that the forecast methods o f both BAA and LAHT5 are very sensitive to any alteration in the 

underlying assumptions of traffic growth and productivity gain rate. Any adjustment in these 

assumptions, even less than 1% would accumulate over the forecast period and probably leads 

to significant variation in the final forecast.

Table 5-11 Sensitivity Test In Net Growth Assumption in BAA and LAHT5 Off-Alrport 
Freight Employment Assessments

No T5 BAA Net Growth 
Assumption

LAHT5 Net Growth 
Assumption

Impact of Swapping Net Growth 
Assumption

BAA Forecast 5,390* 6,954 1,564(+29% of BAA Original 
Forecast)

LAHT5 Forecast 9,687 12,300* -2,613(-21% of LAHT5 Original 
Forecast)

With T5

BAA Forecast 6,070* 10,326 4,256(+70% of BAA Original 
Forecast)

LAHT5 Forecast 10,981 18,100* -7,119(-39% of LAHT5 Original 
Forecast)

5,4 In-flight Catering, Airline Offices and Car Parking

Together hotel and air freight occupy i.e. 70% of total direct off-airport employment whilst 

the rest (approximate 30%) are identified in three other industries directly connected to the 

operation o f Heathrow Airport — in-flight catering, airline offices and car parking (see Table

5-12). The methods used in these three sub-categories are relatively straightforward and
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similar to those used in hotel and air freight. Therefore the main features o f these Aree sub

categories are sketched to avoid repetition. More details are enclosed in Appendix.

The origins o f the divergence between BAA and LAHT5 in these sub-categories are generally 

consistent with those in hotel and freight employment, mainly concerning the surveying 

method and dependency assumption in deriving base year estimates, as well as air traffic and 

productivity gain assumptions in the forecast.

In general, the base year estimates derived by BAA are lower than that of LAHT5, and BAA 

further discounts it with airport-dependency ratio. For instance, airlines are asked to determine 

the number of staff working in the Study Area is directly connected to the operation of 

Heathrow. Arguing that it is impossible to distinguish the job nature between Heathrow and 

non-Heathrow-related, LAHT5 disregards the dependency assumption and includes aU 

employment m its base year estimation. It explains the huge gap between BAA and LAHT5 

estimations in the base year.

Moreover, the gap is widened by the traffic growth factors assumed by the two parties, the 

impact of which is already well illustrated in hotel and air freight employment. They also 

adopt different basis of growth factor in airline offices employment. BAA projects future 

growth in relation to changes in On-Airport employment, which is marginal (-0.64% to 0.17% 

p.a.), whilst LAHT5 assumes it grow in line with rapid increase in passenger throughput 

(1.61% to 3.71% p.a.).

5.5 Discussion

Table 5-12 Variation o f BAA and LAHT5 Forecasts o f Direct Off-Airport Employment

S u b -C a te g o r y B a s e  Y e a r  E s t im a tio n W ith  T 5  F o r e c a s t N o  T 5  F o r e c a s t

B A A L A H T 5 S h a r e  o f  
T o ta l D iff.*

B A A L A H T 5 S h a r e  o f  
T o ta l D iff.*

B A A L A H T 5 S h a r e  o f  
T o ta l D iff.*

H o te ls 1 ,7 2 0 2 ,3 0 0 1 2 % 1 ,9 6 0 4 ,8 0 0 16 % 1 ,6 1 0 3 ,2 0 0 1 5 %

Air F re ig h t 3 ,9 5 0 7 ,0 0 0 6 2 % 6 ,0 7 0 1 8 ,1 0 0 6 7 % 5 ,3 9 0 1 2 ,3 0 0 6 7 %

In-flight C a ter in g 1 ,7 8 0 2 ,1 0 0 6 % 2 ,2 5 0 3 ,3 0 0 6 % 1 ,4 1 0 2 ,0 0 0 6 %

A irline O ff ic e s 1 ,2 2 0 1 ,9 0 0 1 4 % 1 ,2 7 0 3 ,0 0 0 10 % 1 ,0 5 0 2 ,3 0 0 1 2 %

C a r p ark in g 0 2 0 0 4 % 0 4 0 0 2% 0 3 0 0 3 %

T ota l 8 ,6 7 0 1 3 ,6 0 0 1 0 0 % 1 1 ,5 5 0 2 9 ,6 0 0 1 0 0 % 9 ,4 6 0 1 9 ,8 0 0 1 0 0 %

Source: BAA745 Erratum2 and LAH2013A
*Share of Total Diff. refers to the portion of differences in individual sub-category over the total differences in Off- 
airport employment between  B A A  and LAHT5.

Table 5-12 compares BAA and LAHT5 assessments in direct off-airport employment by sub- 

category. It can be seen that the variation in Direct Off-Airport Employment between BAA
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and LAHT5 forecast are even larger in magnitude than that in Direct On-Airport Employment. 

Over two-thirds of their aggregate variance are entailed in freight services.

The tremendous gap between BAA and LAHT5 forecast in Direct Off-Airport employment 

stems from two sources: firstly, similar to On-Airport employment, BAA projects its forecast 

with a lower traffic assumptions and higher productivity gain assumptions. It reduces the net 

growth rate p.a. and widens the gap between the two forecasts as they are projected over the 

forecast period.

The second source, which is more important and unique to Off-Airport employment, is the 

divergence of methodology they deploy to estimate base year employment. Although LAHT5 

has adopted a majority of the empirical studies from which BAA draws its estimation, it 

rejects BAA’s assumptions o f dependency and treats those employment excluded by BAA as 

Heathrow related. For instance, LAHT5 disregards BAA’s assumption o f 40% dependency 

rate and includes all hotel employment in the vicinity of Heathrow as Heathrow related as long 

as half of the businesses of these hotels are related to Heathrow. It does the same in freight 

services arguing these employment would be elsewhere if  the firms have not chosen their 

location to take advantage of the vicinity to Heathrow Airport. It goes a step further in airline 

office and covers all employment in the sector for the functions of these jobs entail no clear 

distinction between LHR-dependent or Non-LHR-dependent.

It should be noted that, albeit it constitutes approximately 10% - 20% of airport employment, 

direct off-airport employment accounts for 30% of aggregate differences between BAA and 

LAHT5 in forecast outcomes and an equivalent at 66% in base year estim ation.E qually  

important, these differences are carried forward in Indirect Employment and Induced 

Employment through purchase effect and income/expenditure effect, which will be reviewed 

in the following chapter.

It is the consequence of the almost identical base year estimation of Direct On-airport employment between BAA 
and LAHT5.
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6. Analysis  of Indirect Employment

6.1 Base Year Estimation

As BAA defines it, indirect employment is those supported by the purchases of goods and 

services by airport-related firms at Heathrow, which is, those firms providing direct on and 

direct Off-Airport employment. Purchases of these firms can be sourced within the Study 

Area, the rest o f UK or abroad. For the purposes o f this study, it only concerns with the impact 

of purchases and, therefore, indirect employment within the Study Area.

According to the definition, a detail estimate of indirect employment (in the Study Area) 

would require knowledge of:

i. the value and type of initial or first round purchases within the Study Area;

ii. the degree to which these first round purchases from Study Area firms lead to subsequent 

purchases within the Study Area; and

iii. how to convert from local expenditure/income figures into local employment.

The only way to achieve this thorough knowledge would be to conduct an in-depth survey of 

Heathrow firms and their local suppliers. Rather than undertake a fiill scale survey which 

would have been very costly and would have encountered difficulties in obtaining the required 

detail and confidential information from a wide range of suppliers, BAA develops what it calls 

a modified leakage approach.

By definition, leakage is the extent to which income ends up outside the Study Area and so 

reduces the indirect employment impact within it. Easily the most important leakage is at the 

first round stage, i.e. the proportion o f expenditure by directly airport related firms which is 

placed outside the Study Area. So long as reasonable information can be obtained on these 

first round effects, then some confidence can be placed in the ensuing employment estimates.

BAA’s approach is, therefore, to concentrate on the major firms at Heathrow - in particular 

British Airways and BAA - to try and determine the value and types o f purchases being 

sourced locally. It attempts to estimate these first round purchases for the following groups of 

firms:

(i) British Airways who account for around 76% of all airline and 53% of all direct On- 

Airport and so dominates the indirect employment impact of Heathrow;

(ii) O ther Airlines who account for about 16% of Heathrow’s workforce;
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(iii) BAA / HAL, the second major single employer, accounting for around 7% of 

Heathrow’s workforce and responsible for all the servicing o f Heathrow’s infrastructure;

(iv) Concessions: firms providing duty free and duty paid shopping, catering and other retail 

services at Heathrow (almost 10% of Heathrow’s workforce);

(v) Hotels: both on and off the airport site;

(vi) Air Freight Agents: both on and off the airport site; and

(vii) In-flight Catering Services: off the airport site, as On-Airport in-flight catering is 

mainly provided by British Airways and therefore considered above.

The main source o f BAA purchase expenditure inputs are from British Airways, which 

provides a geographical pattern for the basis of the purchases by BAA, other airlines as well as 

those firms which do not retain the location of their supphers in such amenable form. The 

estimation of first round purchases are listed in Table 6-1.

Tah/e 6-1 BAA Estimates o f First Round Purchases in Study Area, 1991

Type of Firm Value (millions) Percentage

British Airways 80.2 56.9%

Other Airlines 12.2 8.7%

BAA pic 11.5 8.2%

Concessions: - Shops 14.8 10.5%

Concessions: - Catering 2.1 1.5%

Hotels 13.4 9.5%

Air Freight 2.5 1.8%

In-Flight Catering 4.4 3.1%

Total 141.0 100%
Source: BAA/1201 Table 4.11
Note: Columns may not sum due to rounding

Overall, BÆ4 estimates that about £141 millions has been spent in the Study Area by 

Heathrow related firms, of which 65% is accounted for by BA and BAA of which the 

information is reasonably accurate. For the remainder BAA acknowledges there is a 

considerable margin of error, particularly where it has made a chain o f assumptions.^^

Having established the first round impact, BAA uses Input-Output analysis '̂  ̂ to trace linkages 

between industries and to estimate the impact of second and subsequent rounds o f purchase. 

Lacking Input-Output information for the Study Area alone, BAA apphes national

Please see Appendix for details.
Please see Chapter Two: Literature Review for more details in Input-Output Analysis.
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relationships (from UK Input Output Tables) between initial injections of expenditure -  in this 

case the first round local purchases -  and final local income from employment.

To convert from total local employment income to numbers employed, BAA divides total 

airport income impact by average gross annual earnings for the relevant industry group for the 

South East (figures calculated from the New Earnings Survey). The resulting estimate o f local 

indirect employment in the base year is 4,580.^^

Due to confidential nature of the data, BAA has refused to release more details o f the 

calculations to LAHT5. Without the information on types of purchases, types o f industries 

involved and amount of expenditure spent on each type, it is virtually impossible to fiuther 

unravel the calculation procedure BAA uses, or to replicate it.

Under this circumstances, LAHT5 turns to the application of employment multiplier. Deriving 

from BAA’s final employment estimates, LAHT5 found the implied multiplier between Direct 

and Indirect Employment to be between 0.077 and 0.085 depending on the actual categories 

of On-Airport employment BAA has included. For its estimation, LAHT5 adopts an Indirect 

employment multiplier^^ of 0.08, implying that for every 100 direct jobs there would be 8 

indirect jobs created through the airport purchases impacts in the local area. Applying this to 

its base year estimates of Direct On and Off Airport employment, LAHT5 envisages Indirect 

employment for the base year at 5,500.

6.2 Forecast

Forecasting indirect employment requires an assessment, firstly , o f how purchases are likely 

to grow in the future, and secondly, o f productivity growth in firms supplying inputs to 

Heathrow. In the absence of any direct information from purchasers, BAA has assumed that 

purchases grow in proportion to traffic growth. To do this, BAA determines, by its judgement, 

as to which t>pes o f purchases are related to which element o f traffic growth. Most purchases 

are found to be unambiguously dependent on either ATM or passenger growth. For example, 

purchases o f aircraft parts are related to ATM growth, whereas foodstuffs, drink and tobacco 

are related to passenger growth. The grey area of purchases influenced by more than one 

elements of traffic growth has been related to the faster passenger growth to avoid 

underestimation.

It is the revised figure which BAA presents at T5 inquiry after raising its estimates in Off-airport employment and 
obtaining more information on Government Services expenses (See Appendix).

It is unclear whether LAHT5 includes Direct Off-Airport Employment in its base of Indirect Employment 
Multiplier (LAH/2010 para. 5.41)
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As with direct employment, the final employment impact is then derived by relating the 

assumed growth in purchases to the anticipated increase in labour productivity in each industry 

supplying these inputs. The productivity gain assumptions are derived firom an independent 

forecast by Cambridge Econometrics on output and employment by sector in the South East 

up to 2005.^^ The derived productivity growth factors vary between industries, but the average 

across all industries was 1.89% per annum.

Accordingly, BAA forecasts that indirect employment will decrease by 2016 to 3,230, a 

decrease o f 1,350 fi-om the base year without T5; on the other hand, it will maintain in 

approximate the same level at 4,590, an increase o f only 70 fi*om the base year, if  T5 is 

developed (see Table 6-2).

Table 6-2 BAA and LAHT5 Forecasts o f Indirect Employment

Em ployment A ssessm en t BAA LAH75 Absolute
Difference

P ercentage
Difference

Base Year Estimation 4,580 5,500 -920 -20.09%

No 7 5  Forecast 3,230 5,200 -1,970 -60.99%

With 7 5  Forecast 4,710 8,600 -3,890 -82.59%

Overall 75  Impact 130 3,100 -2,970 -2284.62%

Net 7 5  Impact 1,480 -300 -1,780 -120.27%
Source: forecast figures from BAA/45 Errata 2 & LAH2013A 
N.B. Percentage difference are calculated on BAA basis.

Without any data on the local purchases o f airport firms, LAHT5 have problem in pursuing 

more elaborated method as BAA’s to forecast future indirect employment. It resolves in the 

similar approach in base year estimation and applies the estimated multiplier on its Direct 

Employment forecast. The outcome is a marginal increase in No T5 scenario and a 

considerable rise if  T5 is developed (see Table 6-2).

6.3 Divergence of BAA and LAHT5 Indirect Employment Assessments

As shown in Table 6-2, there are moderate divergence (around 20%) between BAA and 

LAHT5 estimates of indirect employment m base year, which are widened to 61% - 83% in 

2016 forecasts, reflecting their magnitude of variation in Direct Employment Forecast. As a 

result, the percentage difference in indirect employment are less than all but a few direct 

employment sub-categories.

Their difference can be dissected in two parts: firstly, it stems firom the base year estimations 

of Direct On and Off-Airport employment on which the first round o f purchase expenditure is

In order to generate forecasts beyond 2005, BAA assumes that the productivity growth rate forecast by Cambridge 
Econometrics would remain the same till 2016.
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established to generate the base year estimation of indirect employment. As Table 6-3 shows, 

BAA and LAHT5 share an almost identical estimation for Direct On-Airport employment, but 

have a difference of 4,930 in Direct Off-Airport employment, contributing to a 8% of their 

differences in the sum of Direct On and Off-Airport employment.

Table 6-3 Differences o f Base Year Direct and indirect Empioyment in BAA and LAHT5 
Assessments

B ase Year Estimation BAA LAHT5 Absolute
Difference

Percentage
Difference

Direct On-Alrport Employment 52,272 52,300 28 -0.05%

Direct Off-Airport Employment 8,670 13,600 -4,930 -56.86%

Sub-Total 60,970 65,900 -4,930 -8.09%

Indirect Employment 4,580 5,500 -920 -20.09%
Source: BA/^45 Errata 2  & LAH2013A

The second, and a more important factor is the methodology they use to estimate the 

purchasing impact generated by Direct employment and hence to convert them into 

employment terms. It is clear that BAA and LAHT5 are using completely different 

methodologies in 2016 forecasts. Instead of multiplication from Direct employment figures, 

BAA obtains empirical data on airport purchases and makes a series of assumptions^^ to 

establish a reasonable basis of first round purchase expenditure within Study Area. It is used to 

generate subsequent purchase impact by Input-Output Analysis to form the total purchase 

impact, which in turn is converted to employment figures by average gross annual earnings for 

the relevant industry group for the South East.

Without access to BAA’s empirical data, LAHT5 is using a rather straightforward approach — 

Indirect Employment Multiplier — to estimate indirect employment from its estimates of 

Direct Employment. The multiplier value (0.08) is derived from BAA employment figures 

(BAA/1201).

6.4 D iscussion

It is important to note that BAA has made a series of assumptions in its forecasting method. 

First of all, it assumes that there is no shift in either the pattern of initial purchases from 

Heathrow firms, or o f local firms’ capacity and success in serving these needs. And the 

productivity assumptions it adopted are indeed broad brush at an aggregated level and takes no 

account o f the changes in individual mdustry and trends of alternative employment form, such 

as part-time, job-share and contact-out.

See Appendix
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The approach of using the National Input-Output Table in the Heathrow Study Area assumes 

the local economies are linked in similar ways as the national economy. This, in effect, 

eliminates the possibilities o f inter-regional trade and limits the leakages in second and 

subsequent rounds to those of overseas imports and taxation. Such approach will inevitably 

overstate the overall local indirect employment impact of Heathrow. Yet it might have little 

effect on estimation of net T5 impact since both base year and the forecast year will be 

overstated.

On the other hand, BAA’s estimation of initial injection of expenditure is also limited with the 

data source it obtains. Except those on-airport firms, including BA, other airlines and BAA 

itself, which it can obtain reasonably reliable information on their purchase pattern, BAA has 

to make a number o f assumptions to estimate the expenditure o f the rest o f direct airport- 

related companies. For instances, BAA were not able to obtain any hard information from the 

concessions other than total sales of each type of concession. Its estimates o f £17 million is 

based on a rough calculation on the fundamental basis of rent paid to BAA, from which it 

estimates the portion of “net” turnover then spent on purchases of goods and services. It is a 

rather risky assumption, since there is not necessarily a pattern of rent affordability and 

amount of purchases. The ratio may vary tremendously across businesses, such as airline 

offices, bureau de change and restaurants.

BAA also widely applied the geographical pattern of purchases of BA to estimate the portion 

of local purchases in other companies. To some extent, it is a reasonable assumption, since BA 

is the largest employer at the airport, thus is considered representative. In addition, it provides 

the only amenable record in source of purchases. Nevertheless, sourcing pattern may be 

considerably different according to firm size, nature of business and types o f inputs 

themselves. For those inputs not required in airline operations, BAA would have no other 

reference but to rely on its own best judgement.

In comparison to the estimated £620 million initial expenditure injected by Manchester 

Airport'^, BAA’s estimates at £141 million is dwarfed. Similarly, the implied indirect 

multiplier at Heathrow is much lower than those at Manchester Airport. For every 1000 direct 

jobs at the airport, the local purchase effect o f Manchester Airport would create 230 indirect 

jobs within North West Region*^ ,̂ whilst at Heathrow only 80 indirect jobs are generated in the 

Study Area.

York Consulting (1994) pp.46 
^  see Table 2-7
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It may reflect their differences of the size of study area as well as the scope of linkages 

between the airport and the economy. With its international linkages and vicinity to a World 

City - London, a larger portion o f purchases at Heathrow Airport can easily leak out the Study 

Area into London itself, the rest of South East, or probably overseas.

Table 6-4 Implied Multipliers o f Indirect Employment, BAA and LAHT5

Implied Multiplier BAA LAH75 Percentage
Difference

Indirect Employment to 
Direct On and Off-airport Employment

Base Year Estimation 0.07512 0.08346 11.1%

With T5 Forecast 0.07142 0.07883 10.4%

No T5 Forecast 0.05953 0.06524 9.6%
Indirect Employment to

Direct On-airport Employment

Base Year Estimation 0.08757 0.10516 11.1%

With 75  Forecast 0.08658 0.10818 10.4%

No 75  Forecast 0.07210 0.08681 9.6%
Source: derived from BAA /45 Errata 2 & LAH/2013A

Table 6-4 compares the implied multipliers of Direct and Indirect Employment in BAA and 

LAHT5 base year estimation. The variances of these multiplier values are wide, ranging from 

0.065 - 0.083 for LAHT5 and 0.060 - 0.075 for BAA. A pattern can be observed: the implied 

multiplier is higher in base year estimation than in 2016 forecast, in With T5 scenario than No 

T5 scenario, and in LAHT5 assessment than BAA’s.

Table 6-5 Net Growth Rate o f Indirect Employment, BAA and LAHT5

Average traffic growth 
factor (G)

Average productivity 
gain (P)

Net growth rate (NG)

BAA 2.00% 1.89% 0.11%

LAH75 3.69% 1.89% 1.80%

BAA 0.50% 1.89% -1.39%

LAH75 1.67% 1.89% -0.22%
Note:
NG - calculated from debating the difference between Base Year Estimation and 2016 Forecast over 

25 years (data from BAA/45 Erratum 2 & LAH/2013A)
P- refers to average productivity assumption across various industries adopted by BAA and LAHT5 

from Cambridge Econometrics.
G - calculated from the equation G -P  = NP

Such pattern is believed to be associated with the combined force of air traffic growth and 

productivity gain (see Table 6-5). It is observed that the average traffic growth factor is 

relatively low. Adopting same sets of productivity gain assumptions, both parties assume a 

negative growth in No T5 Scenario.
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In conclusion, BAA and LAHT5 adopts a fimdamentally different method in arriving at its 

estimates o f Indirect Employment. BAA’s modified leakage model is limited by the series of 

assumptions it has made. And the indirect multiplier approach used by LAHT5 lacks empirical 

basis. Yet their pattern is consistent with that of Direct On and Off-airport employment, and 

ultimately their divergent assumptions in air traffic growtii. With the application o f multiplier, 

such pattern will be extended in induced employment as illustrated in the coming chapter.
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7, A nalysis  of Induced Employment

7.1 Deriving the M ultiplier

Induced Employment refers to local employment supported by expenditure of airport-related 

employees. As seen in Section 2.3, it is standard practice in impact studies to calculate this 

category by using income or employment multipliers. In the case o f Heathrow, the multiplier 

is defined as the relationship between airport-related employment (Direct and Indirect) and the 

employment induced by the expenditure effect. For instance, a multiplier at 1.3 implies an 

additional 30 jobs will be supported by every 100 direct and/or indirect jobs.

There has been little empirical work on a suitable multiplier for a sub-regional area, such as 

Heathrow Study Area. As a result, BAA determines the multiplier value by a qualitative 

analysis of previous studies and its own best judgement on the economic linkages of 

Heathrow.

A certain amount o f research has been undertaken for income and employment multipliers at a 

regional level. As BAA has cited in its report:

“An upper bound estimate would be given by a regional multiplier figure fo r the 
whole o f  the South East. What little work there has been suggests that a figure o f
1.4 - 1.5 would be appropriate fo r  the Region and 1.25 to 1.25 fo r small 
Standard Regions (some o f  which are no larger than the Study Area in terms o f  
employment). ” (BAA/1201 para 4.74)

Yet these multiplier estimates are now dated, since much of these original research was 

undertaken during the late 1960s and early 1970s. Moreover, since the 1960s, the propensity 

to import from overseas has risen, as has inter-regional trade. Both effects would tend to 

reduce regional multipliers.

After reviewing the evidence, BAA holds the view that a value o f 1.3 is appropriate for the 

size o f Heathrow Study Area. Next, it scales the multiplier down to 1.24 to accommodate the 

share o f income spent outside the Study Area. Excluding those working off-site in firms 

directly or indirectly connected to Heathrow, an approximate one-fifth of those employed at 

Heathrow are known to live outside and probably spend much less in the Study Area.

As in Direct and Indirect employment, LAHT5 believes BAA has underestimated the Induced 

employment. It supports its claim for higher multiplier with the RUCATSE study which 

suggests that:
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“The airport workers and their families create additional demands fo r  local 
service employment, e.g. in the fields o f  health, education, recreation and 
retailing. This additional employment created by the airport expansion was 
recognised by applying a standard service multiplier o f  0.4 (1.4), based upon 
advice from the D E'\ (RUCATSE^*, 1993:156)

While RUCATSE has not elaborated any more details regarding the basis of its suggestion, or 

what the “advice from DE” is, LAHT5 takes advantage of its authority, contesting a more 

appropriate multiplier at 1.4 for the whole Study Area.

Nevertheless, LAHT5 recognise the disparate levels of impact between the Core Study Area 

and the peripheral areas, and subsequently reduces the multiplier to 1.3 to reflect the multiplier 

effect for the Core Study Area.

Despite the initial disagreement on the multiplier figure, BAA and LAHT5 are able to find a 

happy medium in a T5 inquiry joint data group and compromise at a middle-of-range 

multiplier at 1.27 by simply averaging their figures between 1.24 - 1.3. This in essence 

indicates the arbitrary nature of the multiplier-setting process.

7.2 Comparison of BAA and LAHT5 Induced Employment Estimates

In spite o f the compromised multiplier value between BAA and LAHT5, there is a 

monumental difference between their assessment in induced employment, m particular in their 

2016 forecasts. While BAA estimates the growth in induced employment will be mild (1,380) 

in With T5 scenario, LAHT5 anticipates a huge increase for 12,500 additional induced jobs 

(see Table 7-1).

Since both o f them assume induced employment at a fixed portion of the sum of Direct On 

and Off-Airport and Indirect Employment, such difference in induced employment is only the 

reflection o f percentage difference of their assessment in the other employment categories.

Table 7-1 Comparison o f BAA and LAHT5 Induced Employment Assessments

BAA LAHT5 Absolute
Difference

Percentage
Difference

Base Year Estimation 17,700 19,300 -1,600 -9%

With T5 Forecast 19,080 31,800 -12,720 -67%

No T5 Forecast 15,510 22,900 -7,390 -48%

Overall T5 Impact 1,380 12,500 -11,120 -806%

Net T5 Impact 3,570 8,900 -5,330 -149%
Source: BA/^45 Erratum 2 and LAH2013A

Runway Capacity to Serve South East, a Working Group set up under DoT in early 1990s to evaluate the airport 
capacity and air traffic demand in the South East Region.
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7.3 Discussion

There has been very limited theoretical or empirical justification that BAA and LAHT5 have 

been able to present to support their allegations of multiplier value. The only reference by 

which they derive their claimed value is the precedent examples that were suggested in the 

previous airport inquiries, and a very simple comparison in the employment and size o f the 

study areas of which these precedent multipliers and those o f the Heathrow Study Area. Then 

BAA and LAHT5 adjust the multipliers upward or downward in accordance with these 

comparison and the impact of recent inter-regional and national trade.

These inferences may seem logical; however, the reference they made, i.e. the precedent 

examples of multipliers, have never been tested or verified by any empirical studies, or backed 

up by any economic theories. What these multipliers can provide is the reference of the “best 

judgement” of other researcher, consultant or authorities such as RUCATSE and DoT. 

Without any material proof to substantiate these multipliers, it would be easy to fall into the 

trap o f circular reasoning.

The arbitrary nature of the multiplier assumption is best reflected by the way BAA and 

LAHT5 setting a common figure at 1.27, which is nothing more than the median o f their 

initial suggestions at 1.24 and 1.30. The two parties are unable to discuss and determine the 

most reasonable figure on any material grounds, therefore they decide to ‘compromise’ on a 

median figure which is most acceptable for them. There is indeed very limited support for the 

multiplier at 1.27 to be more reasonable than any number between 1.20 to 1.40. It is ob\ious 

that BAA and LAHTS’s multiplier has inherited the theoretical limitations which have been 

discussed in the analysis of Economic Base Analysis in Section 2.2.

7.4 Sensitivity Test

In the light o f discretionary nature in setting thç multiplier value, it is very important to test the
1

sensitivity o f the estimates towards altematioi^ in the multiplier, which is shown in Table 7-2. 

A minor change fi*om 0.27 to 0.24 would lead to a reduction for approximate 2,000 (BAA) in 

base year, and further decrease for 3,500 (LAHT5) in With T5 Forecast. If the multiplier is 

raised to 0.30, which LAHT5 alleges, it would result in the same magnitude of increase in 

induced employment. The same 0.03 increase fi’om 0.30 to 0.33 would lead to a greater 

number o f decrease.

If the value of 0.40 which RUSCATE suggests is applied, that is, an increase of 0.13 in the 

multiplier, it would imply a weighty increase in 9,200 (BAA) - 15,300 (LAHT5) in With T5
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Forecast, It can be seen that any tiny adjustment of the employment multipliers would have 

significant impact on the induced employment.

Table 7-2 Sensitivity test o f Income Multipliers on Induced Employment Assessment

Induced Employment 

If Multiplier =

Base year Estimation 

BAA LAHT5

With T5 Forecast 

BAA LAHT5

No T5 Forecast 
BAA LAHT5

0.20 13,110 14,280 14,132 23,540 11,498 16,980

SAA* 0.24 15,732 17,136 16,958 28,248 13,798 20,376

75* 0.27 17,699 19,278 19,078 31,779 15,522 22,923

LAHT5* 0.30 19,665 21,420 21,198 35,310 17,247 25,470

0.33 21,632 23,562 23,318 38,841 18,972 28,017

RUCATSE*  0.40 26,220 28,560 28,264 47,080 22,996 33,960
Source: derived from BAA/45 Errata 2  & LAH2013A 
Notes: * 0 .24- Multiplier value initially suggested by BAA;

0.27 - Multiplier value compromised by  B A 4  and LAHT5 at T5 Data Group;
0.30 - Multiplier value initially suggested by LAHT5
0.40- Multiplier value suggested by RUCATSE for a similar Study Area

In regards to the T5 impact, variation of multipliers will have less effect, since it will affected

the estimates in base year as well as 2016 forecasts. And in the BAA forecast, an increase of

multiplier from 0.27 to 0.40 will raise the overall employment impact for only 153 jobs, and

net T5 impact for 395 jobs.*̂ ^

Nevertheless, the influence of multiplier in T5 impact depends on that volume of total 

employment itself. As LAHT5 predicts a much higher number o f employment generated by 

Heathrow, the changes that a 0.13 increase in multiplier will lead to a much higher rise in total 

employment, i.e. 1,389 when compared to base year and 984 when compared to “No T5” 

Scenario in 2016.

In the last four chapters we have reviewed the methods which BAA and LAHT5 use in 

deriving its estimates in Direct On- and Off-airport, Indirect and Induced Employment. By 

scrutinising the details in data source, assumptions and methods they have adopted, we have 

discussed their merits and limitations, and also the factors resulting in divergence of estimates 

in each category. The question that follow is how significant these factors are in affecting the 

outcomes o f the whole studies, and how robust their methods are towards these factors. They 

will be discussed in the coming chapter.

See Appendix.
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8. Explaining the D ivergence of BAA and LAHT5 
Forecasts

Having examined the factors leading to the divergence between BAA and LAHTS’s Heathrow 

Employment Assessments in each category, we will attempt to quantify the overall 

significance o f such factors in their studies, and to test the robustness of their method towards 

alternations in these factors.

In summary, the major factors leading to their divergence are identified as follows:

a) Air Traffic Growth Assumptions in all categories;

b) Productivity Gain Assumptions in all categories;

c) Dependency Assumption in Direct Off-Airport Employment;

d) Empirical source o f  Base Year Estimation in Direct Off-Airport Employment;

e) Modified (Purchase) Leakage Approach in Indirect Employment;

f) Income Multiplier Assumption in Induced Employment.

Since (d) - (f) are specific to individual categories and have been covered in earlier chapters, 

we will focus on the Air Traffic, Productivity and Dependency assumptions in the following 

discussion, attempting to assess their significance in influencing the final outcomes, and to 

quantify their significance by a number o f sensitivity tests.

8.1 Structure of Underlying Assumptions

Whether it be BAA or LAHT5, Heathrow Employment Assessments are conducted on the 

basis of two major groups of assumptions: the first group lays the ground in the estimation of 

base year figure; the second group governs the growth rate o f employment in the forecast 

period. Because of their nature, the first group is relatively specific in each category and 

relates to surveying method in which the existing airport-related employment is measured. 

Comparatively, the growth factor assumptions are more influential amongst categories. For 

instance, almost all employment categories are affected, directly or indirectly, by the 

assumption o f future air traffic growth.

Table 8-1 summarises the growth factor assumptions made by BAA and LAHT5. All 

employment categories are either assumed to grow in line with air traffic growth, or to 

increase in proportion to other employment categories, which are directly driven by air traffic. 

For instance, GTRS employment is assumed to be 17% of the sum of directly traffic-related 

airport employment. Likewise, Induced employment is estimated by multiplying the total o f
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all direct and indirect employment. In this way, PAX-related employment is linked to GTRS 

and NTRS, off-site Airline Offices, and Induced employment. The increase o f one category 

would lead to changes in another.

Table 8-1 Assumptions o f Growth Factor in Heathrow Employment Assessments

Employment Traffic Assumption Productivity Growth in Proportion to
Category PAX ATM Cargo Assumption other category

D irect O n-airport

Passenger related X X
ATM related X X
Cargo related X X
Traffic related support 
(GTRS)
Non-Traffic related support 
(NTRS)

weighted average

weighted average 
p iu s  extra growth

PAX, ATM  & Cargo 
related em ploym ent 
PAX, ATM, Cargo & 
G TR S em ploym ent

D irect o ff-airport

Hotels X X X
Freight Services X X
In-flight Catering X X
Airlines* X On-airport Em ploym ent
Car parking** X X
ind irect relates to Direct off-site 

Employment***
induced relates to Direct & 

Indirect Em ploym ent 
with Incom e Multiplier 
Effect

Source: BAA/1201, BAA/45, LAH/2010 and LAH/2013A
N.B. * Airlines: LAHT5 assumes that airline office employment will grow in line with passenger throughput.

** S>AjA does not cover off-airport car parking in their forecast, whilst LAHT5 assumes that it will grow in 
proportion to passenger throughput and offset by productivity gain.
*** BAA estimates expenditure of Off-site firms which are solely dependent or linked to Heathrow in relation to 
Direct off-site employment, whilst it collects purchasing information of on-site through surveys of on-airport 
firms.

8.2 Air Traffic Growth Assumptions

As a consequence of the linkages amongst employment categories, future air traffic 

assumptions are the fundamental and influential factor in Heathrow Employment Assessments, 

and one of the major factor leading to the divergence between BAA and LAHT5 estimates.

As illustrated in Table 8-2, BAA is more conservative than LAHT5 in the future air traffic 

growth in Heathrow Airport. In general, their differences are more intense in With T5 forecast 

than No T5 forecast, and in Cargo and Passenger throughput than ATMs. Their largest 

difference of all are the Cargo volume in 2016 that Heathrow would tackle if  T5 is built. BAA 

projects total volume as 1.8 million tonnes, whilst LAHT5 expects one million tonnes more. 

Also, BAA projects future passenger throughput at 80 mppa, 30 mppa less than LAHT5’s 

estimation. Consequently, a larger differences are resulted in those the employment categories
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connected to these two traffic, such as Passenger-related and Cargo-related on-airport 

employment, as well as Freight Service off-site employment.

Table 8-2 Comparison of Air Traffic Assumptions and Growth Rate per annum

Air Traffle Assumption 
(2016)

BAA Growth Rate 
p.a.*

LAHT5 Growth Rate 
p.a.*

Difference of 
Growth Rate

With T5

PAX (mppa) 80 2.72% 100 3.71% 0.99%

ATM (000s) 458 0.85% 500 1.31% 0.46%

Cargo (000s tonnes) 1,800 4.07% 2,800 5.94% 1.87%

No 75

PAX (mppa) 50 0.73% 60 1.61% 0.88%

ATM (000s) 425 0.54% 480 1.15% 0.61%

Cargo (000s tonnes) 1,600 3.56% 1,900 4.31% 0.75%
Source: data derived from Employment Joint Data Group Position Statement PS 1.4 Table 1 
* Growth rate p.a. is derived from traffic growth deflated over forecast period.

8.3 Productivity Growth Assumptions

The other significant assumptions in employment growth are the future productivity gain in 

airport-related industries. They, in effect, offset future employment growth driven by air 

traffic and reduce net employment growth.

The productivity growth assumptions are summarised in Table 8-3. In general, BAA assumes 

higher productivity gain with rapid traffic growth in With T5 forecast. Productivity gain in 

ATM and Cargo-related are thought to be rather insensitive to traffic level. And the 

productivity gain in off-airport employment are related to general conditions in their sector.
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Table 6-3 Summary o f Productivity Assumptions

C a t e g o r y

W it h T S  

B A A  L A H T 5

N o  T 5

B A A  L A H T 5

Direct On-airport

P a s s e n g e r  r e la te d

A TM  r e la te d

C a r g o  r e la te d

T raffic  s u p p o r t  
(G T R S )

N on -T ra ffic  s u p p o r t

2 .0 0 %  1 .8 0 %

1 .2 5 %  1 .1 3 %

2 .2 5 %  2 .0 3 %

w e ig h t  a v e r a g e  o f  w e ig h t  a v e r a g e  o f  
th r e e  tra fficrre la ted  th r e e  tra ffic -re la ted  
e m p lo y m e n t  e m p lo y m e n t

w e ig h t  a v e r a g e  o f  s a m e  a s  B A A  b ut 
th e  fou r traffic  r e la te d  e x c lu d e  2 n d  tr a n c h e  
e m p lo y m e n t  p lu s  p rod uctiv ity  g a in  
1 .5 %

1 .5 0 %  1 .3 5 %

1 .2 5 %  1 .1 3 %

2 .2 5 %  2 .0 3 %

w e ig h t  a v e r a g e  o f  w e ig h t  a v e r a g e  o f  th r e e  
th r e e  tra ff ic -re la ted  tra ff ic -re la ted  e m p lo y m e n t  
e m p lo y m e n t

w e ig h t  a v e r a g e  o f  s a m e  a s  B A A  b u t e x c lu d e  
th e  fo u r  tra ffic  2 n d  tr a n c h e  p rod u ctiv ity  
r e la te d  e m p lo y m e n t  g a in  
p lu s  1 .2 5 %

Direct off-airport

H o te ls

F re ig h t S e r v ic e s  

In-flight C a ter in g  

A irlin es

C a r  p ark in g

from  0 .4 8  s ta f f /r o o m  S a m e  a s  B A A  
in 1 9 9 4  to  0 .4 5  
s ta ff /r o o m  in 2 0 1 6

2 .2 5 %  2 .0 3 %

1 .8 3 %  1 .8 3 %

w e ig h t  a v e r a g e  o f  1 .3 5 %
on -a irp ort
e m p lo y m e n t

n o t  in c lu d ed  a ffirm a tiv e , n o t  
s p e c if ie d

s a m e  a s  W ith  T 5 ' s c e n a r io

s a m e  a s  W ith  T5" s c e n a r io  

s a m e  a s  W ith  T 5' s c e n a r io  

s a m e  a s  W ith  T 5' s c e n a r io

s a m e  a s  W ith  T5* s c e n a r io

Indirect a v e r a g e  1 .8 9 % , v a r y  s a m e  a s  B A A
a m o n g  e c o n o m ic
s e c t o r

s a m e  a s  W ith  T 5' s c e n a r io

Induced N /A  N /A N /A  N /A

LAHT5 alleges that BAA overestimates the growth o f productivity and discounts 10% off 

BAA’s assumptions in most categories. However the lack of hard information on airport- 

related productivity provides little support in its own assumptions.

There are several occasions which BAA and LAHT5 agree on the productivity growth rate 

estimated by third parties, such as PKF in Hotel employment and Cambridge Econometrics in 

Indirect employment.

Another LAHTS’s disagreement over BAA’s productivity assumptions lies in NTRS 

employment. BAA’s assumption o f its volume in proportion to 35% of the grand sum o f other 

four traffic-related categories implies that NTRS would share a weighted average o f the 

latter’s productivity gain, which is termed ‘first tranche o f productivity gain’. What is 

controversial is the ‘second tranche of productivity gain’ which is added on top o f the 

weighted average; that is, an additional productivity growth at 1.5% (with T5) and 1.25% 

(without T5). It implies Non-transport staff will improve their productivity level at a faster rate 

than the Transport-related staff. BAA has failed to give any evidence or statistics to 

substantiate the additional productivity gain, which is strongly criticised by LAHT5.
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8.4 Net Growth Effects

As a result o f  the assum ptions in future air traffic growth, LAHT5 envisages a substantial 

grow th rate while BAA predicts a m ild increase in With T5 forecast; and LAHT5 predicts 

m ild growth rate but BAA expects loss o f  jobs in m ost categories in No T5 forecast (see 

Figure 8-1).

Figure 8-1 Annual Growth Rate per Employment Category
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Source derived from BAA/45 Erratum 2 and LAH/2013A

It should be noted that such pattern is the consequences o f  the counter-acting forces o f  air 

traffic and productivity growth assumptions. Tlierefore these N et Growth Rate may conceal 

the even greater differences em bedded in air traffic and productivity gain assum ptions, as 

illustrated in the PA X /A TM /Caigo-related em ploym ent in Figure 8-2.

8.5 D ependency Assum ptions on Direct O ff-airport Em ploym ent

A nother assum ption w idely applied by BAA and bitterly argued by LAHT5 is the Dependency 

Rate o f  Direct O ff-airport Em ploym ent. Conceptually it refers to those off-site jo b s  which are 

supported and dependent on the operation o f  Heathrow. For instance, in hotel em ploym ent, 

BAA aigues only 40%  o f  all hotel em ployees in Core Study A rea are depended on Heathrow, 

and the dependency rate drops to 10% in outer Study Area. M ostly because o f  their 

disagreem ent in setting dependency rate, the discrepancy betw een BAA and LAHT5 estim ates 

are the m ost profound in O ff-airport category, am ounting up to 57%  in base year and 156%  in 

W ith T5 Forecast in 2016.

To m easure the im pact o f  airport expansion, ideally, only additional jo b s  generated and 

supported by the related facilities should be included in the im pact study. However, the 

assessm ent m ethod in use seems unsatisfactory to recognise such difference. First o f  all, it 

relates to the technical difficulties in differentiating non-dependent jo b s and dependency jobs.
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For instance, a team o f  tele-sales s taff in airline office near Heathrow may handle orders for 

Heathrow as well as other UK airports. It is also true for s ta ff serving in headquarter, tr aining 

and adm inistration functions. I f  the judgem ent is left to the com panies them selves to assess, 

such as B A A ’s airline and freight com pany survey, the findings would very much be depended 

on the understanding o f  the interviewee, which LAHT5 argues in both cases are easily m isled 

and not very reliable.

Figure 8-2 Net Growth Rate in Directly Traffic-related Employment

VWth T5 Forecast
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It relates to another issue in the locational effects o f  H eathrow airports. Even only a portion o f  

its business com es from  Heathrow, a finn  m ay choose to m ove to the Study Area because o f  

the presence o f  the aiiport and other conglom eration benefits it m ay gain. In this sense, all its 

sta ff are “added” to the area because o f  Heathrow.
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Another argument is the displacement effect by Heathrow. Those businesses being attracted by 

Heathrow might be located in elsewhere outside the Study Area. Therefore the economy o f the 

airport area grows at the expense of other areas. More Importantly, no additional jobs are 

created overall at the macro scale.

To take a balanced view, LAHT5 contests that all employees should be attributed to the 

“Impact” of Heathrow Airport providing that over 50% of the business in their companies are 

Heathrow-related.

To add complexities to this issue, it also cast doubts over the growth factor o f off-airport 

employment. Since the forecasting approach in these employment are based on assumptions 

that they will change, directly or indirectly, to levels o f air trafQc. If a portion o f these jobs are 

not airport-dependent, it is improbable that it would grow accordingly to air traffic growth. 

Therefore a separate demand assumptions in each category would be necessary in the forecast.

8.6 Significance of Individual Elements in  Overall Differences betw een BAA and 
LAHT5

Following the analysis of individual elements above, the significance of each element are 

evaluated according to its contribution to the overall differences between BAA and LAHT5 

estimates. Table 8-4 sets out the impact of individual elements o f direct on and off airport 

employment in total estimates by applying LAHT5 assumptions to BAA forecasts which form 

the base.^^ The results are presented in percentage terms in Table 8-5.

^  Only breakdown figures on BAA base are referred here as its differences with LAHTS-base figures are only 
marginal (See Appendix).
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Table 8-4 Incremental Differences by Applying Different LAHT5 Assumptions to 
Different Elements of the BAA Methodology

Employment (000s) Estimation Total Absolute Differences

Base
Year

With T5 
Forecast

No T5 
-orecast

Base
Year

With 15  
Forecast

No T5 
Forecast

BAA Method. LAHT5 PAX, 
l_AHT5 atms

- 102.1 81.5 - 12.3 8.5

BAA Method, LAHT5 cargo - 102.7 76.8 - 12.9 3.8

BAA Method, LAHT5 
productivity

- 93.5 75.7 - 3.7 2.7

BAA Method, LAHT5 NTRS 
assumption

- 96.0 77.3 - 6.2 4.3

Hotels - BAA method with 
LAHT5 estimates

- 91.4 73.9 - 1.6 0.9

Additional Effect of LAHT5 
Impact method*

84.1 91.2 74.0 0.8 1.4 1.0

BAA LHR related Freight 
Employment

85.7 93.6 76.3 2.4 3.8 3.3

Additional Effect of LAHT5 
Impact method*

85.0 92.3 75.2 1.7 2.5 2.2

BAA method In-flight Catering 83.7 90.3 73.3 0.4 0.5 0.3
BAA method with LAHT5 airline 
office estimates

84.3 90.7 73.7 1.0 0.9 0.7

BAA method plus LAHT5 LHR 
off airport car parking estimates

83.6 90.3 73.5 0.3 0.5 0.5

^ ^ iff l^ îê e th Q d b rb g l^ j differences

All BAA forecasts from 1991 
Base

- 91.4 74.5 - 1.6 1.5

Airline methodology - 90.0 - - 0.2 -
Indirect adjustment 83.9 91.4 73.5 0.6 0.6 0.5
Sum of Individual elements 90.5 138.5 103.2 7.2 48.7 30.2
LAHT5 combined 90.7 149.5 107.8 7.4 59.7 34.8
Combining effect** 0.2 11.0 4.6 0.2 11.0 4.6

Source; T5 Inquiry Employment Joint Data Group, Position Statement PS/1.4, Table 2 and 2A (LAHT5 calculations)
N.B.
Estimated Total - Base Year: it sets out the estimated employment at 1991 and the value arising from the 

application of alternative assumptions, where appropriate to the BAA base of 83.3K employees.
Estimated Total - With T5/No T5: it presents BAA's employment forecasts for 2016 as a result of applying the 

alternative assumptions ofLAHTS to the appropriate element of employment.
Absolute Differences - it sets out the incremental value of applying the relevant LAHT5 assumptions to the 

appropriate employment element in BAA base year estimation/2016 forecasts. The incremental value is 
obtained by subtracting the BAA base estimate from the total employment level arising from the application of 
the alternative assumption.

* Additional Effect of LAHT5 Impact method refers to the inclusion of employees of firms where the proportion of 
business related to Heathrow is assessed to be equal to or greater than 50%. It is compared to the 
dependency assumptions adopted by BAA which includes only employment directly related to the operation of 
the Airport.

** Combining effect refers to enhancement effect in some elements arising from undertaking the calculation of all the 
elements at the same time.
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Unsurprisingly, it has been found that the disparate views in “dependency” and “impact” 

assumptions in off-airport employment are the most significant factor in dividing the two 

studies in base year estimates. It accounts for a total of 48.6% of differences on BAA base 

year estimates in categories of hotel, freight and airline offices. The element of surveying 

method in freight employment contributes to 33.3% of overall differences.

Table 8-5 Breakdown of Differences on BAA base as percentage contribution of the 
sum to the individual elements

The percentage contribution of the LAHT5 approach to the 
overall difference between BAA and LAHT5 forecasts

BAA Estimates/Forecasts Base Year With T5 Forecast No T5 Forecast

BAA Method, LAHT5 PAX, LAHT5 atms 25.3% 28.1%
BAA Method, LAHT5 cargo 

BAA Method, LAriTS proauctivuy

26.5%

7.6%

12.6%

8.9%
BAA Method, LAHT5 NTRS assumption

Hotels - BAA method with LAHT5 
estimates

12.7%

3.3%

14.2%

3.0%

Additional Effect of LAHT5 Impact method* 11.1% 2.9% 3.3%

BAA LHR related Freight Employment 33.3% 7.8% 10.9%

Additional Effect of LAHT5 Impact method* 23.6% 5.1% 7.3%

BAA method In-flight Catering 5.6% 1.0% 1.0%

BAA method with LAHT5 airline office 
estimates

13.9% 1.8% 2.3%

BAA method plus LAHT5 LHR off airport 
car parking estimates

All BAA forecasts from 1991 Base

4.2% 1.0%

3.3%

1.7%

5.0%

Airline methodology - 0.4% -

Indirect adjustment 8.3% 1.2% 1.7%
Sum of Individual elements 97.2% 77.4% 84.8%

LAHT5 combined 100.0% 100.0% 100.0%

Combining effect** 2.8% 22.6% 15.2%
Source; T5 Employment Joint Data Group, PS/1.4, Table 3 
For table notes please refer to Table 8-4.

Meanwhile, in the 2016 forecasts, the effect of air traffic and productivity elements are more 

prevalent; the passenger and ATMs assumptions contribute 25.3% with T5 and 28.1% without 

T5, whilst cargo assumptions give rise to 26.5% with T5 and 12.6% without T5, reflecting the 

magnitude of differences between the two scenarios.

Meanwhile, the 10% discount in productivity growth in most employment categories by 

LAHT5 confer 7.6%-8.9% differences in forecast figures. In comparison, the ‘second tranche 

of productivity’ in NTRS employment have more significant impact (12.7%-14.2% of total
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differences) than it would seem. The additional 1.25%-1.5% productivity gain in a single 

category is accumulated over 25 years, and being mirrored in other categories (including 

airline offices, indirect and induced employment. As a result, it leads to a loss o f 4,300- 

6,200^ jobs which would have been generated. This example illustrates the sensitivity o f 

BAA’s methodology towards minor changes in growth assumptions in airport employment.

8.7 Conclusion

In this chapter, we have identified and established how the individual elements in BAA and 

LAHT5 studies have given rise to their divergent estimates in Heathrow Employment Impact.

It can be seen that beneath these assumptions underlies a structure o f inter-dependency 

between employment categories, which imply the whole assessment is fundamentally based on 

the direct on-airport employment category. Any changes in its base year estimates and growth 

rate will be mirrored and replicated in others.

In base year estimates, different empirical sources of data do affect the determination o f Direct 

Off-airport employment, but the “Dependency vs. Impact” argument have greater impact on 

the discounting of the overall impact in all off-airport categories.

More importantly, air traffic and productivity growth assumptions dominate, directly or 

indirectly, the employment growth rates in aU employment categories over forecast period. 

Their impact are accumulated over 25 years and mirrored in other categories which derive 

their growth pattern fi*om on-airport employment. By this process, any tiny alternation in these 

assumption inputs will lead to tremendous changes in the outcome at the other end o f the 

forecast model. In turn, these changes are enlarged by the multiplier used in indirect 

employment (by LAHT5) and induced employment.

One major criteria to evaluate the soundness o f forecasting methods is its ability to provide a 

reasonable description of what is likely to happen under certain circumstances. And it is vital 

that the model is able to yield approximately eorrect results despite the falsity o f certain o f the 

assumptions on which it is based. In the case o f BAA and LAHT5’s Heathrow Employment 

Assessments, however, it is found that their forecasting method are considerably sensitive to 

its inputs in air traffic and productivity gain assumptions.

It should note that the major assumptions of air traffic and productivity gains are determined 

by BAA and LAHT5 themselves in order to defend their positions at the Inquiry. If one

^  T5 Employment Joint Data Group, PS/1.4 Table 2 & 2A
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considers it in the context o f T5 Inquiry, one may see that these assumptions fit comfortably 

with their interests.

To support the necessity of T5 expansion in the local interest, BAA needs to prove that T5 

would bring considerable, but not excessive, growth in the future. To do that, it assumes a 

little more than stagnated air traffic growth in No T5 scenario (50 mppa) and a mild growth in 

With T5 scenario (80 mppa). This combined with a high productivity gain assumptions would 

lead to a employment forecasts which strongly support BAA’s argument for the development 

of T5: T5 will not exert excessive pressure in local labour market, but safeguard the existing 

airport job opportunities fi:om probable shrinkage.

As for LAHT5, their primary concern is that excessive impacts of T5 expansion in the local 

areas. Therefore the air traffic demand it envision is much higher than BAA’s (100 mppa) and 

their views on productivity gain is more conservative. In order to succeed in its opposition to 

further Heathrow expansion, LAHT5 needs to prove that Heathrow (and its related 

employment) will grow considerably even without T5. Therefore T5 is not necessary to 

protect any existing job, but to generate excessive development pressures in the local areas.

It is unlikely that by coincidence these assumptions comply with the interests o f the two 

parties at T5 Inquiry. Given the high sensitivity of employment forecasts to these assumptions, 

one would be sceptical in the reliability o f the Heathrow Employment Assessments.

In any case, the likelihood of BAA and LAHTS’s predictions coming true depends on 

discrepancy of their assumptions from future trends, particularly in air traffic and airport 

productivity. However, air transport is well-known for its volatility and unpredictability. In the 

coming chapter, we will look into recent trends and market forces that might affect air traffic 

and aiiport employment at Heathrow in the future.
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9. Air Traffic into the Next M il lennium
In this chapter we will analyse recent trends and market forces that would affect air traffic at 

Heathrow. They include the liberalisation o f European aviation market, emergence o f hub- 

and-spoke network, competition fi*om high speed rail service and technological advance, and 

their implications in air traffic and productivity growth in Heathrow Airport.

The main focus is to evaluate whether BAA and LAHT5 have made assumptions which are 

reasonably reflecting future trends, and to shed light on other factors that would affect airport- 

related emplo>Tnent as a whole.

9.1 Liberalisation of European Aviation Market

The process o f liberalisation o f air transport began with deregulation of US Domestic Market 

in 1978 and spread into Europe through both the renegotiation of bilateral air agreements and 

actions of the member states o f the then European Community. It has significant impact in 

both structural and operational environment of European air traffic industry, leading to a 

number of drastic changes, including privatisation o f airports and airlines, the emergence of 

new entrants, mergers and alliances amongst airlines, and the restructuring o f existing 

networks (Doganis, 1991 & 1992; Button, Haynes and Stough, 1998, Meersman and van de 

Voorde, 1996; Caves, c.1996; Berechman and de Wit, 1996)

Before deregulation, air transport was regarded as function of public sector and therefore was 

to be regulated in the national interest. Scheduled passenger carriers, in particular, were subject 

to strict controls. International routes had to be negotiated bilaterally between national 

governments which would designated their own airlines and airports for the route and agreed 

on air fares, frequency and capacity. Most airports as well as the national carriers (‘flag- 

carriers’) were state-owned or heavily subsidised. The result was far-reaching protectionism, 

leading to virtual non-existence o f competition.

9.1.1 EU Air Traffic Policy

The liberalisation of European air transport began to take shape from 1987. From the early 

1980s, the U.S. aviation regime tried to renegotiate a more liberal bilateral agreements over 

transatlantic routes with other countries. It initiated a number of cautious moves in Europe. 

United Kingdom was the first to enter into new agreement with the Netherlands (1984) which 

started the trend to open up access to routes for any airline in either countries and relax 

controls over air fares and capacity.
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The renegotiation o f the bilateral system are carried among other European countries, loading 

increasing pressure of liberalisation of the whole European bilateral system. The strong link 

between air transport companies and national governments forced the then European 

Conunission into a cautious and phased approach. The reform came in 1988 when the EU 

initiated a phased move through a succession o f ‘Packages”, that leaves air transport largely 

free from economic regulation by the middle of 1997.

A first package o f measures aimed at liberalisation became operational in 1988. It was a first 

attempt to create more flexibility with regard to fares and to do away with the strict regulation 

on capacity-sharing.

A second set of measures, adopted in 1990, went one step further: capacity-sharing was 

further abandoned, access to the markets was facilitated, and cabotage was allowed on a 

limited scale.

Phase three, which was adopted in July 1991 and became operational from 1993, has gone a 

long way towards a complete liberalisation: a completely open market in which airline 

companies can compete freely. The aim is to generalise the ‘fifth freedom’̂  ̂ with a view to, 

among other things, the liberalisation of access to intra-Union flights. (Button et al, 1998; 

Meersman and van de Voorde, 1996)

The implications o f these three packages are enormous. Firstly, the measures removed 

significant barriers to entry by setting common rules governing safety and financial 

requirements for new airlines (Regulation 2407/92). EU airlines are able to fly between 

member states without restriction, and within member states (other than their own) subject to 

some controls on fares and capacity (Regulation No. 2408/92). They are also allowed o f frill 

cabotage with fares generally unregulated. In this sense, the regulatory framework leaves the 

aviation market of the EU as a whole similar to that o f US domestic market, in which any 

European airline is able to compete even in domestic routes on a fairly equal ground.

Next, national restrictions on ticket prices were removed with only safeguards if  air fares fell 

too low or rose too high. Airlines are capable to utilize price discrimination as a marketing 

strategy. A generation of low-fare carriers emerged, such as Brussels-based Virgin Express,

Fifth Freedom refers to the right of an airline from one country to carry revenue traffic between two countries 
outside of its own country of registry as long as the flight originates or terminates in its own country of registry. 
(This freedom caimot be used unless the other two countries also agree) (Button et al, 1998, p.31; Doganis, 1991, 
Appendix)
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Luton-based EasyJet, and Ireland’s Ryanair. This intensified the competition and the pressure 

to raise productivity amongst the existing airlines.

More importantly, foreign ownership among EU air carriers is permitted. It results in a 

considerable increase in cross-share holdings amongst airlines in an attempt to secure alliance 

and expand into new markets.

9.1.2 The Impact O f Liberalisation

The EU hberalisation attracted a huge amount o f academic interest, especially in comparison 

to the deregulation of US domestic market in the 1980s, which experienced downward 

pressure on tariff and yields, the emergence o f mega carriers and a large number o f new 

entrants and the development of the hub-and-spoke network. The intra-European market is 

moving rapidly towards the situation found within the United States. To a certain extent, the 

European aviation market is undergoing drastic adjustments similar to their US counterparts. 

The EU Commission found that the number o f routes flown within the EU geographical area 

rose from 490 to 520 between 1993 and 1995.^ There has been an upsurge m start-up carriers, 

and in the period 1993 - 1996, 80 airlines have been formed, o f which 20 have survived.

Nevertheless, evidence indicates that not all EU airlines are prepared to fully explore the 

opportunity of new routes. UK Civil Aviation Authority’s 1995 report^^ indicates that only 

two seventh freedom^* services have been opened after two years o f deregulation. There is 

some intense competition, but it is concentrated in a few small pockets. O f the 20 busiest 

routes in Europe with more than two competitors, 15 involve London. The proportion of 

monopoly-controlled routes has fallen, but only at a small rate.

It brings doubt in the question whether the EU aviation market will restructure itself in the way 

and magnitude similar to that taken place in the US after deregulation. The phasing o f the 

reforms in the EU are more gradual and incremental in nature in contrast to the abrupt uniform 

deregulation in US domestic market in late 1970s. And a lot o f factors pertaining to EU now 

are considerably divergent to those of the American precedent (see Table 9-1).

^  Button, Haynes and Stough (1998)
CAA The Single European Aviation Market: Progress So Far (Jane’s Airport Review, May 1997, p.8-10)
Seven Freedom: The right of an airline to operate stand-alone services entirely outside the territory of its home 

states, and to carry traffic between two foreign states (Button et al 1998, p.31).
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Table 9~1 Transatlantic Comparison o f A ir Traffic Markets

United States Europe
Market mainly domestic Market mainly international

Sector length longer Sector lengths shorter

Little competition from other m odes Increasing competition from high speed rail 
links on shorter mainland sectors

Largely airline dominated Airports play larger role in air transport 
system s

No restrictions from Bilateral agreements Many bilateral agreements between individual 
nations

Hubs dominated by single mega carriers EU will not tolerate abuse of competition by 
dominant carriers at hubs

Source: Airport Forum, January 1996 p. 13

In the US the laws were suddenly removed in a uniform manner and the private aviation 

industry are highly adaptive to adjust to the high regulatory framework. In contrast, the 

European market is predominantly international whilst the aviation industry has heavy pubhc 

participation. This essentially slows the changes. In addition, the geographical size o f Europe 

also limits the possible efficiency gains arising from development o f hub-and-spoke network 

in intra-Europe routes. The majority of routes in EU have a fhght time within two hours, 

which offer less scope for hubbing since time spent on changing planes takes up a relatively 

large part o f the overall journey time.

Nevertheless, the European airlines are not slow to appreciate the experience and strategies 

that US airlines have adopted to survive the increasingly competitive market environment. US 

experience showed that large size of network and market is cmcial for success, not necessarily 

because o f economies of scale^^, but the marketing benefits o f scope, which have been 

pinpointed by a lATA working party^® as:

0

0

0

0

attractions o f  large and widespread network 

ability to dominate operations at a hub(s)

control o f  distribution especially through CRS (computer reservation system) 

ability to exercise price leadership

value o f  network size in ‘loyalty’marketing schemes, e.g. ‘Frequent Flyer’ 

range o f  markets allow cross-subsidizing o f  competitive pricing on particular routes 

marketing power o f  large-scale advertising

Studies found scale of operations has insignificant role in determining average cost, in this sense, large airlines 
have no cost advantages over small airlines (Burton and Hanlon, 1994)

Doganis (1991)
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Being one of the largest European carriers, British Airways pursued three strategies to widen 

its network-and market base. Firstly, it bought the smaller scheduled and feeder airlines in UK 

tcT gain wider control of their domestic marketplace and to preclude future competitors 

emerging. The acquisition of British Caledonian in 1987 turned BA into the largest European 

airlines and give it access to a quarter of the runway slots at Gatwick Airport.

Secondly, BA improve its international scope by setting up a worldwide alliance in forms of 

cfbss-^sharing holding, code-sharing. Computer Reserve System, airport facihties and aircraft 

maintenance sharing and Frequent Flyer programmes. In 1998, it estabhshes a tie-up with 

American Airlines (AA), with whom it recently forms Oneworld Alliance together with Japan 

Airlines (JAL), Canadian, Cathay Pacific, Qantas, and several other carriers against the market 

influence o f the other alliance groups, including the United/Lufthansa’s Star Alliance, 

KLM/Northwest, Delta/Swissair.^*

Thirdly, it tightened its bonding with its alliance through exchange of shares. In 1990, the 

airline bought a 20% shareholding in Sabena World Airlines which plan to develop a wide 

European network based on its Brussels hub. Today BA has an extensive alliance and 

shareholding web amongst other European and global airlines. It also has a dominant position 

at UK’s major international gateway — Heathrow and Gatwick airports.

In this regards, hberalisation of aviation market evidences the linkages between airhnes being 

fastened in a variety o f forms, such as code-sharing. Frequent Flyer Program, CRS, facihties- 

sharing, alhance and shareholding. So far the magnitude and nature o f these changes in airport 

employment is not completely clear , however, such massive integrating process in airline 

industry in global scale would undoubtedly affect aspects in human resource deployment. It 

can be envisaged that intense competition in marketing amongst alhances would raise the 

standard o f customer service and create jobs in this aspect. For instance, BA would need 

additional personnel to staff lounge facihties at Heathrow and other base airports to serve 

passengers flying with its aUy-carriers.

9.2 Restructuring of European Air Traffic Network

Another feature of U.S. airline behaviour under deregulation with direct implications for EU is 

the development o f hub-and-spoke network, which enables enormous number o f indirect 

linkages amongst the nodes. In other words, hubbing greatly allow the service to a wide range 

of markets with a limited number o f flights. To maximise fhght connections, the airline need
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to reschedule its flights in several waves^^ a day to facilitate the interchange and to m inim ize 

the transfer tim e betw een flights.

Figure 9-3 offers a  very sim ple exam ple o f  hub-and-spoke operations in international m arkets. 

Services feed traffic into a  hub in country A, where traffic destined for country B is 

consolidated and m oved, usually by a larger aircraft. On arrival, passengers not destined for 

locations im m ediately near the gateway airport are com bined with dom estic traffic or traffic  to 

other foreign destinations on other flights to their final destinations.

Figure 9-3 Pattern of Intercontinentai hub-and-spoke operations

Source: Based on Button e t  al, 1998, Figure 2.2

Hubbing has substantial benefits to the airline; firstly several thin traffic flow s betw een 

individual city-pairs, such as c  and d, can be assem bled into a dense flow  along a spoke to a 

hub, w hich enable higher load factor and usage o f  larger, m ore efficient aircraft. The 

econom ies o f  traffic density reduce the airline unit cost, and support m ore frequently services. 

Secondly, hub-and-spoke netw ork extensively increases the possible linkages betw een 

destinations, w hich can be an effective m arketing tool to prom ote passenger loyalty w ith the 

provision o f ‘seam less services’.

W hilst the US airlines have appreciated the operational and m arketing benefits o f  hubs and 

have begun to develop overseas hubs in Europe and Tokyo, m ost European airlines are ju st 

beginning to explore the opportunities. As a consequence o f  international boundaries and the 

restrictions they im posed on traffic rights, natural hub-and-spoke netw orks have existed for

See The Economist, 5* April, 1997, pp.86-87; Airline Business, June 1998, pp.42-45; OneWorld website; 
http://www.oneworldalliance.com/

The waves are the prime feature o f  hubbing. Flights from different airports o f  a network (the spokes) arrives at the 
hub airport at approximately the same time. With the aircraft on the ground simultaneously, passengers and baggage 
are interchanged between aircraft in a short turnaround period, before the aircraft depart in quick succession along 
the spokes o f  the network. There may be several waves a day. For instance KLM operates three waves, each 3 -4 
hours, at its Schiphol hub. (Airport Forum, Jan. 1996)

http://www.oneworldalliance.com/
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many years in Europe. Nevertheless, the extent to which European airlines are taking 

advantage of these to carrying connecting traffic differs greatly. KLM at Amsterdam, Sabena 

at Brussels and Lufthansa at Frankfurt have reasonably well coordinated schedules. BA has 

little more than a random pattern o f movements through the day, though it has intention to 

improve the flight connection at Heathrow and Gatwick. (Dennis, 1996; various issues of 

Airline Business)

9.2.1 Competition For Connecting Traffic Between Huh Airports In Europe

There has been rapid increase o f transfer traffic in major European airports, evidencing its 

increasing significance with the evolution of hub network of EU airlines. Figure 9-4 plots the 

change in transfer traffic share o f total traffic, relative to base year 1991 (for Frankfurt, the 

base year is 1992). At Amsterdam Schiphol, growth was particularly strong in 1993, following 

KLM’s radical reorganisation o f its schedules and wave system. Heathrow has also recognised 

the significance o f transit traffic, which has a sharp upturn followed the opening o f the Flight 

Connections Centre in 1994.

The trend o f increasing transit passengers has significant implications for European airports. 

For airport operators, connecting traffic offers a real opportunity to grow beyond the traffic 

potential o f their own local catchment area. In turns this supports a much wider range of 

services than would otherwise be possible with accompanymg economic benefits (Andrew and 

Bailey, 1996; Small, 1995).

However the market of transit traffic is extremely competitive. Unlike direct flight which 

typically has only one or two carriers flying on the route, passengers has a wide range of 

choice over connecting flights and hub airports. The transfer passenger flying from London to 

Hong Kong may choose connection at Frankfurt (Lufthansa), Amsterdam (KLM), Dubai 

(Emirates), or Singapore (Singapore Airline). Even when direct flights exist, indirect routings 

can often still provide a worthwhile alternative in terms o f fares or schedules.

Such competitive nature o f transit market has significant implication in airport business. If  an 

airport succeeds in the competition and develop into major hub, it will be guaranteed 

substantial future air traffic growth by a thick slice o f the rapidly growing transit traffic. If  it 

fails, not only it may not sustain further growth, but it may also lose its existing traffic to other 

airports which prove themselves more attractive to be the major hubs. In this sense, the 

competition for transit traffic has strategic importance in the future development of the major 

European airports.
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Figure 9-4 Changes of Transfer Passenger in Major European Airports
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Source: Jane’s Airport Review, October 1996 p. 13

Amongst all m ajor EU hub airports, the one closest to the American model is Am sterdam  

Schiphol A iiport. The airport authority sees it as vital to the Dutch econom y to becom e a 

‘m ainport’ (one o f  Europe’s leading hubs) in the 2U ' century. W ith abundant spaie capacity, 

its m ajor airline KLM opens three waves o f  flights a day and is able to provide services to 

more than 300 destinations in the world through code-sharing with its ally Northwest. In 1996, 

m ore than 40%  o f  total passengers at Schiphol are on connecting traffic. N onetheless, the 

public concerns over noise and environm ental im pact in Schiphol expansion^^ have overcast 

its prospect to becom e ‘m ainport’.

Swissair have been adept at m axim ising the potential o f  their sm aller scale operations in 

Am sterdam  and Zurich ,while Sabena has been quietly building a useful intia-European hub in 

Brussels. Regional airports aie also visioning them selves as an alternative hub for the overspill 

o f  congested national airports. For instance, M anchester International has opened a $11.2 

million transfer facility, dubbed a Superhub and got nine airlines to coordinate traffic flows.

Jane's Airport Review, Oct. 1996
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Figure 9-5 Major European Airports -1997  Throughput and Major Airlines

LONDON AMSTERDAM
Heathrow 57.8 m passengers 
Gatwick 27m passengers

Schiphol 30.6m passengers 
Base: KLM

Base: British Airways

STOCKHOLM 
Arlanda 14.9m passengers 
Base: SAS

COPENHAGEN 
11.9m* passengers 
Base: SAS

FRANKFURT 
40.3m passengers 
Base: Lufthansa

ZURICH 
18.3m passengers 
Base: Swissair

ROME
25m passengers 
Base: Alitalia

( 7

1
BRUSSELS 
16m passengers 
Base: Sabena

(

I PARIS
CDG 35.3m passengers
Orly 25.1m passengers

j Base: Air France

MADRID 
23.6m passengers 
Base: Iberia

Source: Map from Andrew and Bailey, 1994 Figure 2.3
* Passenger figures updated from Airline Business (Dec. 1998) p.54 except Copenhagen which is a 1991/92 data.
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9.2.2 Development of Heathrow Airport as Major European Hub

W ith the increasing im portance o f  transit traffic, the future air traffic growth at H eathrow  will 

depend on its capability to com pete and develop into the m ajor European hub. B eing the 

largest European airport w ith unrivalled range o f  intercontinental services, H eathrow  w ould 

have advantage in the ‘hub-race’. Studies^'^ reveal that Heathrow  has a solid leadership in 

existing connection services, especially in routes to N orth A m erica (40% ), M iddle East (39% ) 

and Asia (38% ) (see Table 9-2).

Table 9-2 Intercontinental service from all European countries, 1995

! ^0 EU Rest of N. Latin Africa Middle Asia Total
Europe America America East

via
Amsterdam 9 9 10 14 10 10 10 10
Athens 2 2 1 — 3 3 1 1
Barcelona 3 1 - — 2 - - —
Brussels 6 5 2 2 9 1 - 3
Copenhagen 7 12 2 - - 2 4 2
Düsseldorf 3 2 1 2 1 — - 1
Frankfurt 9 13 18 17 15 14 22 17
Lisbon 1 - 2 1 - - -

j London Gatwick 3 1 6 3 2 2 - 3
1 London Heathrow 20 18 40 13 22 39 38 35
1 Madrid 6 2 2 18 3 1 — 3
j  Manchester 2 1 1 - - - -
I Milan LIN 3 1 - ~ - - - -
1 Munich 4 4 1 1 2 1 1 1
j  Paris CDG 12 12 11 23 17 13 14 14
1 Rome 4 4 2 3 10 7 3 4
j Vienna 2 5 - — 1 3 1 1
1 Zurich 4 9 3 2 4 4 5 4
I Notes: figures in column percentages; -  less than 0.5% 
i  Source: Dennis, 1996, Table 1

The strong intercontinental services o f  Heathrow  is closely related to its N W  Europe location, 

which is situated well in relation to the oceanic routes to N orth Atlantic as well as from  Far 

East and Latin America. N evertheless, a few  airports m ay post a serious challenge. 

A m sterdam , Frankfurt, Paris, and even M anchester will com pete w ith it for long-haul flights 

since the extended average travel distance will be insignificant.

As for the short- and m edium -haul m arkets w ithin Europe, H eathrow  suffers from  its 

peripheral location. Paris and other hub airports in Central Europe will add little travel

Dennis (1996)
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distance in intra-European routes, where Sabena at Brussels has aggressively expanded in this 

market. For Africa, the Mediterranean and Eastern Europe where more rapid growth is 

expected, a hub at Zurich or Southern Europe will be advantageous.

It is clear that the natural market for Heathrow is in European-Intercontinental routes; 

however, the competition from Frankfurt and Amsterdam over these routes is fierce. Since the 

geographical location is fairly neutral between Heathrow and its NW Europe rivals, the 

determining factor will he on their capabüity to provide the most ‘seamless journey’ with 

good schedule co-ordination and minimal transfer time.

Unfortunately, Heathrow is performing poorly in both aspects. With the multi-terminal layout, 

it takes 70-90 minutes minimum connect time (MCT) when a change of terminais is required, 

whereas at single terminal location such as Amsterdam and Frankfurt, this can be 

accomphshed in 40-50 minutes. Similarly, Heathrow has a almost uniform distribution o f 

flights with the connectivity ratios^^ of British Airways near random at 1.0. Passengers may 

have to wait many hours for a connection fhght with the same airline. It is in great contrast 

with those airports operating according to wave principle, such as Amsterdam (KLM) and 

Bmssels (Sabena), which both scores a high connectivity rate at 1.8, and Frankfurt (Lufthansa) 

lags shghtly behind at 1.6 (Dennis, 1996).

The greatest obstacles of BA to operate in wave pattern at Heathrow is the lack of spare 

runway/passenger terminal capacity. Grandfather rights to take-off and landing slots have been 

valued as premium by airhnes which ‘own’ them. Few additional slots are made available to 

new entrants. The slot shortage, together with high landing charges, force low-fare airhnes, 

such as EasyJet, Go and Ryanair, move to Stansted and Luton airports. Short-haul feeder and 

other less profitable routes o f large carriers are also squeezed out to other London airports. 

With such degree o f congestion, even its dominant airline BA found it difficult to massively 

reorganise its fhght schedule.

As it has seen, the geographical location and the extensive intercontinental network give 

Heathrow a strong hold to consohdate its position as a prime Europe gateway hub. Its 

potential has been confirmed by two separate simulation analysis o f major European hubs 

(Dennis, 1996; Berechman and Wit, 1996). Yet the abihty of Heathrow to actuahse its 

potential is dependent on its abihty to follow the global trend of airport expansion (see Table

Connectivity ratios measures the extent to which flights are concentrated into waves and passengers can easily find 
an immediate connection flight. A connectivity ratio of 1 indicates the scheduling is no better than random, whereas 
2 creates twice as many linkages (Dennis, 1996).
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9-3). Considerable surplus capacities in runway as well as terminal are required to allow its 

occupant-airlines to, on one hand, massively reorganise its flight schedule into several wave 

complexes and, on the other hand, concentrate their short- and long-haul operations under the 

same roof to minimise the transit time.

Table 9-3 Europe - Current and projected airport capacities

Airport Current capacity Projected capacity* Complet Remarks

PAX cargo ATM PAX cargo ATM ion

million 000
tonnes

000 million 000
tonnes

000 date

' #3#
London Gatwick 28.0 272 21 38.0 243 2005/6 Expansion plans not 

finalised

London Heathrow - - - 65.0 - - 2005/6 New Terminal 5 subject 
to approval

London Stansted 8.0 200 120 15.0 - 185 2007/8 Planning permission 
granted

London Luton 3.5 30 — 10.0 15 — 2001-7 New terminal 
completed 1999

Manchester 23.0 - 350 30.0 - 500 2005 Terminal 2 and 2nd 
runway in progressmm

Amsterdam Schiphol 34.0 1,500 380 44.0 3,300 460 2003

Brussels Zaventum 21.0 1,000 385 27.0 1,100 450 2005 Central terminal and 
new concourse.

Munich FJ Strauss 18.2 270 555 30.0 1,000 - 2010

Paris CDG 40.0 1,200 400 55.0 2,000 450 2008

Paris Orly 30.0 400 250 30.0 400 250

Rome Fiumcino 27.0 260 430 44.0 1,000 430 Terminal 2F & third 
runway by 1999

Zurich Kloten 19.5 500 290 34.0 750 380 2010 New terminal for 
completion 2005. Third 
runway completed 
2002.

Source: derived from Airline Business, Dec. 1998 pp.47 
Note: * Projected Capacity is subject to new investment

In this view, the development of T5 may provide the long-awaited expansion at Heathrow. It 

will allow BA to relocate all its operations in a single terminal to reduce transfer time, and to 

provide facilities to accommodate the increasing transit passengers. Undoubtedly it would 

enhance the competitiveness of Heathrow Airport in this ‘hub-race’.

Nevertheless, T5 is no more than a passenger terminal. Another capacity constraint is the 

availability of take-off and landing slots, particularly in peak time. Historically, runway 

capacity has grown constantly with improvements in air traffic control systems and runway 

geometry. Further growth up to 85 mppâ *̂  in 2016 is predicted by BAA at T5 Inquiry.

BAA/31 Table 8.1
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Yet BAA’s estimate is based on assumptions o f higher passenger load factor^^ with larger 

aircraft size. However recent review of Boeing are not entirely positive with growing aircraft 

size, which will be discussed in later session 9.3. The promise of BAA in ‘No third runway’ 

and ‘No increase in the existing night quota’̂ * fiirther cast shadow on the likelihood o f rapid 

increase of runway slots in near future.

In a short run, mergers of airlines, such as BA tie-up with American Airline, may consolidate 

resources and release certain slots. And if  BA continues to split its operations and distribute its 

routes for different markets amongst other London airports, which is already taking place at 

Gatwick and Birmingham,^^ it may be able to have its core routes better coordinated. And 

reduction o f cargo atms may fi’ee slots for passenger air traffic.

To compete with European hub-airports, it is vital for Heathrow to provide sufficient capacity, 

in both terminal and runway, for its home airlines to expand and to develop better hub 

operation. If it fails to do so, it would probably lose substantial share o f transit traffic to its 

European competitors. The net impact in its future traffic growth is uncertain, but in any case 

it would imply a declining growth rate at Heathrow in the future.

9.3 Technological Advance and Aircraft Size

As mentioned above, the increasing Aircraft Size and other technological advance in aviation 

m the past 50 years have tremendous influence over air transport, including airline cost and 

productivity, and airport capacity. The innovation o f jet-engine and wide-bodied aircraft, 

matched with equally rapid innovations in other areas o f aviation technology in the air and on 

the ground, have resulted in successive improvements in aircraft speed and size. It led to 

jumps in aircraft hourly productivity. Airlines switch to larger newer aircraft types which are 

able to carry a larger payload and to carry it faster as well. This, combined with other 

economies arising fi’om the greater size o f aircraft, resulted in ever-decreasing costs per 

capacity tonne-kilometre. They enable airlines to cut their costs o f production steadily since 

1950s in real terms, fluctuating mainly as a result of oil crisis and world inflation in the 1970s. 

By both the switch to larger aircraft and the fall in the real price of fuel, airline costs have

^  It refers to the average number of passengers likely to be carried on passenger-carried aircraft.
BAA Press Release “No Alternative To T5” dated 16* May, 1996, at BAA website.
For instance, BA has relocated its entire central and west African and the South and Central American operations 

to Gatwick Airport (Airline International July 1997). And it is reported that it use Birmingham Airport to 
compliment congested Heathrow for the North Atlantic flights (Caves, c.1996)

While the Boeing 720B in 1960 was producing 11,000 tonnes-kilometres per flying hour, only 10 years later the 
hourly productivity of the Boeing 747 was three times as great (Doganis, 1991)
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declined in constant value terms during the early 1980s but stablised in the second half of the 

decade (See Figure 9-6)

Figure 9-6 Trends in Unit Operating costs on services of ICAO 
scheduled airlines, 1960-88
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Source: Doganis, 1991 Figure 1.1

From the mid-1970s onwards attention switched to the development of more efficient short- to 

medium-haul aircraft such as the Boeing 767 and the Airbus A310. At the same time, the trend 

towards larger aircraft flying at the same speed continues. An example is the Airbus A320 

introduced in 1988, which, with up to 180 seats, is significantly larger than the 100-130 seater 

aircraft it is intended to replace. (Doganis, 1991)
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Figure 9-7 Average size of aircraft used by Association of European Airlines (ABA) 
member airlines on European and domestic air services
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Source: Button, Haynes and Stough (1998) Table 2.9

The series of EU reforms also seem to have influenced the size of aircraft flown in Europe. 

Figure 9-7 shows the slow decline in the average number of seats following the liberalisation 

trend. This trend is confirmed by studies done by Boeing, the major commercial aircraft 

manufacturer, which observes that airlines have moved to smaller aircraft in most regional 

markets. Average seat counts in European regional scheduled flights remain steady at 136 

seats, whilst the number in intercontinental flights in Atlantic market declines to 288, albeit a 

rise by 24 seats to 368 seats in Transpacific routes. Boeing predicts that, in the next decade, 

87% of the new aircraft in the Europe regional market will be small and 10% will be medium 

size.̂ * However its predictions are in contrasts with the vision of its main competitor. Airbus, 

which concedes that demand for cheaper economy fares and “mass-transit, hub-to-hub people- 

mover” mode of operation will require new aircraft above 400 sea t s . I t  claims that its future 

600-seat A3XX model will reduce 20% of unit costs.

The historic changes in the 1980s seems to support Boeing’s view of “frequency over 

capacity” argument. Figure 9-8 shows that although increased aircraft size was the main 

contributing factor of the passenger throughput growth in the period from 1977 to 1983, it 

exerted zero impact in the passenger growth in the later years of the decade. On the contrary, 

increased number of departures rose to the prime factor (78%) contributing the growth in 

passenger throughput.

Market Outlook at Boeing Website at http://www.boeing.coni/commercial/cmo/4mfl la.html dated 4* May, 1999. 

Airline Business, “The size equation”, April 1999, p.52

http://www.boeing.coni/commercial/cmo/4mfl
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Figure 9-8 Accommodation of passenger growth by AEA member airlines 1977-89 
(European and inter-continental services)
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Nevertheless, one should appreciate the development of hub-and-spoke network in the 

geographical location of Europe, with majority of short-haul journeys in inti a-European routes 

and medium to long-haul in intercontinental routes. The competition in short-haul routes may 

rest in high frequency with smaller-to-medium size aircraft, whilst, low unit cost (thus 

competitive air fare) with larger aircraft may be the key in long haul flights to North Atlantic 

and Far East. In this sense, both views of Boeing and Airbus may prevail, but in different 

routes. The net effect of these contradictory forces in aircraft size is not entirely clear.

The trend of future aircraft size has special implication for Heathrow T5 Inquiry, since BAA 

used this the argument of larger plane size to support its claim that continuous passenger 

growth could be obtained without a huge rise of air traffic movement, nor an additional 

runway, both being vigorously opposed by environmental groups and local residents.

If the average aircraft size does not increase, passenger capacity can be increased by 

incremental improvements in operations management and scheduling, which has improved the 

declared runway capacity at Heathrow in the past decade. Nevertheless, the improvement is 

accompanied with the operation of larger wide-bodied aircraft. At present 23% of air traffic 

movements at Heathrow are in long-haul flights, whilst 77% is in short-to-medium haul flights 

in domestic and intra-European t r a f f i c . I f  the trend of medium-size aircraft prevails, the 

growth of runway capacity may reach a threshold that additional passenger demand will not be 

met without an additional runway.

BAA Facts and Figures 1996/97, BAA website, October 1998,
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In addition, the trend o f aircraft size also have wide implications in airline productivity. The 

ratio of pilots and stewardesses per million passenger has been falling with increasing size o f 

wide-bodied aircraft. With more medium-size planes flying at higher fi*equency, it may imply 

a gradual increase in employment categories such as cabin crew as well as those sensitive to 

air traffic movements. Yet the net impact in productivity level depends on the balance of 

counter-acting “higher-frequency/smaller-aircraft” and “lower-frequency/larger-aircraft” 

forces.

Moreover, the trend of high-frequency flights in intra-European routes might exert extra 

pressure for runway capacity at Heathrow. If Heathrow fails to provide sufficient capacity to 

grasp these demand, it may loss these traffic to other London airports, or other transport 

modes, such as the growing High Speed Rail Service.

9.4 Intermodal Competition from H igh Speed Rail Service

Another factor which would have effect in air traffic demand is the intermodal competition 

from the expanding High Speed (HS) Rail Service. Owing to the relative concentration of 

economic activities and clustering o f cities in West and Central Europe, majority o f the busiest 

intra-European routes are short haul flight within two hours flight time. At the top speed at 

160 - 200 mph at dedicated track^, HS trains are highly attractive substitute for short-haul air 

flight in an distance less than 500 miles. Taking account o f the extra time for town-centre- 

airport surface journey and security check at the airports, HS Rail may even have the 

advantage in point-to-point travel time, in addition to high frequency and reliability.

At present, HS Raü Network are best developed in France, home of TGV train. Though not all 

the tracks are dedicated HS lines, TGV trains serves an extensive network radiating from 

Paris. It connects Paris with Brussels, Amsterdam and London in the north; Lyon, Marseille 

and Nice in the south-east; Brest, and Nantes in the west; and Bordeaux, Lourdes, and 

Toulouse in the south-west. A separate HS train system, Inter-City Express (ICE) is developed 

in Germany. The principal line runs between Munich, Wurzburg, Frankfurt, Hanover and 

Berlin. HS train also runs in Italy between Firenze and Rome. The whole network is 

constantly under expansion with more dedicated lines, reducing the average traffic time.

The impact o f HS trains on air traffic is well demonstrated in the French TGV service. Since 

its opening in 1983, the Paris-Lyon route (2 hours) is proven commercially viable and has

^  High speed trains run on conventional railway at limited speed at 125 - 140 mph. 
Network information derived from http://www.o-keating.com/hsr/hsls.html and

http://www.o-keating.com/hsr/hsls.html
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essentially stopped growth in air traffic on that route. Another main route connecting Paris 

with Lille (1 hour), Brussels (2 hours) and connect London (3 hours) via Channel Tunnef^ 

casts a shadow over the related short-haul air services (Button, 1996). With the completion of 

Channel Tunnel Rail Link (CTRL) in 2007, the journey times fi'om city centre of London (St. 

Paneras) to Paris by non-stop Eurostars will be shortened to 2 hours 20 minutes (2 hours to 

Brussels).*^ Not only the average speed will rise, the railway capacity available for 

international services at peak times between Britain and Europe will also be doubled, posting 

an intense threat to the airlines flying these routes.

The competition fi’om CTRL in the related air traffic is enormous. As DETR (1997) indicates, 

a total o f 1.2 million passengers have been diverted by Channel Tunnel rail service in 1995, 

occupying 63% of the combined (rail-air) London-Paris market and 53% of the London- 

Brussels market. In general, rail travel accounts for approximately 60% of the business market 

and 70% of the leisure market in London-Paris and London-Brussels routes. The intermodal 

split will worsen with the further reduction o f journey times. The passenger volume o f CTRL 

will grow to around 2.7 million passengers by 2000, and 9.7 million by 2015**, most o f them 

being diverted fi'om Heathrow and other London airports. Nevertheless, it is important to note 

that a high portion of London-Paris and London-Brussels routes is airside transfer passengers, 

who hardly consider rail travel as an time-effective alternative.

As further HS rail links are introduced throughout Europe and journey times decrease, 

diversion by Channel Tunnel rail services is likely to increase on existing routes and become 

evident on other intra-European routes, for example London-Frankfurt, where diversion is at 

present insignificant. Yet there is insufficient information to establish a clear picture of the HS 

diversion impact over these routes.

On the other hand, the impact of HS rail service on air traffic is more than pure competition. 

Rail services may have a complementary role in feeding passengers from larger catchment (up 

to about 300 km), such as HS rail link at Paris Charles de Gaulle Airport. It may also draw 

people away firom the congested national airports to other medium-size regional airports.

Inter-rail map, “Ticket to Ride” published by Rail Europe.
The blanket journey time is based on trip from Paris. See websites at http://mercurio.iet.unipi.it/tgv/ and 

http://www.o-keating.com/hsr/hsls.html
Union Railways (Oct. 1998) Channel Tunnel Rail Link - Project Brief

** It refers to the mid-point average of DETR estimation.

http://mercurio.iet.unipi.it/tgv/
http://www.o-keating.com/hsr/hsls.html
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Interlining between air and rail may also possible to connect routes the traffic o f which is too 

thin to support direct air service.*^

Regarding its impact on Heathrow, it may lose traffic of point-to-point passengers in intra- 

European routes such as London-Paris, London-Amsterdam, and with the extension o f HS rail 

network, London-Frankfurt and London-Munich.

On the other hand, HS trains may lead to restructure of traffic mix at Heathrow. It may 

substitute short haul feeder flights and release the slots for its medium- to long-haul air 

services. Nevertheless, considering the relatively long connection time between Heathrow and 

CTRL rail station under present layout, it is suspicious whether HS train may effectively 

replace intra-European routes, since the transit passengers of intercontinental flights would 

prefer air-air transfer across the Channel.

The overall impact of HS rail is far from obvious at present, but with the progressive 

expansion, it may be driving forces in restructure of European Transport Network. In the case 

of Heathrow, it may absorb certain portion o f intra-European traffic and free the valuable slots 

for medium and long-haul flights. If the connection o f Heathrow Airport and intra-European 

HS rail continue to improve, it is possible that Heathrow will develop into a air-rail transit hub 

where passengers from North America may take a HS train to Brussels or Frankfurt. In any 

case, HS rail wül play a role in the future of Heathrow Airport.

9.5 Productivity Gain

There are a number of factors affecting future productivity level, some o f which have been 

discussed in the above analysis, such as hub-and-spoke network, competition amongst airlines, 

aircraft size, and technological advance. Above all, the liberalisation of EU aviation market 

have tremendous implication in airline productivity, which in turn will affect the productivity 

level at Heathrow Airport, o f which nearly 70% staff are employed by airlines and airlines 

handling agents.^®

Experience from the US indicates that the deregulation and the resultant competition leads to a 

sharp upturn in productivity, attained by massive downsizing and restructuring its network 

operation. It is confirmed by studies revealing that major U.S. airlines are enjoying higher 

production efficiency and lower input cost^* than their European counterparts (See Figure 9-1).

Caves, c.1996 
^  BAA, Heathrow Employment Surv^, 1992
91 It is indicated that both the air fuel and landing costs are much lower in the U.S. than in Europe.
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The productivity gain may arise from the benefits of competition and the hubbing strategy. 

However, it may also resulted from the lower unit cost with longer travel distance of U.S. 

flights. Therefore, it is not clear to what extent of productivity growth that European airlines 

may benefit from the competition in the liberalised market.

Figure 9-1 Productivity Comparison o f Major Airlines

(a) Unit cost index: major Asian carriers.

(b) Unit cost index: major European carriers.
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Source: Oum and Yu, 1995, Fig.1
* The above indices are normalised at American Airlines 1990.

Although European airlines still lag behind its American counterparts,^^ there are evidence in a 

continuous productivity growth in EU airlines since the liberalisation. Figure 9-2 shows that 

staff productivity measured by Available Tonne-kilometres (ATK) per employee has 

increased, whilst the level of employment by EU carriers has declined in recent years. Despite 

variations amongst airlines, large carriers including British Airways, KLM and Lufthansa have

Oum and Yu, 1995
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achieved significant reductions in labour costs per ATKs in constant prices. It is estimated that

European airlines will achieve further productivity gains.^^

The increase in the labour productivity in Europe airlines has been more noticeable since 

1991, three years after the passage of the first liberalisation package in 1988. It might imply 

the time lag of the impact of liberalisation be felt, and further productivity gain would be 

anticipated in coming years after the completion of Third Package in 1997. In addition, the 

economic recession following the currency crisis in 1998 might also play a role in increasing 

the pressure for lower airline cost and higher productivity.

Figure 9-2 EU Airline Employment & Productivity
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Source: Alamdah and fviorrell, 1997, Figure 7

This trend is in consistent with the historic changes in productivity level at Heathrow Airport. 

Between 1983 and 1993 it saw an average 6% per annum increase in passengers and a 2% per 

annum increase in total airport employment, equating a 4% per annum gain in productivity 

measured in this way (see Figure 9-1).

Alandari and Morrell, 1997
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Figure 9-1 Historic Changes in Passenger Traffic, On-airport Employment and 
Productivity Gain at Heathrow Airport, 1971 -1992
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Source: Data derived from BAA/1201 Table 4.3

Table 9-4 shows the productivity gain at Heathrow airport between 1980 and 1992. It can be 

seen that the massive reduction in on-airport employment in 1981/82 has lead to extra

ordinarily high gain in productivity (9.3%) in 1981 to 1983. Another high rise period is 1987- 

88 when Heathrow was experiencing rapid traffic growth, so is the case in 1992. Negative 

productivity gain has occurred in 1986-87 and 1988-89. The first case is resulted from 

temporary fall of air traffic after U.S. air raids in Libya and wide-spread fears of terrorist 

attack at airport and airplanes, whilst the second case is associated with the rapid rise of 

employment at Heathrow.

The first column of Table 9-4 shows the productivity gain per annum at Heathrow in 1980- 

1992. It can be seen that the figures have extremely sharp ups and downs in response to 

changes in air traffic volume. For instance, a 14.8% productivity gain was recorded in 1987/88 

between two years of negative productivity growth. It was the result of traffic demand 

recovery from terrorist threats in 1986 while few jobs were added after the recession.

To have a better idea in recent trends of productivity growth, the figures in first column is 

averaged and leveled in the last two columns. The average figures of the precedent years might 

smoothen the extremes of the figures and shed light on the overall trends of productivity gain. 

It indicates that the productivity gain at Heathrow has been declining since its peak in mid-80s. 

It rises again in early 1990s with the rapid growth of air traffic, reaching an average of 3.6%-
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3.8% p.a. In comparison, such figure is much higher than BAA and LAHTS "̂* productivity 

gain assumptions, but not unattainable.

Table 9-4 Productivity gain per annum at Heathrow Airport, 1980-92

Year Productivity Gain p.a. Productivity Gain p.a. 

[3-yr Average]

Productivity Gain p.a. 

[5-yr Average]

1980/81 0.9% 5.8% 5.8%

1981/82 9.3% 5.4% 5.6%

1982/83 9.3% 6.5% 5.9%

1983/84 1.3% 6.5% 6.1%

1984/85 6.9% 5.8% 6.0%

1985/86 2.4% 3.5% 5.6%

1986/87 -2.0% 2.4% 5.0%

1987/88 14.8% 5.1% 4.7%

1988/89 -1.0% 4.0% 4.2%

1989/90 1.0% 5.0% 4.0%

1990/91 5.4% 1.8% 3.6%

1991/92 2.0% 2.8% 3.7%

1992/93 8.4% 5.3% 3.8%
Source: compiled from Productivity Index in BAA/1201 Table 4.3
Note: Productivity Gain calculated in terms of on-airport employment per mppa. 3 year average refers to average 
figure from the previous three years.

On the other hand, historic trends may or may not have direct imphcations in future 

movement. There are a number of market forces exerting counteracting forces in productivity 

level at Heathrow Airport, as shown in Table 9-5. Some o f the factors have been discussed in 

earlier sessions, such as traffic mix, aircraft size and EU liberalisation. There are other factors, 

such as commerciahsation of airports, automation and subcontracting o f airport activities, the 

detailed elaboration of which are beyond the scope of this thesis. Nevertheless, their possible 

impacts on productivity level at Heathrow are briefly estimated, with the certainty o f these 

estimation evaluated.

BAA assumes 1.5% - 2.00% productivity gain for passenger-handling on-airport employment whilst LAHT5 
adopts 90% of BAA’s assumption, i.e. 1.35% -1.80% p.a.
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Table 9-5 Factors Affecting Future Productivity Level at Heathrow Airport

Factor Impact On Productivity Level 

at Heathrow Airport

Estimation Of 
Net Impact On 

Productivity 
Level

Certainty Of 
Future Trend

Competition under 
EU liberalisation

It exerts continuous pressure for lower 
airline cost and higher productivity.

+++

Aircraft size Trends of medium-size aircraft flying at 
high frequency in short-haul routes may 
deter further productivity gain; but aircraft 
size continues to rise in intercontinental 
routes. The net effect is not entirely clear.

??

Technological 
Advance and 
Automation

The introduction of new technology may 
increase productivity in air traffic control, 
ground handling and other airport/airline 
functions. It may also allow increasing 
relocation of airport activities, i.e. ticketing.

++

Sub-contracting of 
airport activities

Sub-contracting reduces on-airport 
employment and allocate these activities 
in off-site firms. Therefore it may increase 
on-airport productivity level.

+

Increase in portion 
of Transit Traffic

Transit traffic requires little activities in 
landside, thus may have positive effect on 
productivity per passenger.

+++

Increase in Long- 
haul flight in 
Traffic Mix

There is possibility for Heathrow to 
specialise in intercontinental flights and 
squeeze its domestic and intra-European 
short-haul flights to other airports and 
transport m odes. If so, it would imply 
longer average flight distance and thus 
high productivity.

++ ???

Global alliance / 
Mergers

Global alliance and Frequent Flyer 
Programmes requires higher standard of 
customer services for the “brand”. Thus 
BA may need to provide facilities for its 
ally-airline passengers, which imply an 
increase of airline employment.

?

Privatisation of 
Airline and Airport

Major impact of privatisation of BA and 
BAA has already been felt in the 1980s. 
Though no further major event is expected 
to boost productivity level, the private 
management recognise the need to 
remain competitive in the liberal market.

+

Commericalisation 
of airports

Increase of retailing and concessionaires 
provide job openings. The forthcoming ban 
in intra-EU duty-free shopping may be a 
setback.

?

N.B. + /-  imply the direct and magnitude of probable impact on productivity level; 
7 ?  imply the level of certainty/uncertainty in the estimated impact.

As it has seen, the continuous competition in post-liberalisation years, rise o f transit traffic and 

long haul flights would press for continuous productivity growth at airlines and airport 

activities. And technological advance and automation as well as sub-contracting o f airport 

activities would also reduce the demand for airport employment. On the other hand, rising
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standard o f customer services, expansion of retailing sector at the airport and prevalence of 

medium-size aircraft may exert downward pressure on airline productivity.

The net effect o f these forces is hard to be certain. The best guess is that productivity level 

will still show a positive growth at a more gradual phase than before. If  T5 is built and brings 

in large volume o f transit traffic, it may fiuther increase the productivity gain rate.

It should be noted that it is almost impossible to ascertain the net effect o f these counteracting 

forces without in-depth analysis into airport employment structure and the impact of these 

individual factors, which, however, is beyond the focus o f this thesis and would be left for 

future research.

9.6 Air Traffic Growth

The prime determining factor in the Employment Impact Studies is the trend of future air 

traffic growth at Heathrow. In other words, the creditability of BAA and LAHT5 forecasts, 

thus, relies on their air traffic assumptions being reasonably close to the actual trends. It is 

attempted to evaluate the soundness of their assumptions with reference to historic trends and 

other authorities predictions in aviation market.

Table 9-6 Heathrow Airport Passenger Traffic Growth Rate, 1980-97

Year Passengers (000s) Annual Growth Rate
1980 27,378 -1.90%
1981 26,307 -3.91%
1982 26,323 0.06%
1983 26,665 1.30%
1984 29,061 8.99%
1985 31,212 7.40%
1986 31,311 0.32%
1987 34,742 10.96%
1988 37,525 8.01%
1989 39,611 5.56%
1990 42,647 7.66%
1991 40,248 -5.63%
1992 44,964 11.72%
1993 47,602 5.87%
1994 51,362 7.90%
1995 n/a n/a
1996 n/a n/a
1997 57,800 4.01%*

Average Growth Rate 4.61%
Source: B /^ 5 2  Annex 1, Inspector's Report, Heathrow Terminal Four 1978, 
Table 6.3-4; Airline Business (Dec. 1998)
* 1997 growth rate calculated by deflating growth between 1994 -1997.
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As we have discussed the historic trends in Section 4.3, traffic growth at Heathrow Airport has 

been fluctuating towards changes of world economy and market forces. Nonetheless, the 

overall trend is discernible growth at approximately 4%-5.30% per annum (see Table 9-6). 

The upward trend prevails since the Gulf War in early 90s, and Passenger throughput at 

Heathrow has grown from 40.2 mppa in 1991 to 57.8 mppa in 1997.

In regards to future outlook, forecasts of international aviation bodies show positive signs that 

continuous growth will sustain. Future air traffic growth in Europe is estimated at around 

5.5%-6.0% per annum in medium term (see Table 9-7). As a mature market, Europe grows at 

a lower rate than Far East and Latin America. It is estimated to remain buoyant in coming 

years but is anticipated to slow down by 2000. Although the Asia Currency Crisis has slowed 

down the Far East market, yet it is beheved that the impact in aviation industry as a whole is 

less significant as thought before.^^ For air traffic at UK airports, DETR (1997) estimates 

growth rate at 4.5% p.a. during the period 1995-2015 (3.2% and 5.5% in the low and high 

demand scenarios respectively).

Table 9-7 Comparison o f A ir Traffic Forecasts, 1998 - 2002

Source Region 1998 1999 2000 2001 2002

ICAO Europe 6.1 6.4 6.5 n/a n/a

World 5 5.3 5.7 n/a n/a

lATA Europe International 
Traffic Growth

6.6 6.1 5.8 5.5 5.4

Avitas Europe Domestic Traffic 
Growth

5.9 4 4.3 -1.5* 4.4

Boeing Europe 5.5 5.3 6.8 6.4 4.2

DETR 1997 UK (1995-2015) 4.5 n/a n/a n/a n/a
BAA 1997 London Area 3.5 2.5 2.2 2.9 2.8

Heathrow 3.8 2.0 0.8 0.8 0.8
Source:
1C A O: http://www. icao. int/icao/en/atb/fep/medium-term. html 
I ATA and Avitas from Airline Business, Jan. 1999 p. 45 
Boeing : http://www.boeing.com/commercial/cmo/4mf11a.html 
BAJ\ : 10 year London Airport Forecast, Investor Update, Oct. 1998.
* The reason of the negative growth figure by Avitas in 2001 is unclear.

It is evident that BAA has adopted a relatively conservative traffic growth forecast at 

Heathrow and other London airports. Table 9-8 shows that, except the extremely low 

estimates o f CAA (1994), BAA’s (1995) forecast o f future passenger growth at London area

Airline Business, various issues.

http://www
http://www.boeing.com/commercial/cmo/4mf11a.html
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(3.7% p.a.) between 2000 and 2015 falls in the lower end of the range in the series of 

forecasts conducted by DETR (1997), RUCATSE (1993) and BA (1995).

Table 9-8 Comparison o f forecasts o f passengernumbers for London area airports 
(millions)

Year DETR 1997 CAA 1994 RUCATSE1993 BAA 1995 BA 1995
1995 82 77 78 n/a n/a
2000 104 95 96 98 100
2005 124 110 119 118 123
2010 153 123 147 142 148
2015 184 140 168 168

Average growth 
rate p.a.

4.1% 3.0% 3.9% 3.7% 4.0%

Source: DETR, 1997, Table 10.2
Notes: 1995 figures are 1995 actuals for DETR, 1994 actuals for CAA, 1995 forecasts for RUCATSE and not 
available for BAA and BA

It is important to note the considerable difference between trends of air traffic in the 90s and 

forecasts up to 2015 and the air traffic growth assumed by BAA in their employment 

assessment. In 1994, the actual passenger throughput has already superseded the assumption at 

50 mppa in BAA’s “No T5 Scenario”. It rises up to 57.8 mppa in 1997, and sees 4.2% in the 

first half year in 1998.^^ If the trend carries on, Heathrow will easily reach the 60 mppa 

capacity in LAHT5’s No T5 assumption in early next millennium. From a hindsight, it is 

almost certain the No T5 traffic assumptions in both studies cannot stand up with the recent 

trends.

As it has seen, air traffic growth in UK and Europe Region are estimated to grow at 4.5% - 

6.5% p.a. If Heathrow can get its share and attain an average growth rate per annum at 3% - 

4%, it would have faced passenger demand at 80 mppa (BAA-With T5 forecast) in 2007 - 

2009. And the demand may further rise 96 - 113 mppa in 2016 (accord with LAHT5 - With 

T5 Forecast), if  its capacity allows to accommodate continuous growth.

It should also note the strategic importance o f T5 expansion and subsequent hub development 

in deterrnining the future air traffic at Heathrow. If  Heathrow can provide the capacity to 

improve its connectivity ratio, its future air traffic may rise more rapidly than average with the 

large volume of transit traffic. If Heathrow proves to be less attractive than other hub airports, 

there will be a downward pressure on its traffic growth rate.

In this case, the future air traffic level will depend on the capacity of Heathrow Airport. The 

proposed T5 development may provide necessary terminal space to provide better hub layout.

96 Airline Business, Dec. 1998 p.54
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whilst the constraint in runway capacity would be closely associated with technological 

advance in air traffic control, airline load factor and aircraft size as discussed before.
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10. Conclusions

10.1 The T5 Controversies

Heathrow Airport is the largest airport in Europe and a treasurable economic asset for UK. 

Not only does it directly generate thousands of jobs on-site, but it also have wide economic 

influence in the region and nation-wide. It is well recognised that sustaining the strategic 

position of Heathrow is of national interest to UK. However, the operation of the airport 

exerts considerable environmental problems. Noise, aircraft emission, traffic congestion, loss 

of high-quahty agricultural land.... these are externalities which the users and operators of the 

airport are hardly held account for even under the prevailing “polluter pays” principle. The 

problem is these environmental impacts are highly localised, while the economic benefits of 

Heathrow spread further across the region.

Under this circumstances, the planning application o f T5 has stirred up vigorous debate 

amongst economists, planners, environmentalists, central and local governments, making a 

record in the British history of public inquiry. Although the Inquiry has finished the final 

submissions in early 1999, there will be at least another two years before the Inspector 

complete his report. If T5 is granted planning permission, the terminal will be opened only by 

2007, i.e. 15 years after the BAA first envisioned the development.

Considering the significance o f Heathrow Airport, the decision of the Inspector at T5 Inquiry 

will be highly sensitive and his task extremely comphcated. He has organised the inquiry to 

attend to the impacts of Heathrow and the proposed T5 development into twelve topics, 

covering from air transport, socio-economic effect, land use, surface access, noise, air quality, 

pubUc safety, construction, to the impact o f associated development projects. His final 

recommendation to the Secretary o f State, therefore, is expected to have taken a balance of the 

overall impact of Heathrow expansion in the localities and the nation.

Amongst these topics at T5 Inquiry, the employment impact earns a significant position with 

its wide implications in three aspects. Primarily, employment is a tangible indicator of 

economic benefits, and closely associated with the social and economic well-being o f the 

localities. Next, the demand for labour also reflects in-migration trend and housing demand. 

To add to the complexities, the number of airport-related labour denotes the load o f road 

traffic by commuting and the subsequent traffic congestion and air pollution.

Bearing these implications in mind, one would appreciate how BAA’s employment forecast fit 

in its best interest: T5 would not generate excessive development pressures in the local areas.
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but instead it would safeguard the existing economic benefits by avoiding jobs loss. Therefore, 

according to BAA, it is against the local interest if  Heathrow do not get the necessary 

expansion in time.

Understandably, BAA’s estimates have been regarded as highly underestimated by LAHT5, 

the major opposer to T5, which envisages considerable natural growth with existing four 

terminals. The T5 expansion, in LAHTS’s view, would generate excessive pressure in local 

labour market and facihties.

With the two divergent employment forecasts presented at the Inquiry, it is vital for the 

Inspector to recognise why they have come up with such estimates, so as to have authentic 

account in the existing and future employment directly and indirectly related to Heathrow 

Airport.

The purpose of this thesis is to evaluate the employment impact of Heathrow Airport. To 

achieve this, it has reviewed the methodology BAA and LAHT5 have adopted in their 

respective assessments with a view to, firstly, trace the origins o f their differences, and 

secondly, test the robustness of their methods. In addition, it has also evaluated their 

underlying assumptions with reference to recent trends and market forces in air transport.

The major findings of this research is summarised in the following sessions.

10.2 Strength and Limitations o f the M ethodology o f Heathrow Employment 
Assessments

Adoptmg the mainstream employment assessment methods, Heathrow Employment 

Assessments have inherited some of the methodological inadequacies found in previous 

airport employment studies. First o f all, the aggregate nature o f employment multipher has 

little recognition on the dynamic linkages between the airport and individual sectors o f the 

local economy, the factor which is widely held to have influence in the form and magnitude of 

airport economic impact.

In addition, Heathrow Employment Assessments share the inadequacies m description o f 

geographical and temporal dimensions of airport impact. Although LAHT5 has pointed out 

the intensity of airport impact is disparate between core and peripheral Study Area, it fails to 

accommodate this dimension in its own assessment.

Moreover, the setting of the multipher value has insufficient empirical support. Many airport 

studies grounded its multiplier figure by reviewing previous studies. The mutual referencing 

reduces the association of multiplier figure to the actual economic catalyst that the airport
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plays in the economy. And it also fails to recognise the variety of development effects that 

exist in different airport traffic mix and local economic circumstances. As a consequence, the 

determination of multiplier is becoming an arbitrary discretion, as reflected in the 

compromising of the multiplier at a medium figure between BAA and LAHT5 at the T5 

Inquiry.

In spite of these inherited problems, Heathrow Employment Assessments have been the most 

elaborated and well-established studies conducted in the employment impact of airport 

development. They have well defined the main categories of airport-related employment as 

Direct On- and Off-airport, Indirect and Induced employment according the varies 

development effects of the Airport.

In comparison to previous airport inquiries assessments, Heathrow Employment Assessments 

have greatly improved the empirical base o f the estimation. The annual airport employment 

survey provides a reliable basis for the whole assessment. All the Direct Off-airport 

employment categories have been derived by telephone or questionnaire surveys. And BAA’s 

‘modified leakage model’ in indirect employment has been established on the basis of existing 

geographical pattern of purchases o f major airport firms.

Moreover, the growth factor assumptions, especial productivity gain, have been tailored for 

individual employment categories in regards to particularities of circumstances. Independent 

sources of productivity gain are relied on in some employment categories, e.g. Cambridge 

Econometrics (Off-airport Freight and Indirect employment) and PKF Associates (Hotel).

In summary, Heathrow Employment Assessments have, to certain extent, the empirical 

inadequacies of employment assessment method. It has been the most sophisticated and well- 

developed airport employment impact studies so far in UK.

10.3 Differences between BAA and LAHT5 Employment Assessm ents

Starting from a relatively close estimation in existing Heathrow employment impact, the 

differences between BAA and LAHT5 predictions in 2016 forecasts are mountainous. BAA 

predicts a loss of 10,000 jobs if  T5 is not developed, while LAHT5 expects approximate the 

same amount o f job creation with natural growth at Heathrow. BAA believes that T5 

safeguards potential job loss with a mild growth, when LAHT5 envisages an excessive overall 

impact for 58,800 employment with the additional air traffic brought by T5.

Although the conclusions that BAA and LAHT5 draw from their respective assessments are 

presenting a disparate picture of the future growth in Heathrow Airport, the basic structure of
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their approaches are very similar. They share the same employment categories and study area, 

and the underlying structure of growth assumptions. The major factors leading to their 

divergence lies in the different inputs o f their assumptions.

Firstly, they have different views in the “dependency vs. impact” argument in direct off-airport 

employment. BAA holds the view that off-airport employment should be discounted 

according to the portion of business in their companies which are depended on Heathrow. 

Meanwhile, LAHT5 thinks that all employment should be included as the impact, since the 

companies are attracted to the local area by the location advantages of the airport.

In addition, BAA and LAHT5 have extremely different predictions in the future air traffic and 

productivity growth. The combined effect o f both assumptions decide the net growth rate of 

airport employment, which result in enormous influence in forecast outcomes after being 

accumulated over the forecast period. For instance, the substitution of LAHT5 “No T5” 

figures o f passenger and atms growth in BAA method, which means increase o f passenger 

throughput from 50 mppa to 60 mppa would lead to an increase of 8,500 in 2016 estimates. 

The equivalent substitution in Witii T5 forecast, i.e. passenger throughput rise from 80 mppa 

to 100 mppa would result in 12,300 increase in BAA estimates.^^

In essence, BAA’s With T5 assessment is based on a “Medium Traffic Growth + High

Productivity Gain” scenario, whilst LAHT5 is adopting a “High Traffic Growth + Medium 

Productivity Gain” scenario. What actually will take place may probably lie in between the 

two scenarios.

10.4 The robustness of Assessment methods

It has been found that a structure of inter-linking assumptions exist in both studies. A majority 

of employment categories are projected either in line with assumed air traffic growth, or in 

relation to those categories which are projected accordingly. An increase in On-airport 

Passenger-related employment would lead to increase in two On-airport support employment, 

Off-airport Airline Office employment, as well as Indirect and Induced employment. This 

chain effect thus allow any tiny alternation in the on-airport employment to be proliferated in 

the rest o f the assessments, y''
\

/
Another consequence is the far-reading significance of the major assumptions in On-airport 

employment, which include^'^hure air traffic growth and airport productivity gains. The

ibid. Table 2 & Ik .
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differences o f their estimates, therefore, are basically the reproduction o f their differences in 

future air traffic forecast, in which BAA expects traffic growth to 80 mppa with T5 whilst 

LAHT5 predicts 100 mppa instead. The combined effect o f such moderate air traffic growth 

assumption and its positive view in continuous productivity gain leads BAA to conclude in the 

job-loss scenario in 2016 if  T5 is not available.

In addition, the future air traffic assumptions are adopted, directly or indirectly, as growth 

factor in all Direct On- and Off-airport categories, which are taken as basis o f Indirect and 

Induced employment. The result is an extremely high sensitivity of forecast outcomes towards 

air traffic and productivity gain assumptions.

Another example of the sensitivity of Heathrow Employment Assessments is the effect of the 

second tranche o f productivity gain in NTRS employment. The influence o f an additional

1.25% - 1.5% productivity improvement in a single on-airport employment has been mirrored 

in other categories and accumulated over the forecast period, contributing for an reduction of 

4,300 - 6,200 jobs in BAA estimates.^* In this regard, one remain highly skeptical on the 

robustness of Heathrow Employment Assessments towards minor alternation in its assumption 

inputs.

The significance o f robustness of Heathrow Employment Assessments can be elaborated in 

twofold: First o f all, the assumptions in air traffic and productivity gain are nothing more than 

“informed guess” in the volatile air traffic market. If the whole assessments reply heavily on 

these assumptions and lack the necessary robustness, the discrepancy o f the “informed guess” 

and the actual air traffic figures will be amphfied in the employment forecast.

More importantly, these assumptions are made by the two parties to reflect their views on the 

future of Heathrow in order to defend their positions at the T5 Inquiry, It is hardly by 

coincidence that their assumptions comply comfortably with their respective interests for and 

against T5 proposal. With the limited robustness o f the forecast model, the forecast outcomes 

would likely be producing figures in favour of their respective interest,

10.5 The Future of Heathrow Airport

Air transport are undergoing a series of influential changes. Liberalisation of European 

aviation market is undoubtedly the most significant of ah. Since 1987, the phased removal of 

regulations uplift restrictions in market access, frequencies, capacity and air fares in intra-

■ ibid.
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European routes. The effects are far-reaching. The emergence o f a unified European market 

allows airlines to expand its network with fifth fieedom and fiiU cabotage. National flag- 

caniers are being privatised. Even airports are no longer restricted to public ownership. Intense 

competition are generated amongst large carriers and low-cost new entrants. This urge the 

need to reduce airline cost and to raise productivity.

These market forces, in effect, change the rule o f the game in airline business. Learning from 

their American precedents, European airlines are ready to exploit the advantages o f hub-and- 

spoke network. The operation of transit hub airport and wave pattern of arrival and departure 

flights allow an airline to increase city-pair exponentially with Limited number o f hub-to-spoke 

flights. The advantage of hubbing is twofold: firstly, it allows more destinations to be served, 

by utUisation o f larger aircraft with lower unit cost in thin routes; secondly, it expands the 

markets that the airline serves, thus enabling provision of seamless services. The latter 

advantage enhance the marketing power of “loyalty” marketing schemes, e.g. Frequent Flyer 

Programs, which is becoming more important in the competitive unified intra-European 

market.

The hubbing behaviour of airlines have wide implications in airport and aviation network. 

Instead o f city-pair flights, air traffic along the spokes can be served by small-to-medium size 

aircraft with high frequency, whilst large super jumbo aircraft may be deployed along tibe 

long-haul “hub-to-hub” truck line. It will worsen the congestion in terminal and runway 

capacity in major airports. In order to maximise connection flights, extra slots at hub airports 

are required to allow wave pattern of arrivals and landing flights at the same time. 

Coordination of terminal space are also required to minimise transit time of passengers and 

baggage between flights.

With the growing importance o f transit traffic in hub-and-spoke network, the continuous 

success of Heathrow airport is depended on its ability to compete with other European rivals 

as the prime hub airports. Heathrow have the advantages o f prime location at oceanic routes to 

North Atlantic, Far East and Latin America. And its complex o f intercontinental flights are 

unrivalled. However, its prospects as a major hub is hindered by the poor connection time 

arising from its multi-terminal layout and capacity constraint. Although the potential o f hub 

development is extremely high, its congestion problem prevents better coordination o f flight 

schedule.

In this regard, the provision of a new terminal will supply the long-awaited terminal space to 

allow BA, Heathrow’s largest occupant-airline, to move all its operations under one roof. It
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will shorten the transit time and facilitate more potential connection between intercontinental 

and intra-European flights. Without the T5 expansion, Heathrow could hardly sustain its 

advantages over ambitious competitors, such as Amsterdam, Brussels and Frankfurt.

Nonedieless, it should be noted that T5 will provide solution to terminal space constraint. The 

high frequency of hubbing flights and good coordination o f schedule require surplus slots, 

which have been persistently in shortage at Heathrow. BAA has estimated that runway 

capacity will rise even without the third runway and increase in night quota. But it is based on 

the assumptions o f better air traffic control and continuous improvement o f aircraft load factor 

with larger aircraft size. However, there is evidence of counteracting forces in smaller aircraft 

ftymg at high frequency. If these factors prevails, Heathrow may suffer from runway 

constraint even if  T5 is developed. In this case, it may hinder its position as the prime 

European hub airport and jeopardise continuous air traffic growth.

The future traffic in Heathrow may also be affected by the increasing competition from HS 

rail services. In 1995, Eurostars already diverted 1,2 million passengers in London-Paris and 

London-Brussels routes. The number is estimated to rise with shortened journey time after the 

opening of Channel Tunnel Raü Link in 2007.

On the other hand, the HS rail service may substitute feeder short-haul flights and thus release 

precious slots at Heathrow. With the improvement of Heathrow-CTRL connection, one may 

envisage future air-rail transit in intercontinental and intra-European routes in the future. Yet 

more research will be required to explore such possibility.

10.6 Validity o f air traffic and productivity gain assumptions

Air traffic is well-known for its volatility. Historic trends at Heathrow Airport have seen 

fluctuation in traffic figures towards changes in world economy, including Oil crisis in 1978, 

US air raids in Libya in 1986 and Gulf War in 1990. Amongst three traffic aspects, air freight 

has shown the greatest sensitivity, whilst air traffic movement has been on persistent gentle 

growth since early 1980s. Nevertheless, the overall trend is discernible with growth at 

approximately 4% - 5% per annum.

According to major aviation bodies, world air traffic is estimated to grow at about 5% p.a.^^ in 

the coming decade. Europe is expected to remain buoyant with armual growth at around 5.5%

ICAO 1998 (See Table 9-7)
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- 6.5% in 1998 - 2002.̂ ®® The estimated growth at London area airports are ranged from 3.7%

- 4.1% p.a.^°% amongst which BAA forecast falls in the lower end of the range.

It is important to note the considerable discrepancy between the historic trend and future air 

traffic forecast with BAA’s air traffic assumptions at T5. In 1994, the actual passenger 

throughput has already superseded the assumption at 50 mppa in BAA’s “No T5 Scenario”. It 

rises up to 57.8 mppa in 1997, and sees 4.2% in the first half year in 1998.^®̂  If the trend 

carries on, Heathrow will easily reach the 60 mppa capacity in LAHT5’s No T5 assumption in 

early next millennium. From a hindsight, it is almost certain that No T5 traffic assumptions in 

both studies cannot stand up with the recent trends. And if  the trend prevails with an average 

growth at 3% - 4%, Heathrow may handle 96 - 113 mppa in 2016, provided that the runway 

and terminal capacity allows such expansion. Therefore, it is reasonable to assume air traffic at 

Heathrow may grow beyond 80 mppa (BAA - With T5 assumption) to 100 mppa (LAHT5 - 

With T5 assumption).

As for productivity gain, historic trends reveal fluctuation with air traffic growth and 

employment levels. Nevertheless an overall tendency o f continuous productivity improvement 

can be observed m the past 20 years. In addition, the increasing competition in post

liberalisation years has exerted pressure for higher productivity. Studies evidence that large 

European carriers, including BA, has been witnessing persistent productivity gain. The 

productivity gain assumed by BAA is not unattainable.

However a number o f factors may exert counteracting forces in the future productivity growth, 

such as rise of transit and long-haul traffic, commercialisation and privatisation, 

subcontracting and automation of airport activities. It is unclear about the net effect o f these 

factors in the friture trends.

One thing certain is that the productivity level will be higher with the additional transit traffic 

generated by T5, since transit passengers require few service in the landside functions, e.g. 

surface traffic, security and customs.

If future air traffic growth will grow up to 100 mppa (LAHT5 assumption) in 2016 with 

higher productivity gain (BAA assumption), the Heathrow-related employment will increase 

up to 117,300 in 2016 (based on BAA method; see Scenario 2 in Table 10-1), implying the

100 and Boeing (See Table 9-7) 
Except CAA 1994 (See Table 9-8)

102 Airline Business, Dec. 1998 p.54
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création o f 34,000 jobs between 1991 and 2016. That means the total employment impact of 

Heathrow would be medium o f BAA and LAHT5 forecasts.

Table 10-1 Results of substituting assumptions on BAA With 75 Forecast

Employment
(000s)

BAA Base Year 
Employment, 1991

BAA 2016  
Employment

Scenario 1 80 
mppa + low 

productivity gain

Scenario 2 100 
mppa + high 

productivity gain

Direct On-airport 52.3 54.4 61.5 68.5

Direct off-airport 8.7 11.6 12.3 17.8

Indirect 4.6 4.7 5.8 6.1

Induced 17.7 19.1 21.5 24.9

Total 83.3 89.8 101.1 117.3
Source: Employment Joint Data Group, Position Statement PS/1.4 Table 7 
Notes: Scenario 1: BAA base year employment, BAA traffic, LAHT5 productivity/method

Scenario 2: BAA base year employment, LAHT5 traffic, BAA productivity method

10.7 Research Limitations and Recommendations for Future Studies

Since the major research focus is on the evaluation of the Heathrow Employment 

Assessments, it is unable to pursue further investigation in the wider scope o f development 

effects arising from airport development, such as the Business Attraction Effect and Tourism 

Effect identified in the review o f airport impact studies.

Owing to the limited scope of this research, the analysis on air traffic and productivity gain at 

Heathrow Airport is fairly brief. Using the best judgement of the author, it has aimed to 

estimate the imphcations of these global/regional market trends on the airport employment at 

local level. Further studies would be needed to evaluate and quantify the net effects o f these 

counteracting trends in the future air traffic and productivity growth in Heathrow.

The thesis has also identified the limitations of the existing methodology and urge for the 

development of new instruments in employment assessment and forecasting to accommodate 

such complexities of airport development effects.

Finally, it is obligated to point out that the indebtedness and reliance o f this research on 

secondary statistics data.

10.8 Planning Implications o f the Public Inquiry of Heathrow Airport T5

By nature, town planners need to think ahead and envision the future in 20 or 50 years. It is 

our task to take a balance between economic benefits and environmental extemahties, amongst 

the interest o f the nation, the region and the localities, and more importantly, to take care of 

long-term sustainable development and short-term development pressures.
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The case o f Heathrow Airport Terminal Five has wide implications in town planning. It 

symbolises the conflicting views in transport and urban development which planners and 

policy-makers need to take care of: “National vs. Local interest”; “Development Pressure vs. 

Development Containment”; “Economic Benefits vs. Environment Conservation”,

To achieve the planning decision, planners need effective tools to establish the scope and 

magnitude o f impact that would be generated by the expansion project. Unfortunately, as it 

has seen in this thesis, the existing instruments in employment assessment are far fi'om 

satisfactory -  the models lack the robustness to stand independent of the latent interest of 

forecaster at public inquiry.

In conclusion, the nature of employment forecasting can be highlighted by the statements of 

previous Airport Inquiry Inspectors:

‘‘forecasting the labour requirements o f  an airport up to the end o f  the century is 
a formidable task^^^”

“The characteristics o f  the forecasting models were bound to be subject to many 
uncertainties and in consequence the results needed to be regarded with 
considerable circumspection.

With complex mathematical models and a plethora of figures, the appearance o f detailed 

precision of forecast figures are spurious. The results are, in the end, no more than indications 

of an order of quantitative assessment upon which planners need to make their best 

judgements over the conflicting interests.

Report of the Roskill Commission, 1971, quoted from Inspector’s Report, The Airports Inquiries, 1981-83, 
Ch.22, para. 1.5.

Graham Eyre QC, ibid., Ch.22, para. 1.8
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LA H/2013A 1 LAHT5 ! Martin Shenfield, 
j  BHC
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12. A ppendices

12.1 Abbreviation
ACE Annual Census of Employment

ACSG Airport Development Sub-group (RUCATSE)

ATK Available Tonne-kilometres

ATM Air Traffic Movement

BA British Airways

BAA BAA pic, former British Aviation Authority

BHC Berkeley Hanover Consulting
CAA Civil Aviation Authority
CAP Civil Aviation Policy
DETR Department of Environment, Transport and Regions
DoE Department of Environment
DoT Department of Transport
EANAG Ealing Aircraft Noise Action Group
EU European Union
GTRS General Transport Related Support Employment
HACAN Heathrow Association for the Control of Aircraft Noise
MAL Heathrow Airport Ltd.
HAWP Heathrow Area Working Party
MES Heathrow Employment Survey
lATA International Air Transport Association
ICAO International Civil Aviation Organisation
LAHT5 The Local Authorities Heathrow Terminal 5 group
LHR London Heathrow Airport
m million / metre

MCT Minimum Connection Time
MEW BAA Market Research Group
mppa million passengers per annum

natm non air transport movement

NTRS Non-Transport Related Support Employment

patm passenger air transport movement

PAX Passenger

PKF Pannell Kerr Forster A ssociates

RUCATSE Runway Capacity to Serve the South East

SC Statement of C ase
T5 Terminal Five

UK United Kingdom

US United States
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12.2 Heathrow Airporh Historic Traffic, Employment and Productivity Data 

Table 12-2 Heathrow Airport: Historic Traffic, Employment and Productivity Data
Employment Historic Traffic Productivity

Year PAX ATMs Cargo Gain
(000s) Growth

rate
(mppa) Growth

Rate
(000s) Growth

Rate
(000s

tonnes)
Growth

Rate
PAX/EMP

1971/72 50.4 16.663 256.1 343.3
1972/73 50.6 0.40% 18.746 12.50% 258.1 0.78% 419.8 22.28% 12.10%
1973/74 50.7 0.20% 20.547 9.61% 268.1 3.87% 465.3 10.84% 9.41%
1974/75 51.6 1.78% 20.337 -1.02% 267.7 -0.15% 460.8 -0.97% -2.80%
1975/76 51.9 0.58% 21.622 6.32% 253.9 -5.16% 394.3 -14.43% 5.74%
1976/77 52.9 1.93% 23.699 9.61% 254.8 0.35% 423.9 7.51% 7.68%
1977/78 55.5 4.91% 23.592 -0.45% 245.6 -3.61% 445.0 4.98% -5.37%
1978/79 56.6 1.98% 26.523 12.42% 264.8 7.82% 478.6 7.55% 10.44%
1979/80 57.2 1.06% 28.465 7.32% 274.0 3.47% 490.7 2.53% 6.26%
1980/81 54.0 -5.59% 27.105 -4.78% 259.9 -5.15% 462.7 -5.71% 0.82%
1981/82 48.1 -10.93% 26.380 -2.67% 239.2 -7.96% 442.6 -4.34% 8.25%
1982/83 43.7 -9.15% 26.196 -0.70% 245.8 2.76% 445.4 0.63% 8.45%
1983/84 44.3 1.37% 26.890 2.65% 256.3 4.27% 487.4 9.43% 1.28%
1984/85 45.9 3.61% 29.784 10.76% 267.7 4.45% 544.0 11.61% 7.15%
1985/86 47.2 2.83% 31.356 5.28% 280.0 4.59% 528.8 -2.79% 2.45%
1986/87 48.7 3.18% 31.713 1.14% 292.3 4.39% 454.7 -14.01% -2.04%
1987/88 49.0 0.62% 36.639 15.53% 310.4 6.19% 594.1 30.66% 14.92%
1988/89 51.4 4.90% 38.058 3.87% 330.4 6.44% 656.1 10.44% -1.03%
1989/90 53.9 4.86% 40.316 5.93% 351.3 6.33% 699.9 6.68% 1.07%
1990/91 52.3 -2.97% 41.217 2.23% 361.3 2.85% 671.9 -4.00% 5.20%
1991/92 52.3 0.00% 42.045 2.01% 373.9 3.49% 691.4 2.90% 2.01%
1992/93 52.3 0.00% 45.569 8.38% 388.1 3.80% 771.4 11.57% 8.38%

Source: based on BAA/1201 Table 4.3
Productivity (P/\X/EMP) is deducted from Passenger Traffic Growth rate and Employment Growth rate.
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12.3 Employment Forecasting Equation^®^

12.3.1 Direct On-Airport Employment

12.3.1.1 BAA

12.3.1.1.1 Directly Traffiorelated (PAX, ATM & Cargo) Employment

The equation formula is set out below:

Equation 1: Direct Traffic-reiated Empioyment (BAA)

Ei(t) =  Ejfbase) ‘ [ 1  (Gi(base-*t) ~ Pi(base->^t

Where = Level of employment in category / in the forecast year t,

where / = PAX, ATM  and Cargo

Ei(base) -  Level of employment in category / in the base year^^

Gi(basê O ^  Growth rate per annum for traffic driver o f category /

employment between base year and the forecast year

Pi(base-*o ~ Productivity gain per annum o f traffic driver o f category i

employment between base year and the forecast year

Equation 2: Growth Rate of Air Traffic per annum

ase

Where G(hase )̂ = Growth rate per annum for air traffic between base year

and the forecast year

Traffic base -  Air Traffic Figures in base year (base)

Traffic t = Air Traffic Figures in forecast year t

t - base = Forecast period between base year and forecast year

12.3.1.1.1.1 General Traffic-related Support Employment (GTRS)

In its report LAH/2012 Appendix B, LAHT5 tried to state the equations that BAA used in BAA/1201 and hence 
to generate a spreadsheet based simulation of BAA employment forecasts. It provides a good start for the replication 
of BAA and LAHT5 equations for the purpose of this thesis. Yet except those for Direct On-airport Employment, 
many of the equations in this report are believed to be incorrect or not update.

BAA uses 1992 as the base year of their forecast in Direct On-airport Employment.
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Equation 3:

EGTRS(t) = 0 .1 7  (EpAXt + E aTMl + ECargo t )

Where EoTRSft) ~ Level of employment in General Transport Related Support

employment in the forecast year t

EpAxt -  Level of employment in PAX-related category in the forecast

year t, and so forth for ATM & Cargo related employment

0.17 = Assumed proportion o f GTRS over the sum of PAX, ATM

and Cargo related employment.

12.3.1.1.1.2 Non Traffic-related Support Employment (NTRS)

Equation 4:

ENTRS(t) = [0.35 (E pAXt + E ATMt + E Cargo t + E qTRS ÛJ (EpNTRS(base-*t

Where Ejgjpso) = Level of employment in Non-Transport Related Support in

the forecast year t

EpAxt -  Level of employment in PAX-related category in the forecast

year and so forth for ATM & Cargo related and GTRS 

employment

PNTRS(base -^t)- Productivity gain per annum of NTRS employment between 

base year and the forecast year

0.35 = Assumed proportion of NTRS over the sum of PAX, ATM

and Cargo related and GTRS employment.

12.3.1.2 LAHT5

LAHT5 adopts BAA’s data o f On-airport employment in base year and uses the same formula

as BAA except the following differences:

(i) Base Year : LAHT5 uses 1991 as its base year, whilst BAA uses 1992.

(ii) Non-Traffic Related Support (NTRS) category: LAHT5 does not apply a secondary

productivity at additional to its weighted average o f the other four traffic-related categories.

The equation is listed as follows:
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Equation 5:

EnTRSO) =  [ 0 3 5  (E pA X t +  E aT M l +  E  cargo t +  E  GTRS t ) / *

Where EjgTRS(t) ~  Level of employment in Non-Transport Related Support in

the forecast year t

EpAXi -  Level o f employment in PAX-related category in the forecast

year t, and so forth for ATM & Cargo related and GTRS 

employment

0.35 = Assumed proportion o f NTRS over the sum of PAX, ATM

and Cargo related and GTRS employment.

22.3.2 Direct Off-Airport Employment

12.3.2.1 Hotel

Basically both BAA and LAHT5 use the same equation to forecast future off-site hotel 

employment on basis of their base year employment estimation and their assumptions o f hotel 

demand growth and productivity gain.

Equation 6

E, = Ebase [1 +

where E, = Employment at the year t = 2016

Ebase ^  Employment at the Base year

(1991 for BAA and 1992 for LAHT5)

G base-*t = Annual Growth Rate of Airport-related Hotel Demand

from base year to forecast year

P basest = Productivity Gain per annum

12.3.2.2 Freight Services

In spite their difference in defining base year off-airport freight services employment, both 

BAA and LAHT5 use the same equation to forecast future off-site hotel employment with 

relation to their assumptions o f cargo volume growth and productivity gain.
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Equation 7

E, =  +  G base-., -Pha^e^J

where Et = Employment at the forecast year  ̂at 2016

Ebase -  Employment at the Base year

G base-* I = Annual Growth Rate of Cargo Throughput from base

year to forecast year

Pbase- t̂ = Productivity Gain per annum

12.3.2.3 In-flight Catering Services

BAA and LAHT5 uses the same forecasting formula, but BAA has not specified the type of 

traffic growth it uses to project the In-flight employment, whilst LAHT5 relates its growth to 

passenger throughput.

Equation 8

E, =  E i^ e[I  +  Gbase^, - P  base^J

where Et = Employment at the forecast year / at 2016

Ebase = Employment at the Base year

G base-*t = Aimual Growth Rate of Passenger Throughput from

base year to forecast year

P basest = Productivity Gain per annum from base year to forecast

year

12.3.2.4 Airline Offices

12.3.2.4.1 BAA 

Equation 9

E f ^ b a s e [ l  ^  base-*t " P  base-^t]
(t-base)

where E, = Employment at the forecast y ear/a t 2016

Ebase = Employment at the Base year

G base-*t = Annual Growth Rate of On-Airport Employment from

base year to forecast year
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P base-*t = Productivity Gain per annum from base year to forecast 

year

12.3.2.4.2 LAHT5

LAHT5 basically uses the same projection equation, but it relates the growth o f airline office 

employment with passenger throughput.

12.3.2.5 Car-Parking

12.3.2.5.1 BAA

BAA does not include any off-airport car-parking employment in this assessment.

12.3.2.5.2 LAHT5 

Equation 10

E> t  E } ) a s g [ l  4-  Cj -  P b a s e - * t ]
(t-base)

where Et = Employment at the forecast year/a t 2016

Ebase = Employment at the Base year

G base-* t = Annual Growth Rate o f Passenger Throughput from

base year to forecast year

P base-*t = Productivity Gain per annum from base year to forecast

year

12.3.3 Indirect Employment

12.3.3.1 BAA

BAA estimates the first round o f purchase impact of Heathrow-related firms by empirical data 

and establishes the subsequent rounds o f purchase impact by applying Input-Output Analysis 

in which it assumes national relationships of Input-Outputs in the Study Area. It then convert 

these purchase impact in employment terms by applying average annual earnings in relevant 

industry groups for the South East.

To forecast BAA assumes relationship between groups of purchases and respective elements 

of air traffic, that is, Passenger Throughput, Air Traffic Movements, Cargo Throughput. For 

those relates more than one element, the one with higher growth rate is applied in the 

projection. It also applies productivity gain rate at 1.89% derived from Cambridge 

Econometrics.
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12.3.3.2 LAHT5

Due to the confidentiality o f the purchase data, LAHT5 is unable to achieve the information o f 

the information and simulate BAA’s methodology. Instead it apply a Indirect Employment 

Multiplier which describes the number o f employment indirectly generated by direct 

employment. By reviewing the ratio of BAA’s base year estimation and 2016 forecast, 

LAHT5 applies a rate at 0.008 and generates its 2016 forecast on basis o f its forecast o f Direct 

Employment.

12.3.4 Induœd Employment

12.3.4.1 BAA

Initially BAA calculate the base year employment by applying a multiplier of 1.24. It applied 

the same multiplier to the totals of Direct and Indirect Employment in forecast year to estimate 

induced employment.

Nevertheless, BAA is able to achieve a compromised multiplier value at 1.27 with LAHT5 

later during the T5 Inquiry.

12.3.4.2 LAHT5

LAHT5 believes 1.30 is appropriate value of the employment multiplier to estimate the 

Induced employment. But as mentioned above, it agrees on the median multiplier figure at 

1.27 with BAA.
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12.4 Productivity Gain of General Traffic-related Support (GTRS) and Non- 
Transport Related Support (NTRS) Employment

Table 12-1 : Tables showing Productivity Calculation o f GTRS category

BAA “With T5” Scenario
Employment Category Weight Productivity

Assumption
Weighted
Average

PAX related 47.18% 2.00% 0.94%

ATM related 32.98% 1.25% 0.41%

Cargo related 19.84% 2.25% 0.45%

Traffic support 1.80%
Notes: Weight refers to proportion of the sub-total of Passenger, ATM and Cargo-related staff

BAA No T5 Scenario
Employment Category Weight Productivity

Assumption
Weighted
Average

PAX related 40.79% 1.50% 0.61%
ATM related 37.50% 1.25% 0.47%

Cargo related 21.71% 2.25% 0.49%

Traffic support 100.00% 1.57%

Holes: Weight refers to proportion of the sutytotat of Passenger, A TM and Cargo-related staff 

LAHT5 ‘With T5’ Scenario
Employment

Category
Weight Productivity

Assumption
Weighted
Average

PAX related 47.12% 1.80% 0.85%

ATM related 28.03% 1.13% 0.32%

Cargo related 24.85% 2.03% 0.50%

Traffic support 100.00% 1.67%

Notes: Weight refers to proportion of toe sub-totai of Passenger, ATM and Cargo-related staff

LAHT5 ‘No 15’ Scenario
Employment Category Weight Productivity

Assumption
Weighted
Average

PAX related 41.84% 1.35% 0.56%

ATM related 35.79% 1.13% 0.40%

Cargo related 22.37% 2.03% 0.45%

Traffic support 100.00% 1.42%

Notes: Weight refers to proportion of toe sulytotalofPassenger, A TM and Cargo-related staff
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Table 12-2: Tables showing Productivity Calculation o f NTRS category

BAA “With T5” Scenario
Employment Category Weight Productivity

Assumption
Weighted
Average

PAX related 40.37% 2.00% 0.81%

ATM related 28.21% 1.25% 0.35%

Cargo related 16.97% 2.25% 0.38%

Traffic support 14.45% 1.80% 0.26%

Non-Traffic support 100.00% 1.80%
Notes:
* Weight refers to proportion of the sub-total of Passenger, ATM & Cargo-related and 
GTRS staff
** Productivity Assumption of Traffic Support staff are derived from Table 12-1.

BAA “No T5” Scenario
Employment Category Weight Productivity

Assumption
Weighted
Average

PAX related 40.37% 2.00% 0.81%

ATM related 28.21% 1.25% 0.35%

Cargo related 16.97% 2.25% 0.38%

Traffic support 14.45% 1.57% 0.23%

Non-Traffic support 100.00% 1.77%
Notes:
* Weight refers to proportion of the sub-total of Passenger, ATM & Cargo-related and GTRS staff 
** Productivity Assumption of Traffic Support staff are derived from Table 12-1.

LAHT5 “With T5” Scenario
Employment Category Weight Productivity

Assumption
Weighted
Average

PAX related 40.31% 1.80% 0.73%

ATM related 23.98% 1.13% 0.27%

Cargo related 21.26% 2.03% 0.43%

Traffic support 14.46% 1.67% 0.24%

Non-Traffic support 100.00% 1.67%
Notes:
* Weight refers to proportion of the sub-total of Passenger, ATM & Cargo-related and 
GTRS staff
** Productivity Assumption of Traffic Support staff are derived from Table 12-1.

LAHT5 “No T5” Scenario
Employment Category Weight Productivity

Assumption
Weighted
Average

PAX related 40.31% 1.35% 0.54%

ATM related 23.98% 1.13% 0.27%

Cargo related 21.26% 2.03% 0.43%

Traffic support 14.46% 1.42% 0.21%

Non-Traffic support 100.00% 1.45%
Notes:
* Weight refers to proportion of the sub-total of Passenger, ATM & Cargo-related and GTRS staff 
** Productivity Assumption of Traffic Support staff are derived from Table 12-1.
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Table 12-3: Weighted Average Productivity

With T5 NoT5

BAA LAHT5 BAA LAHT5

General Traffic-related 
Support (GTRS)

1.80% 1.67% 1.57% 1.42%

Non-T raffle-related 
Support (NTRS)

1.80% 1.67% 1.77% 1.45%

Table 12-4: Table comparing Productivity Gain Assumption o f Direct 
On-airport by BAA and LAHT5

Source: BAA/1201 & LAH1013A
Notes: * For GTRS category, BAA and LAHT5 assume that it equals to weight average of three 
traffic-related employment
** For NTRS category, BAA apply additional 1.5% (With T5) & 1.25% (No T%) productivity gain on 
top of the weight average of the four traffic related employment; LAHT5 does not apply such 
secondary productivity gain.
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Employment With T5 Without T5

Category BAA LAHT5 □iff. BAA LAHT5 Diff.

PAX related 2.00% 1.80% 0.20% 1.50% 1.35% 0.15%

ATM related 1.25% 1.13% 0.13% 1.25% 1.13% 0.13%

Cargo related 2.25% 2.03% 0.23% 2.25% 2.03% 0.23%

Traffic support 
(GTRS)

1.80% 1.67% 0.13% 1.57% 1.42% 0.15%

Non-Traffic 
support (NTRS)

1.8%+ 
1.5% = 

3.3%

1.67% 1.63% 1.77% + 
1.25% = 
3.02%

1.45% 1.57%
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12.5 Off-Airport Em ploym ent Assessm ent ; M ethodology and Replication

12.5.1 Hotel

12.5.1.1 Calculation of BAA Base Year Hotel Employment 

Table 12-5 : PKF Forecast of Hotel Demand in the Vicinity of Heathrow
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Airport Related 
Roomnights

Aircrew
Roomnights

Commercial
Roomnights

Total
Roomnights

sold

1993 (Actual) 305383 251658 856768 1413809

Proportion 22% 18% 61% 100%

2016 With T5 400000 317100 1219780 1936880
Proportion 21% 16% 63% 100%

2016 No T5* 300000 301000 1219780 1820780

Proportion 16% 17% 67% 100%
Source: BAA/1205 Table 10 and E2
Note: * A ssu m e P a sse n g e r  throughput = 60  m ppa

Table 12-6 : Calculation of BAA Base Year Off-Airport Hotel Employment

Data Source Zone Total Hotel 
Staff

Dependency
Rate

Airport-generated Hotel 
Employment

PFK *** Core Area 2470* 0.4 988

ACE Peripheral Area 7290** 0.1 729

1720

Data: BAA/45
Note: *Core Area Hotel em ploym ent equals to 2870  nos. hotel sta ff according to PFK estim ation minus 
400  nos. hotel staff in On-Airport hotels.
** Peripheral Area Hotel Em ploym ent equals to 10,160 total em ploym ent in the whole S tudy Area as  
recorded in Annual C ensus of Em ploym ent (ACE) minus 2870  nos. hotel staff within Core Area.
***BAA has taken PFK estim a tes in 1994 as its b a se  year.
**** The total cannot b e  su m m ed due to rounding.

Table 12-7: BAA Forecast o f Off-Airport Hotel Employment

Base Year (1991) Estimation 1710

' Hotel Demand Growth (G) (1994-2016) 21.80%

growth per annum 0.90%

. Productivity Assumption (P) staff to room ratio (1994) 0.48
staff to room ratio (2016) 0.45

growth per annum 0.29%
Net Growth Factor (G-P) With T5 0.61%

No T5 -0.29%

2016 Forecast With T5 1,990*
No T5 1,610*

Notes: *Using equation in Appendix, the forecast figure calculated are 1,991 (With T5) and 1,590 (No T5).
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12.5.1.2 LAHT5 Hotel Demand Forecast

Table 12-8 : Annual Growth Rate o f LAHT5 Hotel Demand Study

24m m
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Inner HTTA Outer HTTA Total

No T5 With T5 N oT5 With T5 No T5 With T5

1992 Estimates 2520 — 405 — 2925 -

2016 Forecast 3800 5600 600 900 4400 6550

Growth rate p.a. 1.73% 3.38% 1.65% 3.38% 1.72% 3.42%
Source: LAH2014 Errata 2

Table 12-9 : BMC Estimates o f Base Year Dally Room Use In Inner and Outer Area o f  
Heathrow Airport

Inner HTTA Outer HTTA Total

Airline Related Demand 466 14 480

Passenger Related 
Demand

2054 391 2445

Total Heathrow-Related 
Hotel Demand

2520 405 2925

Non-Air 1398 1562 2960

Total 3918 1967 5885
Source: LAH/2014 Errata 2 Table 2

Table 12-10 : BHC Forecast o f Heathrow Related Hotel Room Demand In 2016

Inner HTTA Outer HTTA Total

No T5 With T5 No T5 With T5 No T5 With T5

Airline Related 
Demand

700 750 * * 700 750

Passenger 
Related Demand

3100 4850 600 900 3700 5800

Total Heathrow 
Related Demand

3800 5600 600 900 4400 6550

Source: LAH2014 Errata 2 Table 5 
Notes: Demand is measured in rooms/day 
* means demand was less than 50
All numbers are rounded to the nearest 50, columns may not sum as a result.

Table 12-11 : LAHT5 Forecast o f Off-Alrport Hotel Employment

No T5 With T5

Base Year (1991) 2300

Forecast Period 24 24

Hotel Demand Growth p.a. (G) 1.72% 3.42%

Productivity Assumption p.a. (P) 0.29% 0.29%

Net Growth Factor (G-P) 1.43% 3.13%

2016 Forecast 3,200 4800
Notes: *Using equation in Appendix, the U>recast figure calculated are 
4,819 (With T5) and 3,234 (No T5).
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12.5.1.3 Sensitivity Test on Off-Airport Hotei Employment Forecast 

Table 12-12 : Sensitivity Tests on BAA Forecasts o f Off-Airport Hotei Empioyment

BAA Forecast of Off-Airport 
Hotel Employment

Scenario A

Dependency rate for Core 
Area = 100%

Scenario B

LAHT5 Hotel Demand 
Growth Rate

No T5 With T5 No T5 With T5

Base Year 3199* 3199* 1710 1710

Hotel Demand Growth (G) 0.90% 0.90% 1.72% 3.42%

Productivity Assumption (P) 0.29% 0.29% 0.29% 0.29%

Net Growth Factor (G-P) -0.29% 0.61% 1.43% 3.13%

2016 Forecast 2975 3725 2439 3695

Incremental Diff. from BAA 
Forecast

-985 -2115 -449 -2085

Notes: * If all hotel employment in core area is taken into account, base year off-site employment 
would be 2470+729 =  3199.

Table 12-13 : Sensitivity Test on LAHT5 Off-Airport Hotei Empioyment

Scenario without dependency 
assumption on peripheral 

area

Scenario with BAA Airport- 
related Hotel Demand 
Growth Assumption

No T5 With T5 No T5 With T5

Base Year (1991) 2600 2300
Hotel Demand Growth 
p.a. (G)

1.72% 3.42% 0.00% 0.90%

Productivity Assumption 
p.a. (P)

0.29% 0.29% 0.29% 0.29%

Forecast Period 24 24 24 24

Net Growth Factor (G-P) 1.43% 3.13% -0.29% 0.61%

2016 Forecast 3,656 5,448 2,145 2,661

Diff. from LAHT5 forecast 422 629 -1,089 -2,158

12.5.2 Freight Service

12.5.2.1 The Data Source and Popuiation of the BAA Survey

The sample of Pieda telephone survey of freight service companies are extracted from the 

“London: Air Cargo Gateway to the World International Handbook and Directory” published 

by BAA in 1994. This provides a directory o f freight companies for Heathrow Airport, 

including 271 companies listed as off-airport cargo agents, and 16 listed as courier and 

express companies. After eliminating 6 firms for on-airport location or double entry, the total 

o f 281 forms the population list o f the telephone survey. A sample o f 185 companies (66%) 

was then selected and interviewed on telephone in regards to their business and employment 

characteristics.
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As a consequence o f the telephone survey, 16 companies were excluded, 12 o f which were 

assumed to have ceased trading since they could not be contacted from the correspondence in 

the directory and there was no number at Directory Enquiries. It reduced the population from 

the BAA Air Cargo Directory to 264 off-airport freight forwarding, express and courier 

companies.

Following the telephone survey, British Airways submitted a document to the T5 Inquiry 

(BA/201) which provided a list o f freight forwarding companies within 5 and 20 miles o f the 

airport. There were 313 companies on this list which were identified as being off-airport, but 

within the BAA Study Area. This list was compared with the BAA Air Cargo Directory and 

130 companies were identified as being on the BA/201 list and not on the BAA Directory. 

Pieda have assumed that the characteristics (in terms o f employment) of these companies were 

the same as those companies surveyed in the telephone interview and added the 130 

companies to the population from the BAA Directory o f 264. This yielded a total company 

population of 394.

12.5.2.2 Replication of Base Year Estimation

12.5.2.2.1 BAA

Prof. MacKay o f Pieda pic. described the process of its estimation on base year freight 

employment in the Appendix B o f his Proof of Evidence (BAA/45). Although it is in some 

details, actual procedures are unclear. For the purpose o f rephcation, the mid-point average of 

number of staff is assumed according to BAA descriptions and applied in the calculation. Yet 

even if  the lower end of employee number o f firms over 100 is applied, it results in an 

estimate of average number o f staff per company dependent on Heathrow of 16 instead o f 14 

as Pieda estimated.

The approach of Pieda estimation can be described as follows:
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(a) estimate the employment o f freight companies within Study Area;

Table 12-14 Distribution o f Companies by Total Empioyment
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Staff number Mid-point Average no. of 
staff *

Company quantity Employment
Sub-total

Less than 10 5 51 255

10-24 17 39 663
25-50 37.5 15 562.5

50-100 75 11 825

Over 100 100 3 300

Total 119 2605.5

Average em ploym ent per com pany 22
Source: BAAJ45 Table B2
* Data interpreted from BAA description of the method it used

(b) estimate the proportion o f the business o f these freight companies dependent upon 

Heathrow;

Table 12-15 Percentage o f Business Dependent on Heathrow

Dependence Rate Mid-point average* Company quantity Sub-total

1%-25% 0.12 6 0.72
26%-50% 0.37 12 4.44
51%-75% 0.625 24 15
76%-99% 0.865 63 54.495

100% 1.00 12 12
Don't Know* 0.865 2 1.73

Total 119 88.385

Average D ependence Rate on Heathrow 74.27%
Source: BAAd45 Table B3
Note: Totals may not sum due to rounding
* Data interpreted from BAA description of the method it used.
* The companies which failed to estimate the percentage were assumed to have the same percentage 
distribution as companies of similar size. Since it is not specified in 8 A 4  documents, it is assumed to be 
equivalent to the modal value, i.e. 76% -  99% for replication purpose.
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(c) apply the mid-point percentage of the ranges o f Heathrow dependency to the estimates of 

employment and yield the estimate of direct off-airport freight employment which is 

dependent on Heathrow in the year 1995.

Table 12-16 Replication o f BAA Estimation o f Off-Alrport Airport-related Freight
Employment in 1995

Average % of Business Dependent on Heathrow 74.27%

Average number of staff per company 22

Average number of staff per company dependent on Heathrow 16*

Total number of freight firms 394

Total number of freight employment dependent on Heathrow 
(1995)

6407*

Source: Table 12-15 & B/KA/45 Appendix B
*BAA estimate 14 persons per company dependent on Heathrow and hence total employment of 5,516 in 1995.

(d) deflate the 1995 employment figure to 1991 base year with accordance to cargo volume 

handled by Heathrow during the said period.

Table 12-17 Replication o f BAA Deflation o f Off-site Freight Employment from 1995 to
1991

Total number of freight employment dependent on Heathrow 
(1995)

6,407

Cargo throughput in 1993/1994 (Tonnes) 995,800
Cargo throughput in 1991/1992 (Tonnes) 691,400
Cargo growth rate p.a. (1991-1994) 9.55%

Productivity gain p.a * 0.00%

Total number of freight employment dependent on Heathrow in 
1991

4,449**

Source: Table 12-15 & Cargo Data from BAA/45 Appendix B
* B/\A have not mentioned allowance of productivity gain over die penod 1991-94, thus it is assumed  
to be zero in this replication.
** 6 A A  estimate o f3,950.

It should be noted that BAA has come up with an estimate o f average employment o f 14 

persons per company who were dependent on Heathrow, but it is unable to replicate BAA’s 

calculation here. If BAA’s estimate is substituted into Table 12-17, it yields the exact result of 

off-site freight employment dependent on Heathrow as BAA’s in its estimation in BAA/45; 

that is, an estimate of total employment o f 5,516 for 1995 and 3,830 for 1992, as illustrated in 

Table 12-18.
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Table 12-18 Calculation of Off-site Freight Employment using BAA's average number 
of staff per company dependent on Heathrow.

Average number of staff per company dependent on 
Heathrow

14

Total number of freight firms 394

Total number of freight employment dependent on 
Heathrow (1995)

5516

Cargo growth rate p.a. (1991-1994) 9.55%

Productivity gain p.a. 0.00%

Total number of freight employment dependent on 
Heathrow in 1991

3830

Yet Prof. MacKay revised his estimates for 1992 from 3,830 to 3,950 in his second errata 

without giving any reasons, thus it is unable to adjust the replication to accommodate such 

alteration, but the calculation is still thought to be sound to conduct sensitivity test with 

reasonable range of error.

(e) BAA then project the growth of freight employment with accordance to the its cargo 

growth forecast and productivity gain assumption (at 2.25% p.a. for both “With T5” and “No 

T5” Scenarios).

Table 12-19 Replication of BAA Forecast of Freight Employment

No T5 With T5

Cargo " G ro ^ h A ssu m p tio n  -, ̂
1992 (Actual) 691,400
2016 Forecast 1,600,000 1,800,000
Cargo Growth Rate p.a. (G) 3.56% 4.07%
Productivity Gain p.a. (P) 2.25% 2.25%
Net Growth Factor p.a. (G - P) 1.31% 1.82%

Freight E m p loym en t /  j  /
Base Year 3,950*
2016 Forecast 5,395** 6,086**

2016 T5 Impact on base year 2,136
T5 Impact in 2016 690

Note:
* BAA's Original Estim ate
**BAA original forecasts are 5 ,390 (No T5) & 6 ,070  (With T5).

However it is unclear about the base year and forecast period that BAA is using. If the base 

year estimates of 3,950 is projected with the net growth rate over 25 years, the resultant 

forecast will be 5,466 (No T5) and 6,196 (With T5) which is considerably deviated from 

BAA’s own forecast at 5,390 and 6,070 in the respective scenarios. If it assumes the base year 

be 1992 and forecast period as 24 years, a reasonably close figures can be drawn from the 

calculation at 5,395 and 6,086.
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12.5.2.2.2 LAHT5

Although LAHT5 have accepted Pieda Telephone Survey on off-site freight employment for 

those companies with less than 100 employees, the number o f alterations it has made and its 

separate assumption on category o f firms with over 100 employees make it difficult to identify 

the exact variation in the calculation.

(a) It assumes that there are approximate 11 to 20 companies o f this size in the Study Area 

and finds that average employment per firm is approximately similar at 218 in the 

telephone survey conducted by itself on 11 firms o f this size. In additional, most firms 

indicated that between 90% to 100% of their business was Heathrow related. It greatly 

raises the number of Heathrow dependent employment.

(b) LAHT5 adds the 12 firms which are assumed to have ceased trade and are excluded by 

BAA to the total population. It justifies its case by arguing that, giving the nature o f the 

freight industry, any firms that dropped out between the publication of the source lists^°^ 

and the time of the survey would have been replaced by other firms which would not be on 

the list until the foUowing year and thus would be excluded from the survey.

(c) It treats all employees in firms which conduct more than 50% of the business related to 

Heathrow as being part of the Heathrow employment impact owing to the reasons 

discussed in hotel employment.

(d) To achieve consistency it has counted the numbers of employees in total instead o f their 

full time equivalents^^*.

(e) It also adds the employment from the second survey undertaken by Pieda on basis o f the 

hst supplied by LAHT5 earlier. The findings o f this survey has been dismissed by BAA as 

it yields only additional 234 jobs and are considered to be offset by the buffer allowance 

which BAA has prepared in its estimation for those employment o f small firms left out in 

the survey*®̂ .

The source list includes a 1995 Freight Firm Directory published by BAA and a list of freight firms within 5 and 
20 miles from Heathrow supphed by British Airways.

While neither BAA nor LAHT5 has specified the difference of figures in absolute number and fiill time 
equivalent, it is hard to assess the impact of such alteration in the final outcomes. However it is believed to the 
relatively minor in comparison to the difference of their traffic growth assumptions.

BAA/1232
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Table 12-20 Distribution of Companies by Total Empioyment
Staff number Mid-point Average 

no. of staff *
Company
quantity

Employment
Sub-total

Less than 10 5 51 255
10-24 17 39 663
25-50 37.5 15 562.5

50-100 75 11 825
Over 100 150* 15* 2250

Total 131 4555.5

Average employment per company 35
Data interpreted from LAHT5 description of the method it used 

* It is assumed to be around 11 and 20 companies in over 100 employees with average 
employment per firm at 218.

It is unclear about the mid-point average for large firms with over 100 employees that LAHT5 

applies in its calculation. Whilst it found that the mean of employee numbers o f those large 

firms it surveyed is 218, it would lead to a massive deviance o f the final forecast if  218 is 

used as the mid-point average for firms over 100 employees. For the purpose o f replication, 

the figure 150 is adopted in this calculation in Table 12-20.

Table 12-21 Percentage o f Business Dependent on Heathrow

Dependence Rate Mid-point average * Company
quantity

Sub-total

1%-25% 0.12 6 0.72
26%-50% 0.37 12 4.44
51%-75% 0.625 24 15
76%-99% 0.865 75* 64.875

100% 1 12 12

Don't Know 0.865 2 1.73

Total 131 98.765

Average Dependence Rate on Heathrow 75.39%
Note: Totals may not sum due to rounding
* Data interpreted from LAHT5 description of the method it used
* LAHT5 finds that the majority of large firms have 90% -100%  of their business related to 
Heathrow.
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Table 12-22 LAHT5 Base Year Estimation

Average % of Business Dependent on Heathrow

Average number of staff per company

Average number of staff per company dependent on 
Heathrow

75.39%

35

26

Total number of freight firms* 406
Total number of freight employment dependent on 
Heathrow (1995)

10644

Cargo throughput in 1993/1994 (Tonnes) 995,800

Cargo throughput in 1991/1992 (Tonnes) 691,400

Cargo growth rate p.a. (1991-1994) 9.55%

Productivity gain p.a. (1991-1994) 0.00%

Total number of freight employment dependent on 
Heathrow in 1991

7391**

•  Total number of firms are consisted of BAA survey population together with 12 firms which 
are assumed to have ceased trade and excluded by BAA.
The total number of freight employment dependent on Heathrow estimated by LAHT5 is 
7,000, which is 91 less than the figure calculated in the above table.

Table 12-23 Replication o f LAHT5 Forecast o f Freight Empioyment

No T5 With T5

Traffic Growth Factor

1991 (Actual) 661,100
2016 Forecast 1,900,000 2,800,000
Cargo Growth Rate p.a. (G) 4.31% 5.94%

Productivity Gain p.a. (P) 2.03% 2.03%

Net Growth Factor p.a. (G - P) 2.29% 3.92%

Forecast period 25

Freight Employment
Base Year 7391 (7,000)*

2016 Forecast 13,011 (12,300)* 19,321 (18,100)*

T5 Impact

2016 T5 Impact on base year 11,931

T5 Impact in 2016 6,310
* The italic figures are LAHT5 original estimates.

Table 12-24 Replication o f LAHT5 Forecast using its original base year estimation 
figure.

Freight Employment Forecast No T5 With T5

Base Year 7000

2016 Forecast 12323 (12,300)* 18,300 (18,100)*
* The italic figures are LAHT5 original estimates.
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Table 12-25 Calculation of BAA Off-site Freight Employment with Productivity Gain 
Assumption

Average number of staff per company dependent on 
Heathrow

14

Total number of freight firms 394

Total number of freight employment dependent on 
Heathrow (1995)

5516

Cargo growth rate p.a. (1991-1994) 9.55%

Productivity gain p.a. 2.25%

Total number of freight employment dependent on 
Heathrow in 1991

4161

Table 12-26 Sensitivity Test of Base Year Estimation and Net Growth Factor on BAA 
and LAHT5 Forecasts

BAA Forecast LAHT5
Forecast

Scenario with LAHT5 
Net Growth Factor 

Plus BAA base year 
estimation

Scenario with BAA 
Net Growth Factor 
Plus LAHT5 base 
year estimation

Base Year* 
2016 Cargo 
Forecast 
No T5 
With T5

691,400

1,600,000
1,800,000

661,100

1.900.000
2.800.000

661,100

1.900.000
2.800.000

691,400

1,600,000
1,800,000

No T5 
With T5

3.56%
4.07%

4.31%
5.94%

4.31%
5.94%

3.56%
4.07%

No T5 
With T5

2.25%
2.25%

2.03%
2.03%

2.03%
2.03%

2.25%
2.25%

No T5 
With T5

1.31%
1.82%

2.29%
3.92%

2.29%
3.92%

1.31%
1.82%

Base Year 
Forecast period 

# #  Forecast 
No T5 
With T5

3950
24

5,395
6,086

7000
25

12,324
18,300

3950
25

6,954
10,326

7000
25

9,687
10,981

r,
2016 T5 Impact on 
base year 
T5 Impact in 2016

2,136

690

11,300

5,976

6,376

3,372

3,981

1,294
* B ase y ea r  o f Cargo F orecast is 1992 for BAA and 1991 for LAHT5.
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12.5.3 In-flight Catering

12.5.3.1 BAA

On a basis o f the findings of a sample survey o f Off-Airport catering companies undertaken 

by Pieda, BAA estimates Off-Airport In-flight catering employment in base year as 1,780 in 

1991.

BAA then applies the same approach adopted for direct On-Airport forecasts and assumes that 

employment changes will depend on traffic and productivity growth. As there is no reason to 

assume that On-Airport productivity growth would apply to Off-Airport catering companies, a 

productivity growth rate of 1.8% per annum has been derived fi'om Cambridge Econometrics 

forecasts for the South East^^°. This is used for both the with and without T5 scenarios.

Table 12-27 BAA Forecast In-flight Catering Employment

No 15 With T5

Growth F actor
Traffic Growth Rate p.a. 0.87% 2.74%

Productivity Growth Rate p.a. 1.80% 1.80%

Net Growth Rate p.a. -0.93% 0.94%

E m p lo ym en t F orecast
Base Year Estimation 1,780
2016 Forecast 1,410 2,250

75 Im pact
2 0 1 6 1 5  Impact on 1991 470

15  Impact in 2016 840

With the combined forces of the traffic growth and productivity gain assumptions, BAA 

estimates that there will be 1,410 (No T5) and 2,250 (With T5) Off-Airport in-flight catering 

employment in 2016. It implies that T5 would bring an additional 470 jobs in these companies 

if  compared to 1991, but the impact is as high as 840 if  it is to consider the difference that T5 

will make in the two scenarios in 2016.

It should be noted that BAA has not specified which aspect of traffic growth are considered to 

influence in-flight catering demand. Presumably, it would project the demand o f in-flight 

catering with the increasing number of passengers: 1,351 (No T5) and 2,224 (With T5)

Cambridge Econometrics is a private company supplying information and models of economic forecasts. In spite 
the effort it has made, it is unable to tract any of their pubhcation or reports that might contain the information they 
have supphed to BAA in this occasion.

Using average growth rates of passenger throughput estimated by BAA to project in-fhght catering employment, 
the outcomes in general confirm with BAA’s employment figures (See Appendix for calculation).
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12.5.3.2 LAHT5

LAHT5 conducted a survey o f in-flight catering companies in 1995 and regress up the 

findings to 1991 for its base year estimation as 2,100, which is 320 higher than BAA’s. As 

little details of its empirical data is given, it is hard to trace the difference between LAHT5 

and BAA. However, one factor can be identified, as LAHT5 includes the employment o f  a 

particular com pany*w hich did not exist in 1991. Its justification is the output o f this 

particular company would have been supplied by other companies in operation during that 

period. It would be misleading if  it is to ignore those employment o f firms which have taken 

over business from others later on during the survey time.

As for the forecast, LAHT5 uses an almost identical methodology as BAA’s but with a much 

higher passenger traffic growth rate. Thus the outcomes are higher than BAA’s. It should also 

be noted it does not discount BAA’s productivity growth rate as it does in other employment 

categories, implying it might accept the reliability of Cambridge Econometrics forecast.

Table 12-28 LAHT5 Forecast o f Off-Alrport In-flight Catering Employment

No 15 With 15

G row th Factor
Passenger Traffic Growth Rate p.a. 1.61% 3.71%
Productivity Growth Rate p.a. 1.83% 1.83%
Net Growth Rate p.a. -0.21% 1.89%

E m p lo ym e n t F orecast
Base Year Estimation 2,100

2016 Forecast 2,000 3,300

75 Im pac t

Overall Impact 1,200

Net T5 Impact 1,300
* The calculated value using LAHT5 methodology Is 1,992 for No 75 and 3,351 for 
With 75 Scenarios.

' Abella & Gate Gourmet (LAH/2013A para. 3.22)
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Table 12-29 Comparing BAA and LAHT5 Forecast o f Off-Alrport In-fllght Catering 
Employment

BAA LAHT5 Absolute
Difference

Percentage
Difference

Base Year Estimation 1,760 2,100 -320 -18%

2016 Forecast With T5 2,250 3,300 -1,050 -47%

2016 Forecast No T5 1,410 2,000 -590 -42%

Overall Impact 470 1,200 -730 -155%

Net T5 Impact 840 1,300 -460 -55%
Source: B /W 45 Erratum and LAH2013A

The origins of the divergence between BAA and LAHT5 forecasts in in-flight catering 

employment is consistent with those in hotel and freight employment: firstly, BAA concludes 

a lower employment figure in base year from its empirical survey; secondly, BAA applies a 

lower traffic growth deriving from its traffic forecast. It means BAA’s net growth rate is 

0.72% (“No T5” scenario) and 0.94% (“With T5”) lower than LAHTS’s. The only similarity 

is that the two studies use the same productivity assumption from Cambridge Econometrics.

12.5.4 Airline Offiœs

12.5.4.1 BAA'”

As in other Off-Airport employment categories, BAA estimates the base year figures from 

empirical sources, yet in case o f airline offices, the survey population so small that BAA is 

able to contact every airline which operates at Heathrow for the base year. Each o f these 

airlines were asked for the number of office staff who reported to duty Off-Airport within 

Study Area, and the number among these employment were dependent on Heathrow. 

Grossing up these figures, BAA claims that there is 1,220 Off-Airport airline employment 

dependent on Heathrow in 1991, two-thirds are employees of British Airways and includes 

850 persons who moved to Off-Airport at Odyssey House in 1990.

BAA did not include this category of employment except its latest assessment (BAA/45) because it was felt to be 
not Heathrow-related and therefore to be independent of T5. It changed its mind when it leamt that some 850 
persons employed by British Airways at Odyssey House moved Off-Airport in 1990. Since this employment was not 
included in the On-Airport employment assessment, it is decided that the Off-Airport airline offices employment is 
significant enough to be included in the employment assessment.
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1995
Employment

1995 LHR 
Dependent 

Employment

1991 LHR 
Dependent 

Employment

British Airways 1,349 69 919*

Aer Lingus 51 30 30

Air India 61 60 —

American Airlines 475 10 10

Canadian Air. Int. 46 46 -

KLM 104 104 104

Singapore Airlines 61 54 54

Saudi Arabian 68 62 62

Qantas'' N/A N/A 40^

Total 2,213 435 1,219
Source: B /W 45 Table C1 
Notes:
a) Includes 850 who moved to Off-Alrport Odyssey House in 1990.
b) Qantas not in Study Area in 1995
c) Data provided directly by Qantas

It should be noted that BAA finds that among 2,213 airline staff working in Off-Airport 

location during the survey in 1995, only 435 persons are thought to be dependent on 

Heathrow. Many staff are excluded because they are working to support the airline service in 

UK, or they are working for the Administration and Headquarter function o f the airline in 

Europe. For example, only 10 out of 475 employees of American Airlines are included as 

dependent on Heathrow.

In regards to growth factors in the forecast, the persons employed in Off-Airport airline 

offices are involved in functions such as finance and personnel and therefore not directly 

related to the number of passengers or cargo through the airport. BAA assumes that airline 

office employment in line with On-Airport employment as a whole. Accordingly, BAA 

forecasts Off-Airport airline employment in 2016 of 1,050 without T5 and 1,270 with T5.

In terms of job nature, airline office would be even closer to On-Airport Non-transport Related Support (NTRS) 
staff who assumes clerical, administrative, personnel and finance functions. Nonetheless, BAA did not specified the 
reason of the linking of Off-Airport Airline Office Employment and On-Airport Employment.
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Table 12-31 Replication o f BAA forecasts o f Off-Alrport Airline Office Employment

No T5 With 15

Growth Factor (On-Airport Employment)
Base Year Estimation 52255

2016 Forecast 44800 54400

Growth Rate p.a. -0.64% 0.17%

Productivity Gain p.a. 0 0

Net Growth Rate -0.64% 0.17%

Employment Forecast
Base Year Estimation 1220

2016 Forecast 1,050 1,270

T5 Impact
2016 Impact on base year -181

T5 Impact in 2016 52
* The rounded up Precast figures are 1,039and 1,272.

12.5.4.2 LAHT5

Prior to the census o f Off-Airport airline employment undertaken by BAA, LAHT5 have 

identified 9 airline companies with Off-Airport offices and conducted a sampled survey in 

1995. Their findings are regressed back to 1991 level and results in a total o f 2,000 Off- 

Airport airline employment. This figure are adjusted when the BAA census become available. 

Yet LAHT5 treats all the employment in those airline offices as Heathrow related, hence only 

slightly reduces its initial evaluation to 1,900"^.

Table 12-32 Table replicating the LAHT5 forecasts o f 
Off-Alrport Airline Office Employment

No T5 With T5

Employment Forecast
Base Year Estimation 1,900
2016 Forecast 2,300 3,000

T5 Impact
2016 Impact on base year 400

T5 Impact in 2016 1,100

It is unclear how LAHT5 project the 2016 employment figures from its base year estimation. 

As stated in LAH/2010 para. 5.19 and LAH/2013A para 5.16, LAHT5 claims to use data on 

passenger growth and also allow for productivity gain. As shown in Table 12-33, the growth 

rate o f passenger throughput according to LAHT5 traffic forecast are 1.61% without T5 and 

3.71% with T5. The net growth rates from its forecast figures are induced from its airline

LAHT5 have not elaborated how it derives the figure from BAA’s census. It is noted that it imphes a growth of 
313 Off-Airport Airline employment over five years of time from 1991 (LAHT5 base year estimation) to 1995 
(BAA census of Actual employment).
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employment forecast. The implicit productivity gain p.a., which by assumption is the 

difference by deducting the net growth rate from the traffic growth rate, reveals a huge 

disparity between “No T5” and “With T5” scenarios. Such disparity in productivity gain rate 

does not exist in other categories and no explanation have been stated in any LAHT5 

documents.

Table 12-33 Table showing the Growth Factor o f 
LAHT5 Forecast o f Off-slte Airline Office Employment

No 15  With 15

G rowth F actor (P a ssen g e r  Throughput)

Base Year Estimation 

2016 Forecast 

Growth Rate p.a.* (G) 

Productivity Gain p.a.** (P) 
Net Growth Rate*** (G - P)

40.2

60 100 

1.61% 3.71% 

0.85% 1.87% 

0.77% 1.84%
• Growth Rate p. a. is calculated from Passenger Throughput,
** Net Growth Rate is calculated from LAHT5 employment forecast figures and 
*** Productivity gain equals to Growth rate minus Net Growth Rate.

12.5.4.3 Comparison of BAA and LAHT5

Table 12-34 Comparing BAA and LAHT5 Forecast o f Off-Airport Airline Office 
Employment

BAA LAHT5 Incremental Diff. Percentage
Diff.

Base Year Estimation 1,220 1,900 -680 -56%

2016 Forecast With 15 1,270 3,000 -1,730 -136%

2016 Forecast No T5 1,050 2,300 -1,250 -119%

Overall Impact 50 1,100 -1,050 -2100%

Net 15  Impact 220 700 -480 -218%
Source: BAA/45 Erratum and LAH2013A
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N o T 5

BAA LAHT5 Diff.

Growth Rate p.a. (G) 

Productivity Gain p.a. (P)

Net Growth Factor p.a. (G - P)

-0.64%

0

-0.64%

1.61%

0.65%

0.77%

-2.25%

-0.65%

-1.41%

W Hh TS

Growth Rate p.a. (G) 

Productivity Gain p.a. (P)

Net Growth Factor p.a. (G - P)

0.17%
0

0.17%

3.71%

1.87%

1.64%

-3.54%

-1.67%

-1.66%

12.5.5 Car Parking

12.5.5.1 BAA

BAA did not included this category in its Off-Airport employment assessment where its On- 

Airport assessment has already included those car-parking employment within the airport 

perimeter.

12.5.5.2 LAHT5

LAHT5 construct an estimate o f employment in this sector in 1995 through a sampled survey 

of the 12 Off-Airport airport car parking operations in close proximity to Heathrow. Using 

data on passenger growth between 1991 and 1995, it estimates that employment in this sector 

would have been at 200 in 1991, and will rise to 400 with T5 or 330 without T5 in 2016.

Table 12-36 Comparing BAA and LAHT5 Forecast o f Off-Alrport Car Parking 
Employment

BAA LAHT5 Incremental Diff.

Base Year Estimation 0 200 -200

2016 Forecast With T5 0 400 -400

2016 Forecast No T5 0 330 -330

2016 T5 Impact on 
1991

0 200 -200

T5 Impact in 2016 0 70 -70
Source: BAA/45 Erratum and LAH2013A
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Table 12-37 BAA Forecast o f Off-Airport In-flight Catering Employment using BAA 
Passenger Traffic Assumption as Traffic Growth Factor.

No T5 With T5
Passenger Traffic (mppa)

Base Year (1992) 42
Forecast Period 24 years
2016 Traffic Assumption 50 80
Traffic Growth Rate p.a. (G) 0.73% 2.72%
Productivity Growth Rate p.a. (P) 1.80% 1.80%
Net Growth Rate p.a. (G-P) -1.07% 0.92%
In-flight Catering Employment
Base Year Estimation 1,780
Forecast Period 25 years
2016 Forecast 1,360 2,239
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12.6 BAA's Modified Leakage Model in Estimation of Indirect Employment

The main source of BAA purchase expenditure inputs are from British Airways, which 

provides an analysis of expenditure by geographical area and broad type o f expenditure in 

1992116 excludes fuel and major capital purchases which are sourced on a “worldwide” 

basis and would “leak” straight through the Study Area. BA’s recorded purchases in the Study 

Area amounted to around £80 million. The BA purchases also provides a geographical pattern 

of sourcing for BAA, other airlines as well as those firms which do not retain the location of 

their supphers in such amenable form.

From expenditure and sourcing information obtained from a sample of other airlines, BAA 

estimates they will spend roughly £12 million in the Study Area. It works out that it probably 

will spend the same amount.

For the rest o f the On- and Off-Airport companies, the information obtained on their 

purchases is much more limited and less rehable. For instances, BAA were not able to obtain 

any hard information from the concessions other than total sales of each type o f concession. 

Adjusting this for estimates o f rent paid to BAA, estimating the portion of “net” turnover then 

spent on purchases of goods and services, applying BA’s proportions of local purchases 

wherever possible and its own best judgement where this was not, it arrives at an estimate of 

£17 miUion of Study Area purchases.

In the case o f hotels, air freight agents and in-flight catering, BAA obtains some limited 

information on turnover levels and employment from which turnover per employee is 

calculated from discussions with a sample of these companies. Applying this to base year 

employment estimates BAA works out total turnover by sector and use UK input-output tables 

to provide an estimate of the proportion of turnover accounted for by purchases o f goods and 

services. The value o f purchases sourced locally is estimated mainly according to BA local 

sourcing patterns. Consequently BAA estimates that hotels, air freight agents and in-flight 

catering companies spent £20 milhon in the Study Area.

Overall, BAA estimates that about £141 millions are spent in the Study Area by Heathrow 

related firms, of which 65% was accounted for by BA and BAA of which the information is 

reasonably accurate. For the remainder BAA acknowledges there is a considerable margin of 

error, particularly where it has made a chain of assumptions.

it has been taken to represent 1991 base year. (BAA/1201, para. 4.52)
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Having established the first round impact, an estimate of the second and subsequent round 

impacts is necessary. Ideally, this would be based on discussions with Heathrow suppliers to 

determine where their main suppliers were, in turn, located. It would then be possible to gross 

up the full impact on local incomes of these purchases and subsequently to estimate the local 

employment consequences. However, given the limited second round impact on employment, 

BAA does not view the survey work as justified. Instead BAA uses Input-Output analysis* 

and trace linkages between industries to estimate the impact o f second and subsequent rounds 

o f purchase.

Lacking Input-Output information for the Study Area alone, BAA assumes the economy in the 

Study Area works in a similar pattern as UK economy. It then applies national relationships 

(from UK Input Output Tables) between initial injections of expenditure -  in this case the first 

round local purchases -  and final local income from employment.

In effect, this means that having taken account of first round leakages out o f the area, the only 

subsequent leakages assumed are those of overseas imports and taxation. Such approach wiU 

inevitably overstate the overall local indirect employment impact of Heathrow. BAA’s 

justifies itself that since both base year and the forecast year wiU be overstated, there will be 

little effect on the calculation o f the T5 Impact.

To convert from total local employment income to numbers employed, BAA divides local 

income from employment, as calculated from the first round and aU subsequent round 

impacts, by average gross annual earnings for the relevant industry group for the South East 

(figures calculated from the New Earnings Survey). The resulting estimate of local indirect 

employment in the base year is 4,520.

It should be noted that in this analysis BAA has not included the foUowing employment found 

in 1992 Heathrow Employment Survey:

Please see Chapter Two: Literature Review for more details in Input-Output Analysis.
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(a) Government services which account for 6% of Heathrow’s workforce;

(b) Other Airport Passenger & Operations-related Companies which accounts for 4% of 

Heathrow’s workforce; and

(c) Contractors and Non-Airport Related Industrial & Commercial Tenants: in spite o f 

the small number o f these employment (85 and 138 respectively in 1992), they are 

nevertheless part of the On-Airport Employment.

Following the revision of employment assessment during the proof o f evidence o f Prof. 

MacKay*^®, BAA has raised its estimation in direct Off-Airport employment by the increase in 

freight service employment and the inclusion of Off-Airport airline offices. This has a 

consequential effect on indirect employment. In addition, BAA has been able to include 

purchasing information for some Government Services which were not covered by the 

purchasing data in previous assessment. With these new inputs^ BAA increases its 

estimation of indirect employment in base year firom 4,520 to 4,580.

BAA has refused to release more details o f the calculations to LAHT5 due to confidential 

nature of the data. Without the information on types o f purchases, types o f industries involved 

and amount of expenditure spent on each type, it is virtually impossible to further unravel the 

calculation procedure BAA uses, or to replicate it.

BAA/45 para 3.39-47
Yet it is unknown whether BAA has adjusted and included the On-Airport categories mentioned in (b) and (c)

above.
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12.7 Sensitivity Test of Income Multiplier

Table 12^38 Sensitivity test o f Income Multipliers on Induced Employment Assessment 
by BAA and LAHT5

Base year Estimation 2016 Forecast - With 
15

2016 Forecast- No 
15

BAA LAHT5 BAA LAHT5 BAA LAHT5

Direct On-Alrport 
Employment

52,300 52,300 54400 79500 44800 59900

Direct Off-Airport 
Employment

8,670 13,000 11550 29600 9460 19800

indirect Employment 4,580 5,500 4710 8600 3230 5200

Sub-Total 65,550 71,400 70,660 117,700 57,490 84,900

Induced Employment 

If Multiplier = 0.20 13,110 14,280 14,132 23,540 11,498 16,980

0.24 15,732 17,136 16,958 28,248 13,798 20,376

0.27 17,699 19,278 19,078 31,779 15,522 22,923

0.30 19,665 21,420 21,198 35,310 17,247 25,470
0.40 26,220 28,560 28,264 47,080 22,996 33,960

0.50 32,775 35,700 35,330 58,850 28,745 42,450

Total Employment 
If Multiplier = 0.20 78,660 85,680 84,792 141,240 68,988 101,880

0.24 81,282 88,536 87,618 145,948 71,288 105,276

0.27 83,249 90,678 89,738 149,479 73,012 107,823

0.30 85,215 92,820 91,858 153,010 74,737 110,370

0.40 91,770 99,960 98,924 164,780 80,486 118,860

0.50 98,325 107,100 105,990 176,550 86,235 127,350

Incremental Difference 

If Multiplier = 0.20 -4,589 -4,998 -4,946 -8,239 -4,024 -5,943

0.24 -1,967 -2,142 -2,120 -3,531 -1,725 -2,547

0.27 0 0 0 0 0 0

0.30 1,967 2,142 2,120 3,531 1,725 2,547

0.40 8,522 9,282 9,186 15,301 7,474 11,037

0.50 15,077 16,422 16,252 27,071 13,223 19,527
Source: BAA/45 Errata 2 & LAH2013A
Notes: * 0 .24- Multiplier value initially suggested by BAA;

0.27 - Multiplier value compromised by BAA and LAHT5;
0.30  -  Multiplier value initially suggested by LAHT5
0.40- Multiplier value suggested by RUSCATE fora similar Study Area
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T5 Impact

2016 T5 Impact In B ase Year T5 Impact in 2016

BAA LAHT5 BAA LAHT5

If Multiplier = 0.20 6,132 55,560 If Multiplier = 0.20 15,804 39,360

0.24 6,336 57,412 0.24 16,331 40,672

0.27 6,490 58,801 0.27 16,726 41,656

0.30 6,643 60,190 0.30 17,121 42,640

0.40 7,154 64,820 0.40 18,438 45.920

0.50 7,665 69,450 0.50 19,755 49,200

Incremental D ifference

2016 T5 Impact In B ase Year T5 Impact in 2016

BAA LAHT5 BAA LAHT5

If Multiplier = 0.20 -358 -3,241 If Multiplier = 0.20 -922 -2,296

0.24 -153 -1,389 0.24 -395 -984
0.27 0 0 0.27 0 0
0.30 153 1,389 0.30 395 984
0.40 664 6,019 0.40 1,712 4,264

0.50 1,175 10,649 0.50 3,029 7,544
Source: Table 12-38
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12.8 Increm ental Differences by A pplying D ifferent BAA A ssum ptions to 
D ifferent Elements of the LAHT5 M ethodology

Table 12-40 Incremental Differences by Applying Different BAA Assumptions 
Different Elements o f the LAHT5 Methodology

to

Employment (000s) Estimation Total Absolute Differences

Base With 15 NoT5 Base Year With 15 No 15
Year Forecast Forecast Forecast Forecast

-2Sk-c .;

1 LAHT5 Method, BAA 
PAX, BAA atms

- 133.9 97.7 - -15.6 -10.1

2 LAHT5 Method, BAA 
cargo

- 131.1 102.5 - -18.4 -5.3

3 LAHT5 Method, BAA 
productivity

143.3 103.8 -6.2 -4.0

4 LAHT5 Method, BAA 
NTRS assumption

- 140.7 102.2 - -8.8 -5.6

5 Hotels - LAHT5 
method with BAA 
estimates

90.0 148.2 106.6 -0.7 -1.3 -0.9

6 Additional Effect of 
BAA Impact method*

90.6 147.0 105.0 -0.1 -2.5 -1.2

7 LAHT5 LHR related 
Freight Employment

68.9 145.3 103.4 -1.8 -4.2 -2.8

8 Additional Effect of 
BAA Impact method*

88.3 142.9 107.4 -2.4 -6.6 -4.4

9 l_AHT5 method In-flight 
Catering

90.3 149.0 106.9 -0.4 -0.5 -0.4

10 LAHT5 method with 
BAA airline office 
estimates

89.8 148.2 107.4 -0.9 -1.3 -0.9

11 LAHT5 method plus 
BAA LHR off airport 
car parking estimates

90.3 149.1 73.5 -0.4 -0.4 -0.4

12 LAHT5 forecasts from 
BAA Base years

90.7 146.8 105.7 “ -2.7 -2.1

13 Use of BAA Airline 
methodology

90.7 149.4 107.8 - -0.1 -

14 Use of BAA Indirect 
estimate

90.0 148.5 107.2 -0.7 -1.0 -0.6

15 Sum of Individual 
elements

-83.3 -79.9 -69.3 -7.4 -69.6 -38.5

16 BAA combined -83.3 -89.8 -73.0 -7.4 -59.7 -34.8
17 Combining effect** 0.0 9.9 3.7 0.0 9.9 3.7
Source: T5 Inquiry E m ploym ent Joint Data Group, Position S ta tem en t PS/1.4, Table 4 and 4A 

N.B.
Estim ated Total - B ase Year: it s e ts  out the es tim a ted  em ploym ent a t 1991 and the value arising from the 

application of alternative assum ptions, where appropriate to the BAA b a se  o f 83.3K  em ployees. 
E stim ated Total - With T5/No T5: it p re sen ts  BAA’s  em ploym ent forecasts for 2016 a s  a result of applying the 

alternative assum ptions ofLAHTS to the appropriate e lem en t o f em ploym ent.
A bsolute Differences - it s e ts  out the incremental value o f applying the relevant LAHT5 assum ptions to the
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appropriate employment element in BAA base year estimation/2016 forecasts. The incremental value is 
obtained by subtracting the BAA base estimate from the total employment level arising from the 
application of the alternative assumption.

•  Additional Effect of LAHT5 Impact method refers to the inclusion of employees of firms where the proportion 
of business related to Heathrow is assessed to be equal to or greater than 50%. It is compared to the 
dependency assumptions adopted by BAA which includes only employment directly related to the 
operation of the Airport.

•* Combining effect refers to enhancement effect in some elements arising from undertaking the calculation of 
all the elements at the same time.

Table 12-41 Breakdown of Differences on U \H T5 base as percentage contribution of 
the sum to the individual elements

The percentage contribution of the BAA
approach to the overall difference between
LAHT5 and BAA forecasts

LAHT5 Estimates/Forecasts Base Year With T5 
Forecast

No T5 
Forecast

^ • ,'jK,.,

1 LAHT5 Method, BAA PAX, BAA atms - 25.3% 28.1%
2 LAHT5 Method, BAA cargo - 26.5% 12.6%

3 LAHT5 Meihod, BAA productivity - 7.6% 8.9%
4 LAHT5 Method, BAA NTRS assumption - 12.7% 14.2%

5 Hotels - LAHT5 method with BAA 
estimates

- 3.3% 3.0%

6 Additional Effect of LAHT5 Impact 
method*

11.1% 2.9% 3.3%

7 BAA LHR related Freight Employment 33.3% 7.8% 10.9%
8 Additional Effect of LAHT5 Impact 

method*
23.6% 5.1% 7.3%

9 BAA method In-flight Catering 5.6% 1.0% 1.0%
10 LAHT5 method with BAA airline office 

estimates
13.9% 1.8% 2.3%

11 LAHT5 method plus BAA airport car 
parking estimates

4.2% 1.0% 1.7%

sg ^ ie th o d o io g ica t différences
12 All BAA forecasts from 1991 Base - 3.3% 5.0%
13 Use of BAA Airline methodology - 0.4% -

14 Use of BAA Indirect estimate 8.3% 1.2% 1.7%
15 Sum of Individual elements 97.2% 77.4% 84.8%
16 BAA combined 100.0% 100.0% 100.0%
17 Combining effect** 2.8% 22.6% 15.2%
Source; 75 Employment Joint Data Group, PS/1.4, Table 5 
Portable notes, please see Table 12-40.


