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Abstract

Regulated airline markets can constrain air travel and limited air travel can reduce trade.  The question for Northeast Asia is how severely travel has been constricted.  This paper discusses techniques used for forecasting air travel to see how they would be used in a major project applied to Northeast Asia.  It reviews existing forecasts by Boeing and Airbus for regional travel growth.  Comparing these forecasts to recent growth trends suggests that the growth from deregulation may already be well underway, measured at the country-pair level.  However, experience suggests that development of hubbed services will dramatically increase travel to cities outside the existing list of major gateways, allowing them to participate to a much greater degree in international trade.

There are three common methods for forecasting air travel: trends, gravity models, and stimulation.  All suffer when dealing with newly deregulated markets.  Trends do not recognize changing conditions, gravity models fail to establish reasonable nominal demand, and stimulation suffers from inadequate historical data, missing forecasts of future conditions, and inappropriate calibration.  A review of Boeing and Airbus forecasts gives no encouragement.  Matters are made more difficult because the current conditions have significant misreporting of true origins, destinations, and itineraries.  However there is good history on schedules.  In many markets, schedule growth has been so high that regulation may no longer be severely limiting service.  An integrated combination of schedule, immigration, and ticket sample data can produce reasonable starting conditions in terms of passenger origin-destination demand, prices, and flows.  With this as a base, artful combination of the existing forecasting models can produce usable base demand levels.  Trends can indicate future travel, and stimulation of these levels can estimate the gains from deregulating markets.  Nominal demands can be developed for markets with little current traffic or service by reference to travel in larger markets with similar demographics but observable traffic.  An appendix addressed issues of broader economic stimulation that can accompany improved air service.
Introduction
To an economist a “free airline market” means airlines can choose what routes to serve and what prices to charge entirely at their own discretion.  Limits to their behavior are only those necessary for fair and open competition and for the insurance that the customers have a clear idea of the quality and safety of the services.   Regulations that limit airline markets take four common forms: limits on the creation of new airlines, limits on where airlines can fly, limits on the prices that can be charged, and limits on the access to particular airports.  The deregulated state removes most of the limits.  Economists believe that in a deregulated state the natural ambitions of airlines will create a system of services that produces the maximum of social value—that is the greatest usefulness to passengers at prices that cover costs at the frontier of efficiency.   
These theoretical ideas have been supported by the simultaneous reductions in fares and increase in services that have attended deregulation of airlines, particularly in North America and Europe.   Less noticed but likely of greater social value has been fact that deregulated airline services have made the largest improvements in price, service, and traffic in markets neglected under regulation—markets to smaller or more remote communities.   In retrospect either route limits or the lack of competitive entry seems to have had its largest impact on the marginal points.  Often, deregulation has focused on improving existing services, rather than on developing services that were invisible at the start because they were completely suppressed.  But the social benefits have tended to be reversed.  Smaller points gained value in prices and access while larger points grew less.  In this light, forecasting methods discussed here include some focus on the most difficult forecast, a forecast for traffic where current service is almost non-existent.
This paper reviews forecasting methods and available forecasts for traffic flows among Northeast Asia, ASEAN, Europe, and North America.  The challenge is to forecast the additional traffic levels that would result under open skies market competition.  Forecasts can be at the country-pair or region-pair level.  This would be useful for policy makers.  Forecasts at the city-pair level are better.  They can be used for planning new routes, and they can indicate how much liberalization would improve access to neglected cities.  Discussions of forecasts switch back and forth between country-pair and city-pair levels and methods can be similar for both.  However, it can be important when observing history not to generalize from city-pair cases to country-level totals.  When a new service is offered, traffic is diverted from other routes, and only secondarily stimulates new business.   Traffic growth at the city-pair level can be many times the original traffic levels, because the starting levels can be far below natural demand, or because the actual travel at the start is not captured by the reporting methods.   However, traffic growth at the country pair level is more moderate, constrained as it is by reasonable amounts of stimulation through improved prices and travel times on average.   An example of country pair forecasting is presented in Appendix E based on fairly realistic approximation of what might happen between a Northeast Asia country and a  “continent.”   The appendix also has an example of a city-pair forecast that describes the various data problems that end up giving a very high growth result.
This paper reviews the three major components of any traffic forecast: techniques, data, and existing forecasts and trends.  Focus is on relevance to forecasting traffic for Northeast Asia and on changes in traffic that might occur under liberal market conditions.  Discussion is limited to forecasting traffic.  Forecasting new routes, or the improvement of costs due to increased competition is beyond the scope of this review.  Forecasting new routes, which and how many, must occur at the detail level based on the traffic forecasts also developed at the detail level.  This is a project very far beyond the extent of this effort.  And estimating cost changes for airlines under competition is a matter of comparing existing airlines to best practices costs, which is a different exercise entirely.  
Discussion begins with a review of forecasting methods, with an eye to their usefulness for Northeast Asian liberalization.   Because such forecasts must come from a base of historical data, discussion continues to the sources and enhancement of data on existing traffic.  Finally, forecasts for the region from the two experienced sources are summarized and discussed for relevance and accuracy.
A number of appendices provide background on particular points, including a discussion of the stimulation effect of better air service on economic and trade growth in general.   The final appendix, Appendix E, is a slide presentation based on this paper.
1.0 Forecasting Methods

The three sections below discuss three common models used in air travel forecasting.  These models are discussed in the light of their use to forecast air travel for Northeast Asia both with and without deregulation of airline markets.

1.1 Trends

The most common forecast for air travel involves regressing travel against economic activity such as GDP (Gross Domestic Product).  The idea is that past growth can be projected to forecast future travel.  The GDP for the origin and destination are often summed, and the metric for air travel is usually revenue passenger kilometers (RPK).  The actual linear regression is customarily:


Ln(RPK) = γ * Ln(GDP) + constant                                                                    (1)
In this form γ is the elasticity of air travel with respect to GDP.  

There are problems with this approach.  First, GDP and only GDP is allowed to explain the growth of air travel.  There is no dependence on other causal activities, such as prices, service, trade, or regulations.  Some forecasts do have a price variable.  Average yields (price per km) are sometimes used as a price index.   However, yield data is far less available than traffic levels, and price data suffers many more reporting and interpretation issues (see Appendix A).   This sometimes leads to results that are outside of sensible bounds or have the wrong sign.  So price data is almost always left out.  

With GDP alone in the equation, if GDP has been growing at 4% and air travel at 8%, then γ must be in the neighborhood of 2, whether or not GDP is in fact causing the growth.  The simple inclusion of a time trend variable will reduce the value of γ in the calibration to near 1.0, as has been found in two independent unpublished studies, at Boeing and at the economics consulting firm Global Insight.  
Research where data has been available, air travel growth can be shown dependent on fares, service, and trade.
  (Air travel growth also depends on whether it has been held back by regulation of air services.)  When those variables are left out, the inclusion of any alternative time-growing variable will cause that variable to pick up a significant share of the trend.   That is what happens when alternative variable is time itself.  That does not mean that the new variable causes air travel.  It only means that the absence of important causal variables has invalidated the calibration.   A more detailed discussion of these points is available in Appendix A.
There are two other problems that concern the particular issue of forecasting air travel with and without deregulation of the markets.  One is that deregulation is not one of the variables, so there is no change in the forecast when regulation changes.   So a trend forecast is not useful for the question at hand.   The other is that the equation implies a steady growth of air travel as a fraction of GDP.  While air travel as a fraction of GDP has grown through time, it has not grown at near the rates implied by commonly observed values for γ, or particularly at rates implied in the cases of high GDP growth.  This point is illustrated in figure 1.
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Figure 1:  Air travel forecasts can reach unreasonable fractions of GDP
This paper will revisit trend forecasts when it discusses forecasts for Northeast Asian air travel from Boeing and Airbus.

1.2 Gravity Models

One hope for forecasting the demand for air travel after deregulation would be to establish the normal levels for travel using a model calibrated on unconstrained examples.  If regulation limits air travel, a model that estimates the unconstrained travel would provide most useful information.   This would be particularly valuable where deregulation has is greatest effect, for smaller markets not served at all in the regulated state.
The common version of an unconstrained forecast is a “gravity” model.  Such a model uses the size of the origin (city or country) times the size of the destination as an indication of the demand between them.  Sizes are measured in population, or more usefully in GDP or even total air travel.   The term “gravity” comes from similarity of the model to the product form for attraction between two masses.  As in physical gravity, some measure of the distance between the masses is used so the attraction is less at greater distances.  For travel, “distance” can be measured in kilometers, travel cost, travel time, or the amount of intervening destinations.

In its most classical form, the gravity model is:


Demand ~ Popi * Popj / Distance                                                                         (2)
Where the subscripts i and j refer to the origin and destinations.   Typically, the populations are raised to some exponent, and Distance too has an exponent.
Gravity models do a bad job of predicting air travel.  Typical calibrations do produce statistically significant results.  There is no doubt that larger origins produce more travel, and larger destinations attract more travel.  However, gravity models calibrated on cross-sectional data commonly mis-state demands by an order of magnitude.   Calibration for gravity models is further complicated by whether origin-destination pairs with little or no observable travel are included in the calibration data.   Leaving out pairs with both small origins and small destinations may be justified, but failing to include pairs of larger cities with little or no demand certainly is not good practice.  Any model must be able to predict when demand is small, and not predict all demands as large.   Yet few calibrations take the trouble to add the “zero demand” pairs to the data.   Experiments by this author on the inclusion of some or all of the “small demand” pairs suggest the calibration results give quite different answers based on the details of inclusion (see appendix B.)   This is a significant methodological challenge for gravity models.
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Figure 2:  Gravity Forecast Fails to Fit Calibration Data, European Regional
Gravity models also fail another common-sense test.   In one way, the model makes sense if the exponents of the populations are near 1.0.   In that way a city with half the population will have half the travel, and dividing a real city into two data-divided halves will not change the forecast for its total travel patterns.  However, with exponents of 1.0, a world-wide population increase of 10% will produce a 20% overall increase in air travel, all other things held equal.  This does not make sense and does not bode well for use of the model in a forecast.  In short, gravity models calibrated on cross-sectional data might fit the data, but they are misleading when applied to time-series growth.
Finally, air travel between cities seems to be highly dependent on specific cultural and business relationships between the cities.  The difference between the calibration data and its forecast for European air travel is shown in figure 2.  A good forecast would have all the points clustered along the horizontal line at 1.0.  The actual results show errors so big that the model cannot be a candidate for establishing demand unless there is no alternative historical data at all.  And it certainly cannot be used to detect differences from constrained levels to forecast levels as unconstrained.
The easiest test for a gravity model to pass is to use it to predict the distribution of travel from one city to a set of destinations.  In this test the total travel to all the destinations is ‘given’ and the model need only predict what share each destination should get.  A further ideal would define the “standard fare” and a reasonable service level that accompanies the traffic forecast.   Figure 3 shows how much scatter the gravity model produces even in this ideally forgiving situation.   US ticket data establishes true US domestic travel in a fully competitive marketplace.  The data here is the travel from 3 cities to a list of major destination cities, and has been adjusted to a standard fare formula using a price elasticity of 1.0.   In this test the destination “weights” are total inbound air travel—an unrealistically ideal measure of attractiveness.   Although considerably improved relative to a more general gravity model, the errors in this test case are still unacceptably large.  It cannot produce traffic forecasts for a case where gravity nominal travel is compared to actual levels to indicate future growth.
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Figure 3: Gravity Model Fails to Distribute Destination Data, 3 US airports
The use of gravity models to forecast the distribution of travel to other cities instead of the levels themselves leads to the mention of a similar technique that has been useful.     The author in conjunction with Richard Nevill, then of British Aerospace but now with Airbus, forecast traffic levels for commuter feed cities to the United Airline’s Dulles hub, back in 1987.  These cities did not have air service at the time.   In each case two or three larger cities of similar location and demographics were found, and the per-capita traffic from these comparable cities was used to forecast travel for the unserved points.   As it turned out, the top feeder cities did get service by United, and actual travel fulfilled the forecasts, as totals for all origin-destinations from these cities.  A similar methodology is regularly used by at least one consulting company
 with regular satisfaction.  The conclusion is that the notion of using a model to estimate the distribution of travel destinations may be combined with a separate estimate of the total outbound travel, in a way similar to the one used to test the gravity model.  Where analogous cities exist, the results can be a material improvement on gravity estimates alone.  This would be the best practice for estimating traffic from smaller cities in a deregulated environment.   Indeed, it would be what competitive airlines themselves would use to research new services.
The problems with gravity models are both methodological and practical.  The method has common-sense difficulties with estimating small demands as small, and with dealing with generalized economic growth.   It has practical difficulties in that it has not fit the data it is calibrated against at all well, much less predict out-of-sample travel.  For these reasons, gravity models cannot establish normative demand in markets where air service has been constrained by regulation.  They will predict demands both unreasonably larger and noticeably smaller than the historical traffic levels.
1.3  Stimulation Models

Airlines developing schedules need to estimate air travel.  Airlines have the great advantage of having their recent internal ticket data to give them a base traffic level.  Instead of estimating market size or market share, they forecast changes in market size or market share and apply these changes to the available base traffic.   The analogous case for markets changing from regulated to freely competitive is to start with the traffic levels under regulation and estimate the changes that would apply in the deregulated condition.
Simply put, stimulation models estimate the increase in traffic from changes in fares and service levels.  Stimulation cannot directly address the situation where the base traffic is capacity limited, because of the difficulty in measuring the degree of limitation.  However this is not as severe a constraint as first appears.  Airlines react to limited capacity by raising fares, moving the supply-demand intersection to lower traffic levels on the demand curve.  So capacity limits tend to raise fares, rather than truncate demand.

A forecast for travel post-deregulation requires three inputs.  First are the conditions under regulation, meaning passenger flows, fares, and service levels.  Second are the conditions after regulation, meaning the fares and service levels expected in the more competitive environment.   The third input is an estimate of the market response—that is to say the elasticity of traffic with respect to fare and service.   This stimulation is then applied to the trend forecast for ongoing current conditions, as is illustrated in figure 4.  
The expectation is that the effects of deregulation represent a one-time improvement that takes a few years to completely play out.  In some ways this is similar to one-time reduction in travel caused by the increase in costs and time associated with added security since 2001, or the increase in costs that will be associated with the fuel prices implied by oil futures markets at $130/bbl. 
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Figure 4:  Stimulation affects demand growth over a few years
The first requirement for a stimulation estimate is conditions for the base travel levels.  In the case of Northeast Asia travel, this would be the passenger, fare, and service levels for at least a good sampling of major city-pair markets.   Difficulties and solutions to the data problem are discussed a length in a section 2 of this paper.  The current discussion assumes such data is available.  The future under continuing regulation can be established by a trending of past travel growth.   This provides the base that will be “stimulated” by changes.
The second requirement of a stimulation estimate is the change in conditions under deregulation.   This means that deregulation is not a dummy variable that causes increases in air travel, but rather that the lower fares and greater services that deregulation allows are the direct cause of increased travel.   This is an interesting point.  Some estimates of the stimulation from deregulation imply a large increase in travel.  If these studies suggest travel will double, then there must be enough change in fares and schedules to attract twice the travel at reasonable estimates of market response.   The questions in any specific case are, how far above world-benchmark airline fares are the fares of the airlines in the regulated environment, and how much will travel times be reduced by increases in frequency and added nonstop routes?   Reasonable estimates of these answers are easy enough to obtain, and the range of uncertainty is not great.

The third requirement of a stimulation estimate is calibrated eslasticities.  That is to say, estimates of the change in travel for a change in price, and the change in travel for a change in travel time.   There have been numbers of studies of price elasticity, with answers ranging from values with the wrong sign to extremely high responses.   A conservative estimate is that air travel responds to fare decreases with elasticity near 1.0.  That is revenues tend to be constant.  A more general consensus is for overall market elasticities closer to 1.4.   Very high values can be found in cases where travel is diverted from similar parallel markets, such as alternative airports, competing ground modes, or competing leisure destinations.   Lower values can be found for markets that are largely business travel.
Stimulation modeling of air travel cannot stand on its own.  It requires at least a good trend model as a base, and it requires sophisticated and detailed data on current traffic and future fares.   However, stimulation is an essential part of most of the forecasts airlines themselves use for route and schedule planning.
2.0 Data
The introduction of this paper emphasized that air travel forecasts are generally useful when they forecast the origin-destination (O&D) traffic between airports.   This allows airlines to forecast loads from the various O&D markets that would use particular flights as part of their itinerary and decide whether to add routes and flights.   To forecast O&D demand, the base has to be a history of O&D demand.   Ideally this history covers the pairs in question.  Practically, it covers only those pairs where service is usefully good and traffic observable already.  But this is enough.  Unserved markets’ demands can be estimated by scaling the traffic from comparable markets that already have service.   In the case of open skies agreements, it is likely airlines will open services to a number of previously unserved nonstop markets and improve or establish service in a much greater number of smaller connecting markets.  So this is important: a great deal of the extra travel that might happen due to open skies will be in markets underserved today.

Perfect data on air travel would provide passenger counts by O&D pair.  Ideally, this will be directional, indicating the home country of the traveler.  Fare information will be included, possibly as a market average and perhaps with some points on the fare distribution.   The 90th percentile point has proven a useful surrogate for the “business” fare, and the 50th percentile for the “discount” fare.   (A longer discussion of fare trends and fare distributions is available in appendix C.)  And of course, the passenger counts would be separated by itinerary—at least by whether they flew nonstop, or connected once or twice.
Normally all that is available is imperfect data.   The first principle in dealing with a data source is to understand the original collection basis.  What was the real world source of the data?   The first principle in making a good forecast is to spend as much effort making the data good as making the model good.
What data is collected at all?   Airlines have perfect data on their own traffic.  That is they have ticket data, which gives fares, itineraries, and passenger counts for the share of the market that uses their airline.   However, except for US domestic reporting, this data is not public.  Indeed, many airlines do not retain or summarize their own ticket data in a useful way.   Even in the US, airline planners have used data condensed and adjusted in the US government reporting as their source of internal statistics, rather than access their own data in the format delivered to the government in the first place.

Other sources of individual trip data are reservations systems, and the IATA ticket clearing house.   An airline’s own data covers only its own passengers.  This becomes complete data only when combined with all the other airlines.   Similarly, a single reservations system’s records are a (biased) sample of trips.   Market data becomes complete only when combined with all other reservations systems and all internal airlines reservations.  Even then, these are reservations; they need to be adjusted for no-shows.       
With considerable effort and a fair amount of skill, partial reporting can be turned into an estimate of complete market data.   The problem of 100% reporting is resolved by adjusting totals to fit schedule data.  That is, if all passengers using a city-pair as part of their itineraries are represented, then ticket or reservations sample can be scaled up to match the seat counts (at reasonable load factor) of the flights involved.  This procedure is quite accurate in the US, because the ticket data is from all airlines, and the load factors are reported as well.  In this case the rescaling of ticket counts merely adjusts for under-reporting or mis-reporting (or occasionally over-reporting, reported data being imperfect in many ways). 
For a case where reservations from one or more systems are available, the process requires more skill, experience, and labor.  Schedules must be converted into passenger flows by assignment first of seats to airplane types, and then load factors to airlines.   In the case of nearly complete capture of reservations data, the only difficulty lies in adjusting passenger traffic using several legs when the adjustment factors on the legs are different.   Sometimes this helps identify under-reported local traffic.  
At the other extreme, when the data available is reservations on only one airline, the total market is estimated by estimating the market share for the airline based on competing schedules and using the inverse of that share to increase the reported traffic data.   This provides a good answer when shares are large, but can produce nonsense when the reported share is small.   Nonetheless, this process can produce O&D estimates that are quite useful overall, if executed thoughtfully by experienced practitioners.
At the other extreme of data is the airline’s schedules.   All but a few domestic-only airlines announce their schedules in terms of airplane flights by time of day, by airport pair, and by airplane type.   This information covers the entire world of air travel in a comparable way.  It is updated at least monthly, with historical data decades back
 and useful future data at least 3 months forward.  However, airplane movements are not the same as traffic movements.   Nonetheless, schedule data is useful as a surrogate for traffic flows.   What is needed is to identify seating counts by airline, airplane type, and region, and to use an appropriate load factor.  Maintenance of accurate seat counts is a manual process, but several sources have done so with reasonable accuracy overall.

The difficulty with schedule data is that is traffic flows, not true origin-to-destination (O&D) data.   Overall, half of such onboard loads are people connecting.  For longer haul international travel, 70% of the flow is connecting.   So increases in “traffic” due to changes in schedules can often be diversion of O&D travel off alternative routes, not new travel at all.   
There are further sources of traffic data that can be useful, particularly in conjunction with samples of ticket or reservations data.  Most of these sources are like schedule data in that they give sums of the traffic flows over many O&Ds.  Like schedule data they allow sampled passenger data to be used to apportion total traffic.  Of great usefulness for flows between countries is immigration service data.   Most countries collect home country and flight origin data from arriving passengers who clear passport control.  Unfortunately, these statistics are usually not public and are difficult to obtain even when they are.  Another irregular but valuable source of data is airport reporting.  Many airports will know what share of passengers boarding flights at their airport are connecting and what are local.  This split adds to the value of schedule data in scaling ticket sample or reservations data up to total market flows.
There are three particular traps to avoid when gathering airline traffic data.  The first is not to mistake flow data that reports onboard loads as origin-destination data.  The second is to recognize that the first suspicion when passenger counts rise fast is that fares have declined just as fast, and load factors likely have increased also.   And the third trap to avoid is grabbing what purports to be O&D data without understanding the degree of care and expertise that went into its creation.  Almost all O&D reporting is reconstructed from samples and scaled to schedule totals.   The press of time, limitations of budget, or lack of experience or expertise can limit the quality of these estimates, even from sources that appear detailed and authoritative.
For the purposes of this paper, detailed O&D data cannot be made available.  Such data is either proprietary, expensive, or both.   Later discussions will use good quality schedule data to indicate traffic flows between the countries in Northeast Asia and the regions of Europe, the ASEAN countries, and North America.  Commentary will point out where connecting flows distort the information.   Beyond schedule data, immigration data would be the next most useful totals, if they can be obtained.
Finally, future O&D travel counts will be stimulated by new routes.   A new nonstop route does three things.  First, the local O&D market is stimulated by the reduced time costs of travel.  Typically, this market will make 1/3 of the onboard traffic flow, in longer haul markets.   Second, connecting markets are stimulated where trips can now be made with one connection instead of two, or in one day instead of two.   Again, the stimulation will be from lower time costs of travel and frequently also from lower costs.   And third, traffic connecting across older hubs will be diverted to the new competitive service.  The competition will often cause fares to be lowered here as well.
3.0 Review of Existing Forecasts
Each year Boeing and Airbus forecast world air travel.   These forecasts are broken out at the regional flow level of detail.   This section reviews the 2007 forecasts
 as they apply to Northeast Asia.  The discussion adds some country-pair breakouts, which shares are derived from forecasts whose publication was in 2005.

The first “Swan10yr” forecasts in table 1 are raw country-pair forecasts of ASK (Available Seat Kilometer) growth rates for a 10-year period.   They are the Boeing forecasting methods at the country pair level, which is how the Boeing forecasts are built up.   The completed Boeing forecast has several downstream adjustments, which are reflected in the next column’s numbers.  

The “Boeing20yr” forecasts are similar growth rates, now for RPK and for 20 years as provided by Boeing’s 2007 Current Market Outlook (Ref 1).  The “BoeAdj” forecasts are a blend of the first two forecasts, creating detail not available from Boeing’s publication.   
The “Airbus” forecast is all the information available in the 2007 Global Markets (Ref 2), which is comparable to Boeing’s Current Market Outlook.  The discussion below highlights the strengths and weaknesses of the various methodologies in the light of forecasting developments of these markets under open skies.
The “Swan” forecast is the same as the 2004 Boeing forecast, with detail available at the country pair level.  As such it has a number of points of particular interest for Northeast Asian deregulation.   (Discussion glosses over some details, purely for ease of exposition.)  The forecasting method combined three effects.  The dominant effect was the forecast of GDP growth for the country pairs involved.  That is, air travel was forecast to grow at the (average) rate of the GDPs of the two countries involved.   (GDPs for China includes Hong Kong, which brings the growth rate down.)   Added to this effect was an estimate of the growth of travel per-GDP.   This growth was identified as being caused by time trends in cost reduction, service addition, and trade.   To a limited extent it was an implicit forecast of ongoing deregulation.  The effect was applied at the country level to all country-pairs.  For example, the effect on the China-Japan market would come half from the China per-GDP growth and half from the Japan per-GDP growth.  
Air travel as a share of country GDP runs from 0.5% to 2% with an average near 1%.  Research shows that this value is not higher for rich countries nor lower for poor ones.   Research also shows that countries who have had historically low values, tend to grow their air travel faster (catch up), while countries with high values tend grow slowly or not at all.   The interpretation put on this by researchers was that low values of travel per GDP were associated with over-regulated markets, and growth of this metric occurred when markets were opened up.   For instance, a high growth of travel within Europe was forecast using this methodology, based on low per-GDP levels in many European countries.   Indexed values of per-GDP travel are shown in table 2, with the values forecast for the future showing higher growth rates for low values, and lower growth rates for high values.   Growth of travel as European regional markets were deregulated is shown in figure 5.

Table 1: Comparing Forecasts of Northeast Asian Travel Growth

	 
	 
	Swan10yr
	Boeing20yr
	Boe Adj
	Airbus20yr

	China
	Japan
	5.8%
	5.8%
	5.6%
	6.8%

	 
	Korea
	6.2%
	5.8%
	6.0%
	6.8%

	 
	ASEAN
	5.3%
	5.9%
	5.9%
	6.8%

	 
	N America
	5.1%
	6.4%
	6.4%
	

	 
	Europe
	5.3%
	6.0%
	6.0%
	6.6%

	Japan
	Korea
	6.2%
	4.8%
	5.4%
	

	 
	ASEAN
	5.5%
	6.1%
	5.9%
	

	 
	N America
	5.3%
	5.1%
	5.0%
	4.2%

	 
	Europe
	5.0%
	5.4%
	5.2%
	4.8%

	Korea
	ASEAN
	6.0%
	6.1%
	6.4%
	

	 
	N America
	5.9%
	5.1%
	5.6%
	5.9%

	 
	Europe
	5.9%
	5.4%
	6.1%
	4.8%
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Figure 5: Strong Increase in European Regional Schedules after Deregulation.

Developments of Per-GDP
 air travel in table 2 show that by 2004 China, Europe, and North America all were near the world average value, although they got there at different rates in recent history.  China and Europe have been catching up fast as their markets become less regulated.  North American values have been static and even declining, after growing sharply before 1985 during its own deregulatory surge.  Japan in particular has low values, which suggest air travel may be suppressed by regulations or other limits.  The forecast of high future growth means the forecast is assuming deregulation of markets, national and international.  It is an interesting observation that the local GDP for Tokyo and the city’s air travel put in near the world values, while travel for the rest of Japan is exceptionally low.
Three comments are relevant to open skies changes for Northeast Asia.  First, some effect of opening skies is implied by the (Boeing) forecast methodology.  However the effect is not focused to particular markets but rather applies at the level of total country travel.  Second, aside from Japan, the implied effect of deregulation for Northeast Asia is small.  Finally the forecast spreads the effect over time, not knowing when regulatory constraints will disappear.  In fact, the feeling of the author when developing this methodology was that competition increases as airline networks develop, whether or not regulations change.  With multiple ways to get between points, competitive connections discipline markets.  So regulation relaxes with or without formal open skies, as networks provide ways around limited services.
Table 2: Per-GDP Air Travel Indices are Not Dependent on Per-Capita GDP

	 
	1985
	1990
	1995
	2000
	2004
	2009
	2014
	2019

	World
	204
	240
	265
	288
	281
	317
	343
	368

	China
	172
	202
	260
	271
	285
	295
	320
	344

	Japan/Korea
	97
	117
	156
	168
	155
	200
	240
	277

	ASEAN
	246
	293
	423
	460
	475
	489
	505
	521

	Europe
	151
	189
	214
	261
	274
	302
	328
	354

	N America
	288
	329
	327
	327
	295
	340
	357
	379


The “Boeing” forecast is the current work at Boeing.  The underlying methodology is identical to the Swan forecast in all but minor respects.  It is not known for certain, but the suspicion is that the current Boeing forecasts represent only an adjustment of the 2005 forecast for revised GDP forecasts.  However, the published forecast is of RPK instead of ASK.  An after-the-fact adjustment has been made to the markets in Japan that have had heavy connecting traffic, which is now diverting to nonstops bypassing Japan and to competitive connections.  The total world forecast from Boeing has been increased since 2004, affecting all markets with slightly higher values.  And the Boeing forecast does not break out Japan and Korea separately, so the combined value has been shown in the “Boeing” table for each country.

The Boeing Adjusted forecast uses the country-specific information from the 2004 Swan forecast to adjust the 2007 Boeing forecast so that Japan and Korea have different values.  Note that the higher Korean GDP growth forecast drives more growth for Korea.

Finally the Airbus forecast was available only for some of the markets.  It is known that the Airbus forecasts are based on GDP-trend regressions like the ones discussed in section 1.1 of this paper.   There is some “massaging” of the forecasts when high GDP growth implies unreasonably high final levels of world or regional travel.   The Airbus forecast for the world is nearly the same as the Boeing forecast.  Such a simple trend forecast implies that whatever rate of deregulation was happening in the past for the flow in question will continue in the future.   However, a trend forecast has the advantage of not forecasting against the pattern of recent history.  Trend forecasts cannot forecast change, but they can be superior where changes are not expected.  From a testing or calibration standpoint, this is most of the time.  For the case of impending deregulation, it renders the forecast less valuable.
3.1 Tests of Country-Pair Forecasts

In the course of developing the forecast methods used at Boeing, the author made two tests of such world-wide forecasts.  The first examined the forecasts for world traffic growth as they were available from the previous 2 decades.  In general, the Boeing methodologies had the lowest world RPK growth forecasts.  These forecasts were usually closest to actual outcomes.  And these forecasts were high. The reason the forecasts were high was that world GDP growth forecasts were higher than actuals.  It turns out that both business and government leaders tend to be optimists.  Likely this is as it should be, overall.   However, optimists prefer high-side outcomes, and they preferentially hire economics forecasting sources that produce such outcomes.  So GDP forecasts available in the marketplace tend to be higher than actual.  And these GDP forecasts drove trend models to high-side forecasts for air travel growth.  Adjusting to the correct GDP levels put the trend forecasts near the truth. 
The second test was whether the newly developed Boeing methodology could correctly forecast county-pair growth.  Recall that the methodology will grow travel from each country at GDP plus 2%, with adjustments for countries where traffic appears suppressed.   Testing of this methodology was done by calibrating the models on old history and asking them to predict the most recent decade of growth.  For the test, the actual GDP growth in that decade was input, so there was no error in that part of the method.  The results were instructive.  There was a lot of scatter between forecasts and actuals.  The good news was that most markets forecast to grow above average did grow above average.   Country-pairs forecast to grow below world average tended to grow below average.   However, actual above-average growth was often much higher than forecast, and low-growth could be lower than forecast as well.  In short the method picks out high or low correctly, but was not useful in predicting how high or low.
In defense of the methodology, there are two examples where the models produced forecasts that were not the common wisdom and were right.   So the method can suggest at least some changes in direction.   The first was European regional travel.  Forecasts for exceptionally high travel growth in these markets were correct.   The second case involved the Asian economic crises in 1997.  Forecasts using revised GDP values predicted a large reduction in regional travel, but a smaller reductions for long-haul.  This turned out to be the case.
3.2 Comparison of Forecasts with Recent Northeast Asian Growth

Figures in this section show growth of daily schedules for the months from Jan 2000 to August 2008.  Scheduled ASKs (Available Seat Kilometers) are not the same as passenger demand, as we have seen.   However, schedule data is consistent, reliable, and available.  In the particular case of regional trends from Northeast Asia, it serves to illustrate recent growth patterns.  An added advantage is that schedules are reliably available not only for the current year, but also for some months in the future.  The best ticket data is available only a year back.  In any case, world forecasts such as Boeing and Airbus always rely heavily on schedule data as a surrogate for passenger flows.   The purpose of these forecasts is to predict fleet needs, with more care to get the totals correct and less emphasis on which markets will be flown.
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Forecasts wrong, and miss essential behaviors:


Figure 6:  Difference between Actual and Forecast Needs Explaining
Traffic between Northeast Asia and North America did not grow in any way similar to the forecasts reported in section 3.0.   Most outstandingly, the schedule data says that traffic from Japan declined steadily.   It is not likely to be a decline in country-pair travel at the O&D level.   This is schedule data.  Declines in passenger flows are reductions of connections over Japan to China, Korea, and the ASEAN region.  Non-Japanese markets saw substantial growth in nonstop service, driven both by expanded bilateral permissions and new airplanes with longer ranges.  The Boeing forecast made an attempt to correct for this pattern, although the Swan forecast data does not.  The combined “Boeing Adjusted” forecast shows that the Boeing correction was inadequate, compared to reported schedule outcome.
Meanwhile, the growth from China and Korea to North America were above forecast growth, by a large and consistent margin.  Figure 6 shows that even the best forecast methods calibrated on world trends miss specific regional outcomes by a lot.  The lesson here is that useful regional forecasts need to start with good regional data, and they need to recognize changes in routes, fares, and political constraints specific to the markets.
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Some Markets have the “right” trend (near GDP):


Figure 7:  Some Markets do Match Forecasts
Forecasts are not always wrong.  Outside of travel to North America, markets from Japan fell pretty close to the trend of GDP growth.  Europe, China, Korea, and the ASEAN markets all matched the appropriate weighted GDP values, which are plotted as dotted lines in Figure 7.   We particularly examine the period after the pause in travel occasioned by the terrorist use of airplanes in the US in 2001.   Growth at a rate suggested by the averaged GDP growth of the respective countries misses the 2% extra growth that is expected, as a world-wide trend.  Again, this is the effect of diverting traffic connecting in Japan headed to North America.   Otherwise, the lesson from Figure 7 is that the method does correctly proportion out the high, medium, and lower growth markets.

Figure 7 GDP growth for the Japan-China market may seem low.   However, consider the methodology:  the value is an average of Japan’s low growth and China’s growth, and China’s growth is diluted somewhat by the inclusion of Hong Kong data.   If you look at the Boeing or Airbus forecasts in 2003, they were lower still, based on the unusual situation of underestimating GDP growth—for China.
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Some Markets already Liberalizing (8% extra rate):


Figure 8:  China Growth is Consistently Above Forecasts in All Markets
Air Travel growth for China was much higher than forecast, figure 8 shows.  Forecasts not only underestimated the GDP growth for China.   They also missed a pattern of exceptional growth in all markets.  What caused this high growth?  Some of it is explained by concomitant growth in international trade for China.  The Boeing forecasts recognize that as exports rise as share of GDP, air travel rises too.   If the forecasts had had an outlook for trade rises, they would have added growth.   However this effect would not be near large enough to explain the exceptional China growth.
The residual explanation for high growth in China travel sustained over the last 6 years is that at the start travel was suppressed, and the growth is the effect of liberalizing either airlines or passport controls.   As such, the question raised by the large increases to date is how much longer can this growth spurt continue?   The cumulative addition of at least 35% to trend travel levels approaches the maximum reasonable estimates of stimulation would call for.  Furthering the suspicion that excess growth might begin to taper off is the observation made in table 2 that China travel has reached world norms, as a share of GDP.
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Korean Travel no longer Unpatriotic (4% extra rate):

Figure 9:  Exceptional Korean Growth may have Localized Explanation
Korean travel did not grow as fast as travel from China, but growth was still quite high for all destinations.   Korean growth has several explanations.  First, trade did grow extra-fast, too.  Second, Korea started from low values of travel, given its level of GDP.  Normally, this suggests that Korean air markets were tightly regulated.   However, the case of Korea illustrates that not all restraints on air travel apply to airlines.   At the start of the 1990s, and even during the 1997 Asian financial turmoil, it was considered unpatriotic for Koreans to consume foreign exchange by traveling.   As Korea belatedly recognized that international trade required international travel, these social restrictions on travel were reversed.  This is an example of the class of restraints beyond airline regulation that can reduce air travel.   Restrictions on passports, visas, foreign exchange, and airports all can hold back air travel from its free-market norm.
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Figure 10: Little Change Apparent with EU-US Open Skies in 2007

One final observation, although it is not data from Northeast Asia:  figure 5 illustrated high growth of European regional travel based on the new low-cost services that deregulation allowed.  Figure 10 tells a different story.   In 2007 open skies for airlines flying between the EU and US was finally established.   Some expected a surge in routes and travel over the Atlantic.   Indeed, there was an expansion of services.  But this adjustment of routes has yet to reveal exceptional growth in travel overall.  Travel growth implied by 2007 and 2008 schedules for the peak August month was on the trends, be they time trends or forecasts.   

A network of air routes with multiple paths between traffic points is competitive when only some of those paths are free to competition.  For the Atlantic, hubs in Denmark, Holland, and Germany carried traffic to hubs in Chicago, Atlanta, and Newark.   Most customers had several choices of airlines to get them where they wanted to go.   In addition, bilateral permission to serve smaller points such as Manchester or Barcelona was easy to get.   These routes provided competition for what otherwise appeared to be restricted markets such as Paris or London Heathrow.  The lesson here is that it is possible to limit competition when networks are thin and there are unique ways to get from here to there, but it is difficult to prevent free markets in denser networks.  In short, by the time the last bilaterals are liberalized, markets may have approached full potential already.

4.0 Forecasting with Deregulation
We have seen that trend models cannot capture change, gravity models are not accurate enough to establish change, and stimulation models require detailed data that is seldom available.   How, then, does one forecast the amount of air travel increase that would happen under deregulation?

First, we need to establish at what level of detail the forecast is to be made.  At the country-pair level is it difficult to state the changes in average fare or travel times that a stimulation approach needs.   Furthermore, regional travel forecasts do not provide guidance about route developments, and they are difficult to test against common-sense.   Forecasting at the O&D level is what airlines will need to decide where to put new services, but a great deal of work is needed to develop useful baseline data, and data for cities with little or no current service cannot exist.   Yet it is these very cities that will gain the most in service, exhibit the greatest increases in travel, and gain the most economic benefits.

This section will outline a mixture of techniques that represent best practices at the O&D level.   This will involve more effort in establishing useful baseline O&D data than in modeling growth.   Then a simple numerical example will be used to illustrate a reasonable upper bound for regional growth.   Finally, two sections will discuss how unintentional misuse of data can show ridiculously high, or vanishingly small growth.

4.1 Developing O&D data

Canada, the US, and Australia require their airlines to report to the government a sampling of tickets used.   Other regions of the world have MIDT (reservations system data) or IATA ticket clearing house data.   If this data were flawless, all that would be required would be to total up the tickets from various airlines and divide by the sampling rate.  This would be a “perfect” O&D database.  It would even contain fares, average and as a distribution.   Back in 1990 the author was engaged in manipulating this very data into useable form, for use within Boeing and for returning to the reporting airlines in a form useful to them for planning new routes.   Better efforts by various consulting houses (Data Base Products for the US, Airline Planning Group for the world, to name two) involve more manpower, a lot more computer resources, and decades of experience.  What the data reconstruction efforts do is take the ticket sample data, flow it over the airline schedules as derived from published sources, and discover the discrepancies on an airline-airport-pair nonstop flight leg basis.   A set of rescaling factors is established and applied back to the sample data, so that the totals add up to reported totals of RPK (Revenue Passenger Kilometers) and also match the flows of ASK (Available Seat Kilometers) at the airport-pairs.   Users are required to map seat counts to airplane types in the schedules, and adjust for flights completed and for load factors.   They must also attribute the intermediate stop in cases where the ticket data shows one coupon covering trips on a through flight.  (This is done by finding the throughs in the schedule and attributing traffic based on a market share model.)   There are further judgments required in doing this.  Experienced users make use of immigration service data for international flows, and airport data for share of connecting passengers.   They estimate scaling factors separately for local (that is traveling nonstop) and connecting, and they compromise the scaling factors for connecting O&Ds when the individual legs produce differing values.
Finally, estimates of demand levels for markets with little service are established by individual studies on a case-by-case basis.   The most successful attempts so far have involved seeking comparable but larger city markets that have reported service, and scaling those demands down to the size of the smaller city.

These efforts are large, and they cannot be broken into smaller pieces.   The network of airline flights carries O&Ds from everywhere to everywhere.  Local legs have traffic going beyond to international destinations.   So the matching of reported traffic to schedules must be done at the world, or the very least the large-regional level.  Hence the statement that getting the data right to begin with is the bulk of the forecasting effort.
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Figure 11: At 100 Passengers a Day, there is a 50:50 chance of a Nonstop
The prize for a good estimate of O&D data is this:  you can pick out the largest markets not yet served by nonstop flights and identify which are likely to next get service.   The rule of thumb is that at 100 passengers a day, there is a 50:50 chance that a market will get a nonstop.  This is shown in Figure 11, which comes from the reference “Route Network History.”  The value is independent of distance: the trigger works for short haul or long.   The markets that do not get the nonstop are those feeding small hubs, the ones that get a nonstop early have more feeding traffic onboard; they go to big hubs.   And yes, the reasoning is somewhat circular: a market at 60-80 passengers a day connecting can easily be 100 passengers a day when nonstop service stimulates traffic.   (See the reference “Nonstops Stimulate.”)   A further yes is that this data is reported without adjusting fares, while serious research for airline route planning would take into account the market size if fares change.
To summarize, the first step in forecasting changes in travel is to establish a good estimate for the amount of travel before the change in service.  This turns out to be the largest and most difficult step, and failure to do this step correctly has lead to overestimates of possible traffic gains.   We shall see this later in this section.

4.2 Forecasting Changes

There are two parts to forecasting travel for markets being freed from regulation.   The first is to forecast the travel under continuation of existing conditions.  This can be done by a trend forecast.   The second step is to forecast increases due to market changes.   This can be done by a stimulation model with price and service elasticities.  This requires an estimate of the cost and price changes, and an approximation of the amount of new routes.

Cost changes can be estimated by comparing the costs of the carriers currently active with the costs of carriers active elsewhere in the world but operating in fully competitive markets.  This should be done with adjustments for differences in labor costs.   Adjustments for fuel and capital costs are also appropriate when these are manipulated in the current environment.   A big savings in costs would be about 20%, for long haul services.  That is, regulated airlines are seldom more than 20% more expensive than competitive airlines.   For short haul a comparable value might be a 40% reduction in costs, because short haul specialized airlines attain ground efficiencies and airplane utilization (more seats, more flights) efficiencies to a greater degree than long haul.   However, some attention must also be paid to load factors, as these cost adjustments are on a per seat basis.   Higher load factors can add another 10% savings.
Service changes are more difficult to benchmark.  The hard but valuable way to do this is to use the O&D data and the rule of thumb above to figure out what new routes are likely to be added, and thence what fraction of the customers will see how many hours saving in travel times.   The reference “Route Network History” points out that deregulated markets evolve to networks with more nonstops, smaller airplanes, and reduced head-to-head competition.   “How Airlines Compete” motivates why.   All that matters for forecasting is to see whether the existing network is already serving market fairly well, or whether there are a lot of new routes aching for service.

4.3 An Example

The forecasting effort is a big one, but an example has to be simple.  So we are going to beg the reader’s indulgence and make up a realistic example of estimating stimulation at the country-pair level.  The example represents a market that is known to be fairly tightly constrained by regulation, so the stimulation shown would be among the highest likely to be observed.

The country-pair is like a market between a country in Northeast Asia and the Continental US
.  There are 18 airport pairs currently service by a total of 39 nonstops per day averaging 305 seats and with a stage-length adjusted fare index of 82.8.  Travel averages 1.0 connection per trip, suggesting that for every nonstop customer there is a customer who makes two connections to complete his itinerary.  Total travel is 114m ASK per day, each direction.
	
	before
	after
	increment
	stimulation

	Airport Pairs
	18
	30
	167%
	

	Departures
	39
	57
	147%
	

	Departures/Pair
	2.2
	1.9
	1.5
	

	Seats/Dep
	305
	275
	90%
	

	Stage
	9603
	9603
	100%
	

	ASK
	114
	151
	132%
	

	Fare Index
	8.28
	6.49
	78%
	31%

	Connections/trip
	1.00
	0.79
	-0.21
	5%

	LF
	75%
	78%
	2.8%
	

	Revenue
	1061
	1101
	104%
	

	RPK
	85
	117
	137%
	


Table 3: Stimulating A Tightly Regulated Market
Experience with route developments after deregulation allows us to define a reasonable characterization of the route network after liberalization.   In practice this would be done by a more detailed study at the O&D level.   Reasonable results are presented in table 3.  Deregulation has added many new nonstop pairs, but reduced the amount of head-to-head competition.   The new price level was estimated from prices in competitive Atlantic markets (the price index adjusts for stage length).   A 31% traffic stimulation comes from this price change, at elasticity of 1.1.   An added 5% stimulation comes because 24% of the flights are new nonstops, and 66% of the passengers on these nonstops are saving a stop, meaning 3 hours of travel.  A time elasticity of 1.0 was used, generating  a 5% stimulation.  Outside of these stimulation calculations, all the other values are estimates to make the example realistic.
4.4 How to report BIG Growth in Travel
It is possible to “observe” large increases in travel for newly deregulated markets.  Most of these “increases” are data errors.  The easiest to make is to underestimate the traffic from the “before” case.   Underestimates come from two sources: missing connecting travel that is currently on going, and recording current travel but not noticing the high cost in price and time.

Consider a hypothetical trip from a city interior to Japan that connects in Tokyo to a flight to the US and then connects a second time in the US.   The connection in Tokyo will be made with a ground transfer between the domestic and international airport.  (Similar situations abound in Northeast Asia: Seoul and Singapore are both large natural connecting hubs suffering from separate domestic airports.   London, New York, and Pairs have similar situations.)   Recorded round-trip ticket data is cut up into component one-way trips by computer programs with rules that make sense much of the time.  However, these rules are often fooled by ground transfers, either because they take too long, because they change airlines, or because the passenger takes an overnight stop at the transfer city.   Passengers themselves will confuse matters by buying two separate tickets.   Added to this are passengers who take part of their trip on ground modes such as high-speed rail.  Very few of these tickets show up as the correct O&D in the airline ticket data.   In short, data collecting for connecting trips has many chances to break connections, but no chances to assemble false ones.   Reporting errors will make the connecting markets look small, and over-report existing nonstop markets.   This makes for a low base traffic estimate.

Similar trip breaks easily happen at the other end as the passenger passes through US customs and immigration at his entry point.   Long ground times, beyond tickets bought separately, or intentional overnight rests will all make a connecting trip look like two separate nonstops.

A second way to miss-report the trip is to make the connection at a foreign hub.   Connecting to the US from Japan over Seoul may be the best routing.   Both legs of the flight happen at the international airport in Korea, so there is no ground transfer (similar things could be said for Koreans connecting from internal Korean points over Tokyo).  However, strictly speaking serving Japanese demand to the US over Korea is outside of bilateral understandings, so there is an incentive to report the trip as two independent legs with an intentional stopover in Korea.
Finally, travel between two cities requiring a double connect is slow and often expensive.  At high time cost and high prices, traffic counts may be low.   If the “after” case reduces these problems, there will be stimulation from fares and time savings.  This is true and correct stimulation from deregulation.   What is untrue and misleading is to notice the growth in passenger counts and think of it as a “bigger” demand.   It is merely movement to a better point on the existing demand curve.  What moves the demand curve to a new place is greater reasons to travel: more trade, better attractions, fewer restrictions at the borders.

Taken together is seems a wonder if even half the connecting travel gets reported in its true O&D market.   
We now consider the other half of the measurement: the estimate of new traffic when new services are added.  All the old mistakes can now be made in reverse:  The new service gathers in all previously unreported itineraries.   In addition the nonstop service will capture other O&Ds as their actual trips are broken in the reporting process.

The apparent result may look like a doubling of the demand for travel in the market.  However, the revenues in the market may not have grown much (as shown in the example of section 4.3), and the airline industry may be very little bigger.  It will take the passage of many years for improved air service to help establish more business or leisure opportunities at the cities, and stimulate an actual movement of the demand curve upwards.   This point is further discussed in Appendix D.

4.5 How to get a SMALL Growth in Travel
The other possibility is to understate the benefits of liberalizing air services.  A lower estimate is easier when the original travel base is carefully reconstructed at the O&D level, correcting for the reporting errors mentioned in 4.4.   That means taking care about introducing trip breaks in reported itineraries, and scaling connecting and nonstop markets by different factor respecting their different directions of reporting errors.  

The next way to make growth look smaller is to report market size in revenues instead of passengers.  Price elasticity in airline markets is arguably near 1.0.   That means that no matter what the price, the passenger count varies so that the total revenue is unchanged.  So price decreases increase passenger counts, but they do not increase market revenues, to first order.
A third way to prevent over-reporting is to test overall stimulation by adding things up at the country pair level.   Consider the Japan example above.  All underreporting except the connections over Seoul appear as a corresponding over-reporting of the Tokyo travel.  If the “after” case looks not at the local market only, but at the sum of all markets, the growth due to reporting changes that was seen in the individual market will disappear.
And the final way to underestimate the benefits of liberalized markets is to count markets that are only partially liberalized.   Increasing route authorities for historical incumbent carriers allows the more efficient carriers to dominate and grow.  However, a greater challenge to the market is to liberalize entry to new carriers as well.  The airline industry is a birth-and-death process, as are many competitive industries.   40% of the ASKs flown 20 years back were flown by carriers no longer here today.  And 30% of today’s ASKs are flown by carriers new in the period.   This is true even though 19 out of 20 start-ups fail.   Much market discipline comes from new carriers.  Competition, particularly with price or innovative services, is weaker if it is only competition among heritage carriers.
5.0 Summary and Conclusions
No one of the three conventional forecast methods alone is suited for the task of forecasting changes in travel when air services are liberalized.  However, trend forecasts can offer estimates of baseline growth, and extra growth which regulatory change can be estimated from stimulation.   Normative demand models are only useful for estimating demands in unserved markets, where scaling off similar served markets has proven useful.  
The real effort in forecasting is not so much the modeling but rather the creation of good estimates of the base origin-destination demand.   Partial samples of travel itineraries can be rescaled to match the more reliable data of scheduled seats.  However this requires addressing all the markets in the world, or at the very least all the markets in a region.  It cannot be done one market at a time.  Furthermore the process must involve detailed knowledge of likely reporting errors.

Past forecasts for Northeast Asian traffic growth have been made by Boeing and Airbus.  These methods have not proven accurate, although they do indicate where growth should be above or below average.   Comparison with recent history in Northeast Asia markets shows both the strengths and the weaknesses of such forecasts.   They apply in some cases, but they have underestimated Chinese and Korean growth to all destinations.   These growth rates have been greater than forecast for a long time.  This suggests that many of the gains from deregulation may have already occurred in a partially liberalized route network.

Finally, an example suggests that stimulation by fares and new services would add no more than about 1/3 to existing traffic counts, and likely much less to revenues and fleet counts.   

An appendix addresses the issue of stimulation of economic activity when air service is added.  The conclusion is that increased local GDP is mostly diversion from more central hubs.   However, that in itself may be a good social objective, and it is likely the most visible outcome of more competitive airline markets.
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Appendix D:  Economic Development from Airline Liberalization

The paper for which this is an appendix addresses how to forecast increases in air travel consequent to removing restrictions on routes, fares, and competition.  This appendix is about increases in economic activity that might also follow removing restrictions on routes, fares, and competition for airlines.   It should be clear that these are two very different topics.   Increased air travel involves the micro economics of a particular industry and changes that are likely in the short run and possible to observe.  Increased economic activity involves economics on a macro scale, affecting things such as investment, efficiency, and gains from trade.   Increased economic activity takes a decade or more to manifest itself, and air travel improvements are only small component of the process.   It is difficult to observe effects that are slow, minor, and have multiple causes.

One thing has been clear from the studies and discussions dating as far back as the subsidy of air transport in the US in the 1950s.   Air service to a city enables business activity to locate there and is necessary for international trade and domestic commerce.  But air service is not sufficient for expanded economic activity.  It only allows it.  

As such, the most powerful and most observable effect of liberalized airline markets is the diversion of economic activity to more remote or isolated places where it otherwise might have happened in established or larger business centers.   Within a region or within a country of sufficient size to have outlying districts, improved air travel improves access for the outlying places.   The “new” business that happens there is an increase in total country GDP in a very secondary way.   Increase comes only when the secondary city can make more goods for the same effort than congested or expensive hub locations.  The primary effect is the relocation of GDP from established centers.  This makes for a more balanced distribution of wealth in a country, but not a significant increase.  The GDP added to new places is diverted from old ones.

The most clear cut examples of this is development of new tourist destinations.  A good vacation destination needs three things: attractive weather, reasonably priced service industries such as hotels, restaurants, and bars, and some local interest—historical, cultural, or environmental.  In short it needs sun, cheap beds, and something to do.  Most of the money spent by tourists goes for things that are created by service labor:  hotel cleaning, cooking and serving meals, and local entertainments.  These are not high-skilled jobs in the sense that they require advanced education or extended training and experience.  One way of looking at tourism is that it is international trade in exporting housekeeping.  Except instead of exporting maids and cooks, tourism imports the people who need them.

The significance of this is that additional tourist destinations do not stimulate added tourist travel, from a world-wide perspective.   Every destination competes with other destinations, and new tourism to one place is diverted tourism from another place.

The most recent examples of successful tourism stimulation involve the low-cost carrier Ryanair, in Europe.  Ryanair makes a practice of serving small airports in remote places that have appeal to vacationers.  Indeed, Ryanair’s air services are so successful at diverting tourism that regions subsidize airport expansions and Ryanair’s operations, in order to increase tourist traffic.  The tourists are happy, they have a new and maybe cheaper place to visit.  The locals are happy, they do not need to migrate to big cities or take manufacturing jobs.   And Ryanair is happy, it is serving a place where it has a monopoly on air travel.  Similar things happen in the US, where owners in ski areas band together to guarantee airline revenues in order to be assured of service and the customers it brings.

Air service enables business activities to locate at more remote places in another way.   Businesses succeed by specializing in specific activities and exporting in trade to the rest of the country or world.   Even if goods move by ground modes, the people who arrange for the goods move by air.  Without airlines, neither manufacturing nor high-skilled service industries can operate in remote cities.

Finally, although secondarily, air transport replacing ground modes reduces the cost in money and time in moving people from one place to another.  In a funny sense, people are containers for ideas or services, analogous to boxes for physical goods.   As transport costs go down, economies develop more specialization and trade.   Specialization happens because it is relatively cheaper to do a lot of one thing in certain places, and trade for other things from other places.   Cheaper transport allows more specialization and more trade.   The most astounding example of this is the computer networks that make up the internet.  The internet has reduced the cost of transporting ideas from the cost of printing and shipping, which is a large cost in time and effort.  With the internet, I can collaborate with any other economist in the world just as easily as one in my home town.   But that collaboration eventually means we have to get together in person, and that getting together is only practical if we both live where there is air transport.  It used to be that to be part of a highly connected professional network you had to live in an expensive and crowded city.   Now you can live where housing and land is cheaper, and participate just as fully.  So one way of looking at air service to remote communities is that it brings lower cost housing to some types of business.  That is the production cost advantage for high-skilled service industries locating in otherwise disadvantaged areas.  And those cost advantages do lead to more GDP for the same expense.

The conclusion is that improved air service mainly transfers economic activity from existing centers to outlying locations.   It does very little to change the overall amount of economic activity, although there must be some increase in efficiency.   However, as a branch of social policy, societies have correctly looked at increasing transport access to better harmonize wealth distributions.   The interesting thing is a great deal of the added services happen merely by deregulating routes and airline access.   Airlines themselves have incentives to start new services, and deregulated air markets generate increases in routes and improvements in connectivity.  

Experience has shown that deregulated route networks largest improvements of service happen for smaller destinations.   The author is well aware of this from his personal experience in the US before, during, and after deregulation.  Before US deregulation, a good number of airports were served with subsidies under the US government “service to small communities” program.  At the time the author was at MIT involved in research on such services, which research was sponsored by the Department of Transportation.  Just after deregulation, the author moved to American Airlines and was involved in route planning for the new connecting hubs planned by that airline now that route authorities were freely available.   The very small communities that did not provide enough passengers to support service became profitable assets once their services were brought into connecting banks of flights that provided beyond travel to all the major cities in the US and abroad.   By that time the subsidies for service to these points had been changed to a “bid” process where airlines offered to provide defined flights per day at a fixed annual fee.  The lowest bids quickly became zero, and in many cases propeller aircraft services were upgraded to jets..  In the nature of government programs, yet smaller cities were added to the list eligible for subsidy, but the vast majority of the original points stood on their own.  The author recalls the veteran route planner at American expressing his surprise that the profits on the large, long routes he used to think of as his treasure chest were being driven down by competitive pricing, and the little routes he used to think of a public services were showing up as his most profitable flights.  The lesson was reinforced when the author moved to United Airlines as was directly involved in developing forecasts of traffic that might develop for services created from previously neglected towns.   That forecast searched for neglected cities that might be added to United hubs, services were subsequently added to the top candidates, and the forecast traffic developed.
� The author has found that air travel as a share of GDP grows linearly as trade (imports and exports) as a share of GDP grows.  Since international deregulation of air travel is almost always part of more generally open trade, the two variables are very difficult to separate.  However, markets with low air travel for their GDP grow faster.  Incidental evidence suggests that the low levels are associated with regulated airline competition and the extra growth is from liberalizing markets.


� Airline Planning Group.  Fair warning: the author consults with this company occasionally, although he only learned about these particular forecasts after they were completed.


� An interesting question is whether higher fares lead to higher business profits, or lead to higher costs in the form of wages, work rules, and operational inefficiencies.  History suggests the latter.  Carriers in regulated markets do not tend toward exceptional profitability.


� The USSR and China did not report historically, and are to this day not fully represented


� To the authors knowledge, at least Boeing and Airline Planning Group.   


� The 2008 forecasts are due out in the weeks before this paper must be submitted.  However, the forecasts are for long-run growth and changes in one year are not expected to be large.  The 2008 forecasts will not include the only significant major change, which is the forecast of a large permanent increase in fuel costs.


� These values are based on US $ GDPs converted at the 1996 exchange rates.  Compared to June 2008 values, the Chinese and European currencies are 20% more valuable, the Japan Yen is the same.  Exchange rates from 1996 were chosen as the basis to avoid the US dollar run-up by 2004.


� This excludes Hawaii and Alaska
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