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Abstract

This paper examines the consumer benefits that result from a decrease in fare and an increase in departure frequency after liberalizing the domestic airline industry in the Philippines using the demand equation as the starting point of analysis. Since only a number of routes attracted entry and competition the data consist of ten domestic routes. The methodology uses the generalized method of moments based on the Newey-West covariance estimator to address the problems of autocorrelation and heteroskedasticity. The results indicate that passengers benefit from liberalization but the benefits vary from market to market—tourist markets tend to have benefited more than routes frequented by business travelers. Lower average fares and more flights result in an average annual consumer benefit of almost PHP 141 million in markets with at least two airlines for the period 1995–2003. This may indicate that the Philippines needs to encourage entry and competition in other airline markets so that more passengers benefit from lower fares and more frequent departures in a liberalized industry.
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Introduction

The decision of the Philippine Government to allow entry into the domestic airline industry in 1995 must have been motivated with the welfare of the consumer in mind since this is the overarching principle behind the deregulation of the domestic airline industry in the United States (US) in the late 1970s. Then US Civil Aeronautics Board (CAB) Chair Alfred Kahn wrote in 1978 that, “the function of economic policy is to serve consumers rather than protect producers, and that the best way to do this is by promoting competition at home and abroad.”1 Similar arguments have been used in the air service agreements in bilateral negotiations between the US and a number of European countries, as well as between member-countries in the European Union (EU). Airline bilateral agreements in the North Atlantic and EU markets have resulted in considerable benefits to passengers (see Dresner and Tretheway 1992; Maillebiau and Hansen 1995; Rietveld, Schipper, and Nijkamp 2002). The recent wave of air bilateral agreements between countries and their major airlines indicates that regulatory changes are underway, which are intended to create greater competition in the industry (Staniland 1996). 

The findings that airline deregulation in the US and airline liberalization of North Atlantic and intra-European routes have resulted in consumer benefits for passengers due to lower fares (Keeler 1972; Olson and Trapani 1981; Graham, Kaplan, and Sibley 1983; Borenstein 1992) and higher departure frequency (Dresner and Tretheway 1992; Maillebiau and Hansen 1995; Rietveld, Schipper, and Nijkamp 2002) and demand (Graham, Kaplan, and Sibley 1983; Moore 1986; Dresner and Tretheway 1992; Maillebiau and Hansen 1995) have important policy implications as the Philippines considers less regulation in the domestic industry by encouraging entry and competition in markets that are still served by a single airline. An empirical study has yet to document, however, the assumed consumer benefits as a result of airline liberalization in the Philippines. This paper seeks to examine the impact liberalization has on consumer welfare, measured as consumer surplus, in markets served by at least two airlines.
AIrline Liberalization and Consumer Benefits 

Dresner and Tretheway (1992) report that airline liberalization results in a significant effect reducing discount airfares by an average of 35 percent. The reduction in airfares redounds to a consumer benefit of approximately US$325 million in 1981 alone using a collection of North Atlantic routes.  On the contrary, the policy change has no statistically significant impact on the undiscounted or ‘full fare’ that first class, business class, and other non-leisure travelers use.

Maillebiau and Hansen (1995) study the impact on consumer benefit arising from bilateral liberalization in North Atlantic routes for the years 1969–89 using a model that incorporates the service accessibility variable on the demand side and the price variable on the supply side in order to estimate how liberalization affects the generalized cost of airlines and the resulting change in consumer surplus. Their findings indicate that liberalization of the North Atlantic air transport market results in considerable increases in demand and benefits to airline passengers.  Demand between the US and Europe is estimated to have increased an average 56 percent, although the increase is much lower in countries that have restricted bilateral agreements with other countries. Liberalization results in a 35 to 45 percent reduction in fare, while accessibility increased 38 percent. The lower fares and increased accessibility result in an annual consumer benefit of US$585 per traveler, confirming the findings of Dresner and Tretheway (1992).

Rietveld, Schipper, and Nijkamp (2002) analyze the consumer benefits associated with airline liberalization on 34 intra-European routes for the period 1988–92. The sample routes represent different traffic densities and stage lengths, while the period is significant because it represents various degrees of liberalization in the European air transport market. The econometric model consists of three equations, passenger, fare, and frequency, due to the endogeneity of the fare and frequency variables in the demand equation.  Estimating the equations using two-stage least squares the authors report that standard economy fares and departure frequency on fully liberalized routes are 34 percent lower and 36 percent higher, respectively, than on routes with less degree of liberalization. The estimated consumer benefits using the demand equation indicate that complete bilateral airline liberalization results in consumer benefits of 346 ECUs per passenger in 1992, supporting the findings of Dresner and Tretheway (1992) and Maillebiau and Hansen (1995) that airline passengers’ consumer surplus due to entry and competition, as a result of liberalization, is substantial.

Demand for Airline Service

The demand for airline service in any route, say from point x to point y, can be considered as a flow over time which fluctuates seasonally given the time structure of fares and stochastically given the vulnerability of airline travel to factors outside the control of passengers and airlines. The time consumption of airline service then is an important aspect in defining the airlines’ scheduled output while the expected passenger traffic over any time period is dependent on fare, expected departure time, time between flights, and level of comfort. Although demand for airline service occurs continuously over time, any scheduled passenger airline service supplies a predetermined capacity measured in number of passenger seats at scheduled intervals, forcing travelers to depart at a time other than their preferred schedules. The degree to which these discrete units of passenger seats are matched with the continuous demand for airline service may be considered as the convenience of the scheduled airline sector (Douglas and Miller 1974).

Demand for scheduled airline service is a function of two sets of variables—geo-economic and service-related factors. Geo-economic factors, which fall outside the control of airlines, are determined by the economic activity and geographical characteristics where airline service is available. Service-related factors, which are within the control of airlines, are determined jointly by the quality and money-related components of airline service (Jorge-Calderon 1997).     

Although railway systems in continental Europe and the northeastern seaboard of the US compete with scheduled airline service, previous demand models do not include a variable that measures the cross-price elasticity of demand with regard to a competing transport mode. In the Philippines, the cross-price elasticity measures the responsiveness of demand for airline service to a change in the fare of competing transport modes. This paper proposes that a variable representing either the average bus or boat fare per kilometer be included in the demand model because some travelers in the Philippines substitute land or sea transport to airline travel. Moreover, another group of travelers tend to use cheaper transport modes when traveling by air exceeds the budgeted expense for travel, whether they are time-sensitive or not. Therefore, it is a possibility that passengers travel by air on some occasions and take the boat or bus on others.  

In the Philippines the impact of liberalization at the route level may be described as a change from monopolistic behavior to competitive behavior. Since monopoly results in higher prices due to the monopolistic behavior of Philippine Airlines (PAL), the lone airline before the industry was liberalized, the effect of liberalization on the average fare per kilometer is expected to be negative. With regard to departure frequency, an additional airline in a route that used to be served by a single airline is expected to result in more flights. The increase in flight frequency is even more pronounced when capacity constraints are considered (Rietveld, Schipper, and Nijkamp 2002). Liberalization is therefore expected to result in lower fares due to intense competition (see Bresnahan and Reiss 1991).

Following pervious studies on the airline industry, demand for scheduled airline service q on route x, measured as the number of enplaned passengers, is
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, where zx is a vector of exogenous geo-economic type demand variables, cx is the exogenous capacity variable measured in the number of available passenger seats, mx represents the fare per kilometer of an alternative transport mode, and px and fx are the unit fare and departure frequency of airline travel, respectively (Jorge-Calderon 1997; Rietveld, Schipper, and Nijkamp 2002). The alternative mode of transport is added to reflect the travel behavior of potential airline passengers in Philippines.

Empirical Framework

It would seem that fare and frequency were exogenous before the industry was liberalized since the government regulated PAL’s operations in all respects. Even under regulation fare is still dependent on market forces as evidenced by PAL’s practice of cross-subsidization, charging fares lower than average cost in unprofitable routes and offsetting its losses by charging higher fares in high-density routes, encouraging potential passengers in missionary routes to travel by air. Under regulation, the government allowed PAL to subsidize unprofitable routes by inflating fares in high-density markets so it can operate flights in missionary routes. The same argument may be used for departure frequency. Although the industry was heavily regulated before 1995, the number of flights that PAL operated in each market was partly dependent on demand since PAL, due to the absence of competitors, only supplied what was necessary and because there was no need to oversupply the market with more frequent flights, PAL used passenger demand to dictate the number of flights to operate on each route. Since fare and departure frequency still depend on demand even under regulation their values are determined within the demand model making them endogenous. The specification of the model therefore focuses on a system of equations that includes the demand, fare, and frequency equations using route-level data due to the endogeneity of the fare and frequency variables in the demand equation. 

The demand equation is specified as: ln PASS (xy) = 0 + 1 ln FARE (xy) + 2 ln FREQ (xy) + 3 ln MPOP (xy) + 4 ln SEAT (xy) + 5 ln DIST (xy) + 6 ln MODE (xy) + 7 LIBR (xy) + ε (1, xy),


where for each route x and year y,

PASS
=
the number of enplaned passengers

FARE
=
the average fare per kilometer in pesos 

FREQ
=
the number of two-way flights
MPOP
=
the mean of the provincial populations of endpoint airports 
SEAT
=
the average number of passenger seats per two-way flight
DIST
=
the two-way distance between airports in kilometers

MODE
=
the fare per kilometer of land or sea transport

LIBR
=
dummy variable, which takes a value of ‘0’ between 1981 and 1994, 

‘1’ between 1995 and 2003

ε
=
the error term

The coefficient of the price sensitivity of demand is expected to be negative since higher prices usually result in lower demand. Demand is expected to respond positively to the population variable, which captures the demand from local and foreign tourists. Since the number of passenger seats is related to aircraft size, aircraft technology, and the level of comfort of flying (Jorge-Calderon 1997), demand is expected to respond positively to the number of passenger seats for a two-way flight. Demand should increase with distance due to substantial differences in travel time between air travel and other transport modes. If, however, the socioeconomic effects of distance predominate, demand will have a negative relationship with distance. The coefficient of the alternative mode of transport variable is expected to be positive. Demand should increase in a liberalized industry due to lower fares and more departures as a result of competition.

The fare equation is specified as: ln FARE (xy) = 01 ln PASS (xy) + 2 ln FREQ (xy) + 3 ln RGDP (xy) + 4 ln DIST (xy) + 5 ln COST (xy) + 6 LIBR (xy) + 7 AFCR (xy) + 8 TERR (xy) + ε (1, xy), 
where for each route x and year y,

RGDP
=
the mean of the per capita regional gross domestic product of endpoint cities

COST
=
the average variable cost per passenger-kilometer

AFCR
=
dummy variable representing the effect of the Asian financial crisis in 

1997–98, which takes a value of ‘1’ in 1998 (the impact is lagged one year), 

‘0’ otherwise 

TERR
=
dummy variable representing the impact of terrorist attacks on the US on 11 

September 2001, which takes a value of ‘1’ in 2001, ‘0’ otherwise 

and the other variables are as defined in the passenger equation.

Fare is expected to respond positively with the per capita regional gross domestic product (RGDP) since airlines tend to charge higher fares in markets where passengers are perceived to be less price-sensitive due to a higher per capita RGDP while fare per kilometer is expected to decrease with distance since fixed costs per kilometer fall as distance increases. Fares should decrease with departure frequency, given a level of demand, since additional flights increase the supply of passenger seats while fares should move with the average variable cost per kilometer in the same direction. The fare effect of the Asian financial crisis is expected to be positive due to the devaluation of the Philippine currency against the US dollar, resulting in higher prices of imported inputs. The impact of the September 11, 2001 terrorist attacks on the US is expected to result in higher fares due to the additional cost of enhancing airport and aircraft security following the attacks.
The frequency equation is specified as: ln FREQ (xy) = 0 + 1 ln PASS (xy) + 2 ln SEAT (xy) + 3 ln AIRL (xy) + 4 TERR + ε (1, xy),    

where for each route x and year y,

AIRL
=
the number of airlines

and the other variables are as defined in the passenger and fare equations.
The frequency variable is expected to respond positively to passenger traffic and the number of airlines serving a route while frequency is expected to have a negative relationship with the number of passenger seats per two-way flight since a bigger aircraft can accommodate more passengers resulting in fewer departures. 

The impact of the terrorist attacks in the US on the number of departures is positive if airline passengers restrict their travel itineraries within the Philippines after the attacks in the US due to security concerns in international travel and negative if airline passengers refrain from traveling by air amid security concerns in air travel. Following previous literature all continuous variables in the model are expressed in natural logarithms so that their coefficients can be interpreted as elasticities.

Methodology

The airline data come from the Civil Aeronautics Board while the data on income, population, and consumer price index come from the National Statistical Coordination Board. The data on bus and boat fares come from the Land Transport Franchising and Regulatory Board and the Maritime Industry Authority, respectively. The balanced panel data come from 230 observations per equation or 690 observations for the system of equations representing 10 routes for the period 1981–2003 in the domestic airline industry. The model is estimated using the generalized method of moments (GMM) based on the Newey-West covariance estimator due to autocorrelation and heteroskedasticity (Greene 1997; Johnston and DiNardo 1997; Verbeek 2000). The use of the fixed effects model controls for the unobserved heterogeneity between years and city-pairs (Johnston and DiNardo 1997).

Estimation Results and discussion
Table 1: Demand Equation

	Variable
	Coefficient
	Standard Error
	t–Statistic
	

	FARE
	–0.447
	0.120
	–3.714
	***

	FREQ
	0.836
	0.042
	19.675
	***

	MPOP
	1.254
	0.356
	3.527
	***

	SEAT
	1.077
	0.060
	17.844
	***

	DIST
	–0.097
	0.044
	–2.185
	**

	MODE
	0.079
	0.037
	2.093
	**

	LIBR
	–0.147
	0.039
	–3.797
	***

	Adjusted R2
	0.982

	Included observations
	     230

	Total system observations
	     690


***
Significant at the 1% level (highly significant)

**
Significant at the 5% level

The result of the GMM estimation on the demand equation is shown in Table 1. The dependent variable in this equation is the number of passengers (PASS) and all variables are exogenous except fare (FARE) and frequency (FREQ). The per capita regional gross domestic product (RGDP), mean provincial population (MPOP) of endpoint airports, distance (DIST) between airports, number of passenger seats per two-way flight (SEAT), number of airlines serving a route (AIRL), the fare per kilometer of an alternative transport mode (MODE), and the liberalization dummy (LIBR) have been used as instruments for the endogenous fare and frequency variables in the passenger equation. All variables except the liberalization dummy behave as expected.

Table 2 contains the result of the GMM estimation on the fare equation. The dependent variable is fare per kilometer (FARE). The instruments used for the endogenous passenger (PASS) and frequency (FREQ) variables are RGDP, MPOP, DIST, AIRL, the annual consumer price index, and the dummy variables for liberalization (LIBR), the Asian financial crisis (AFCR), and terror attacks (TERR). All variables behave as expected except for the cost variable.
Table 2: Price Equation


	Variable
	Coefficient
	Standard Error
	t–Statistic
	

	PASS
	0.450
	0.057
	7.932
	***

	FREQ
	-0.512
	0.078
	-6.525
	***

	RGDP
	0.856
	0.040
	21.329
	***

	DIST
	-0.509
	0.079
	-6.478
	***

	COST
	-0.126
	0.060
	-2.098
	**

	LIBR
	-0.158
	0.043
	-3.654
	***

	AFCR
	0.088
	0.022
	4.086
	***

	TERR
	0.132
	0.042
	3.175
	***

	Adjusted R2
	0.927

	Included observations
	     230

	Total system observations
	     690


*
Significant at the 1% level (highly significant)

**
Significant at the 5% level

The result of the GMM estimation on the frequency equation is presented in Table 3. The dependent variable in this equation is the number of two-way flights (FREQ) per route in a year. The instruments used for the endogenous passenger variable are RGDP, MPOP, DIST, AIRL, LIBR, and TERR. All variables behave as expected. 

Table 3: Frequency Equation

	Variable
	Coefficient
	Standard Error
	t–Statistic
	

	PASS
	0.945
	0.016
	 59.377
	*

	SEAT
	-0.890
	0.037
	-24.293
	*

	AIRL
	0.163
	0.015
	10.778
	*

	TERR
	0.072
	0.020
	3.583
	*

	Adjusted R2
	0.986

	Included observations
	     230

	Total system observations
	     690


***
Significant at the 1% level (highly significant)

The impact of liberalization on fare and departure frequency (see Tables 2 and 3) is used to estimate the consumer benefits due to liberalization. Although the reduction in airfares and increase in departure frequency after liberalization did not result in higher demand, passengers in markets with at least airlines still benefited because of lower fares and reduced waiting time afforded by an increase in the number of flights in seven of the sample routes considered in the study. The impact of liberalization on consumer benefit is estimated by calculating the change in consumer surplus (CS) resulting from lower fares and more departures. Following the methodology of Maillebiau and Hansen (1995) and Rietveld, Schipper, and Nijkamp (2002), the estimated demand model has the form, 
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, where p is the estimated price elasticity of demand, f is the estimated frequency elasticity of demand, and x represents the values of the other explanatory variables in the passenger equation for route x. All exogenous variables in the passenger equation are treated as constants and their effect is captured by x (Rietveld, Schipper, and Nijkamp 2002).

The CS is defined as the area under the estimated demand function. A change in consumer benefit due to a price change only, from 
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Table 4: Consumer Benefit Estimates

Annual Average (1995–2003) in Current Prices (PHP)

	Route
	Total

(‘000)
	Per Passenger
	Per Passenger-Kilometer

	Manila-Cagayan de Oro
	18,042
	  45.59
	0.0292

	Manila-Cebu City
	26,403
	  20.05
	0.0176

	Manila-Davao City
	17,964
	  26.72
	0.0138

	Manila-Iloilo City
	24,565
	  46.06
	0.0512

	Manila-Puerto Princesa
	17,423
	107.03
	0.0918

	Manila-Tacloban
	19,499
	  66.08
	0.0585

	Manila-Zamboanga City
	16,807
	  86.43
	0.0507


The change in consumer benefits for routes with at least two airlines, presented in Table 4, is evaluated using the mean values of all variables in the estimated demand function from 1995–2003. x is computed using the mean observed values for routes with at least two airlines in the estimated passenger equation for the entire period, excluding the fare and frequency variables since their effect is captured by the integrals. The levels of fare and departure frequency without entry and competition are computed using the estimated impact of liberalization on fare and flight frequency from the GMM estimation. Using the fare and frequency estimates without liberalization, the observed average fare and flight frequency for routes with at least two airlines, and then substituting these values in equation (1), an estimate of the consumer benefit for each route is obtained (Dresner and Tretheway 1992; Maillebiau and Hansen 1995; Rietveld, Schipper, and Nijkamp 2002).

The impact of liberalization on both fare and frequency results in a sizeable contribution in aggregate consumer surplus. The benefit to passengers is about 156 percent higher than it would be if only fares have been affected (see Table 5). This indicates that flight frequency plays a more important role in generating consumer benefit than higher traffic (see Rietveld, Schipper, and Nijkamp 2002).

Table 5: Consumer Benefits under Different Scenarios

Annual Average (1995–2003) in Current Prices (PHP)

	Scenario
	Aggregate

Consumer

Surplus (‘000)
	Per Passenger
	Per Passenger-Kilometer

	Baseline*
	140,703
	39.41
	0.0318

	Low fare impact**
	  98,751
	27.66
	0.0223

	Low frequency impact***
	132,988
	37.25
	0.0300

	Low fare and frequency impact
	95,553
	26.76
	0.0216

	Fare impact only
	55,016
	15.41
	0.0123

	Frequency impact only
	48,288
	13.52
	0.0109


*
The baseline scenario is equivalent to the estimates presented in Table 4

**
Fare elasticity is reduced by its standard error

***
Frequency elasticity is reduced by its standard error

The impact of liberalization on fare is the primary source of uncertainty in the consumer benefit estimates due to its relatively higher standard error compared with the impact of liberalization on frequency, similar to the results of Maillebiau and Hansen (1995). If the fare impact of liberalization were reduced by its standard error, the estimated average consumer benefit drops almost 30 percent while reducing the frequency impact by its standard error results in a decline of only five percent. The consumer benefit declines a little over 32 percent when the fare and frequency elasticities are reduced by their respective standard errors. A range of consumer benefits is presented in Table 5 under different liberalization impact scenarios (see Maillebiau and Hansen 1995; Rietveld, Schipper, and Nijkamp 2002).

Table 6: Consumer Benefit Estimates per Passenger

In Current Prices (PHP)

	Route
	1995
	1999
	2003

	Manila–Cagayan de Oro
	45.66
	41.35
	  44.22

	Manila–Cebu City
	18.81
	17.75
	  22.86

	Manila–Davao City
	34.68
	24.92
	  24.81

	Manila–Iloilo City
	40.89
	42.37
	  53.28

	Manila–Puerto Princesa
	86.44
	89.72
	138.97

	Manila–Tacloban 
	55.78
	58.25
	  80.59

	Manila–Zamboanga City
	84.09
	77.82
	  82.49

	Average
	30.08
	29.04
	  35.64


A cursory look at Table 6 indicates that even at current prices, benefit per passenger has declined in four routes when 1999 values are compared with their 1995 levels while another route experienced further decline in 2003. The average consumer benefit for the seven routes decreases over time when inflation is accounted for, which is consistent with the argument of Maillebiau and Hansen (1995) that the fare impact of liberalization diminishes over time. The Philippine experience, as well as the experience of the North Atlantic routes (Maillebiau and Hansen 1995), indicates that the fare impact of liberalization is time-specific. Kahn (1988) reports that competition from new carriers in the US is later reversed due to reconcentration as new entrants either folded up or were acquired by incumbents. PAL has entered a code-sharing agreement with Air Philippines in seven domestic routes while Cebu Pacific has been increasing its market share at the expense Air Philippines (see Figure 2). These developments tend to reduce competition in high-density airline markets in the Philippines.
Figure 2: Passenger Traffic Shares in the Ten Largest Airline Markets
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Source: Civil Aeronautics Board.  Grand Air is not shown in the graph since it suspended operations at the end of 1998, although the computation of the relative market shares includes the airline’s passenger traffic from 1996–1998.  Asian Spirit is also not shown because it does not have operations in the ten biggest domestic airline markets.  

The impact of liberalization on consumer benefit is not only time-specific but also route-specific (see Table 6). Markets that have a higher proportion of business travels (Manila-Cebu City and Manila-Davao City) tend to have less consumer benefit per passenger than those with a higher proportion of leisure travels (Manila-Puerto Princesa and Manila-Zamboanga City). This finding is in line with the survey of demand elasticities by Oum, Waters, and Yong (1992) that, on average, demand for business trips is less elastic than demand for leisure trips.

The positive impact of liberalization on consumer welfare is in line with the results of Dresner and Tretheway (1992), Maillebiau and Hansen (1995), and Rietveld, Schipper, and Nijkamp (2002). In addition, airline markets with at least two airlines and 100,000 passengers annually have more choices with regard to fare and flight schedule while the number of passenger seats has increased 98 percent in the sample routes, notwithstanding a decrease in three markets in the sample.
Conclusion and Policy Implication

This paper has empirically explored the consumer benefit impact of airline liberalization using a sample of 10 routes with varying market characteristics and state of competition for the period 1981–2003. Table 2 indicates that liberalization has a negative impact on fare while Table 3 indicates that liberalization has a positive impact of departure frequency. The lower average fare and the higher number of departures after liberalization results in an average annual consumer benefit for the period 1995–2003 of almost PHP 141 million or a little over PHP 39 per passenger for the seven routes served by at least two airlines.

The finding that liberalization results in consumer benefits due to a decrease in fares and an increase in departure frequency has important policy implications for the Philippines as the government considers entry and competition in 30 single-airline markets at the end of 2003. Allowing entry and competition in these markets should result benefit passengers in these routes. Two airlines serving short-distance routes should therefore be allowed to operate in each other’s markets.

The observation that the impact of liberalization is time-specific (Maillebiau and Hansen 1995) is troubling because reconcentration may reverse the consumer benefits. Reconcentration has happened in markets with the highest passenger traffic as PAL and Cebu Pacific increase their market shares at the expense of Air Philippines, turning most markets into duopolies. As long as government policy encourages competition in the domestic industry, however, the probability of a return to market power by a single airline in the Philippines is remote. Although the impact of liberalization may be short-term, airline liberalization in the Philippines results in substantial consumer benefits.

The benefits due to liberalization should be qualified since its negative impact has not been analyzed and quantified in this paper. Communities with little passenger traffic have experienced a decrease in the number of flights while some have lost airline service altogether. Profits are most likely to decline in cases where communities served by a single carrier are replaced by competition or duopolies while the increase in departure frequency as a result of liberalization indicates a rise in social and environmental costs due to increased airport congestion, aircraft noise, and emissions (see Rietveld, Schipper, and Nijkamp 2002).
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