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1. Introduction 
 

It is generally accepted that there is a strong correlation between air traffic and economic 

growth (Green, 2007), and airport activities and airport infrastructure catalyze local, regional, 

and national economic development (e.g. Button, Doh, & Yuan, 2010; Cooper, 1990; Green, 

2007; Sarkis, 2000). Although the positive effects of aviation on the economy seem intuitive, 

the identification of such a causal relationship is difficult due to the strong interdependence 

between the provision of aviation services and regional growth (Blonigen & Cristea, 2015). 

Button (2010, p. 11) noted that “measuring local economic impact of airport investments is 

challenging and studies have often over-estimated them.” Compared with the significant body 

of literature on the relationship between the economic development of major cities and large 

international hub airports, less research has been conducted on regions with smaller 

populations and regional airports. Though a few studies have analyzed the impact of regional 

airports (e.g. Baker, Merkert, & Kamruzzaman, 2015; Button, 2010; Button, Doh, & Yuan, 

2010), selecting a subset of airports in a market in a non-random manner may lead to 

estimation bias. Moreover, airports in the same country may experience different growth 

patterns that are inter-related. For example, the merger between Delta and Northwest resulted 

in more flights at Atlanta and Salt Lake City, but fewer flights at Cincinnati and Memphis. 

Such inter-dependence may exist for airports in different countries. Elwakil, Windle, & 

Dresner (2013) noted many Canadian travellers cross the border to fly the US low-cost 

carriers. Similar patterns have been observed in Europe where Ryanair was able to capture 

passengers from nearby airports in large catchment areas. Furthermore, there is significant 

heterogeneity among airports, as an aviation network is often consisting of a few large hubs 

and many small feeder airports. All these factors make sample selection a non-trivial task. 

 

Regional airports are often viewed as a form of strategic infrastructure for regional 

economies due to the importance of air transport in connecting regions and transporting air 

passenger and air cargo traffic between destinations (Sarkis, 2000; Baker, Merkert, & 

Kamruzzaman, 2015). However, airport investments are usually lumpy and costly, and 

involve substantial risks and time (Oum & Zhang 1990; Xiao, Fu, & Zhang, 2013, 2016; 

Xiao et al., 2017). Many airports and communities are providing support and incentive 

programs to airlines in order to promote air services (Fu & Zhang 2010: Zhang, Fu, & Yang, 

2010; Blonigen & Cristea, 2015). It is important to correctly identify the impact of airport 

activities on regional economy so that the right policies on airport investments and airline 

incentives can be formed (Blonigen & Cristea, 2015). 

 

This study investigates the impact of airport activities on regional economies using annual 

data on 22 cities and airports in New Zealand from 1996 to 2016. The research design is 

expected to bring various benefits in empirical estimation: the national data coverage 

internalizes possible traffic shifting effects and removes subjective selection bias; and, New 

Zealand is isolated from other countries and air transport also plays a critical role in 

connecting many of the domestic regions that have limited surface transport services. As a 

result, the risk of incorrectly attributing the effects of improvements of other transport modes 

to airport activities during estimation is reduced; our panel dataset spans an extensive period 
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of time which facilitates the identification of the relationship between airport activities and 

regional economy (Baker, Merkert, & Kamruzzaman, 2015); all airports were built prior to 

the sample period and thus can be regarded as being exogenous; and, our sample includes all 

airports with scheduled commercial services in New Zealand, which comprises both small 

regional airports and major hubs in the aviation system (Abbott, 2015; Kissling, 1998; Tsui, 

Gilbey, & Balli, 2014). This allows us to examine the influence of airport activities on 

regional economies of economy for regions of varying size and the New Zealand market as a 

whole. Finally, the econometric methods used in the study seek to improve upon previous 

methodologies in the literature, which have been mostly limited to Granger causality and the 

simple generalized method of moments (GMM) model. In addition to the fixed effects 

estimation that have been frequently used in the literature, the system generalized methods of 

moments (GMM) approach and the dynamic common correlated effects (CCE) estimator are 

applied to account for cross-sectional dependence, cross-regional heterogeneity, and feedback 

effects. 

 

For the aforementioned considerations, our empirical analysis of New Zealand is expected to 

offer valuable insights regarding the impact of airport activities on regional economies. 

Specifically, we find that airport activities have a statistically and economically significant 

impact on a region’s economy. This finding is robust across fixed effects, GMM, and CCE 

estimations, although more significant effects are identified by the less restrictive CCE 

model. Our study suggests a positive effect of aviation on regional economy and supports 

local/regional policies promoting aviation activities. 

 

The remainder of this paper is structured as follows. Section 2 reviews the literature on the 

relationships between airport activities and regional economic development. Section 3 

provides an overview of New Zealand’s airport system. Section 4 describes the methodology 

used and the variables of interest. Section 5 reports and interprets estimation results obtained 

from alternative models. The last section summarizes the key findings and policy 

implications. 

 

 

2. Literature review 
 

A substantial body of literature has investigated various aspects of the impact of airport 

activities and air transport services on local and regional economic development. For 

example, recent studies relating to the impact of airport activities and infrastructure (e.g. 

Allroggen & Malina, 2014; Baker, Merkert, & Kamruzzaman, 2015; Batey, Madden, & 

Scholefield, 1993; Bilotkach, 2015; Button, Doh, & Yuan, 2010; Cidell, 2014; Cooper, 1990; 

Florida, Mellander, & Holgersson, 2015; Gibbons & Wu, 2017; Green, 2007; McGraw, 2015; 

Percoco, 2010; Sheard, 2014; Tsui, Tan, & Shi, 2016; Tveter, 2016; Van den Berg, Van 

Klink, & Pol, 1996) have suggested that the presence of airport activities (or a well-

functioning and well-connected regional airport) is vital to local and regional economic 

development, employment growth, and the enhancement of social benefits. Table 1 

summarizes the airport samples, methodologies, and variables of interest used in previous 
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analyses. For example, Green (2007) used a two-equation model to analyze 83 airports in the 

United States, and found that the operations of an airport in a metropolitan area is 

significantly influenced by regional economic development, and meanwhile its presence 

assists in forecasting population and employment growth. Button, Doh, and Yuan (2010) 

used the fixed effects and random effects models to analyse the impact of 66 small airports in 

Virginia on the local economy, and concluded that small airports have the potential to 

contribute significantly to regional economic development. In Australia, Baker, Merkert, and 

Kamruzzaman (2015) used the vector error correction (VECM) model to examine the 

relationship between 88 regional airports and local economic development, and found a 

strong relationship between small regional airports (local air transportation) and regional 

economic development. In addition, Bilotkach (2015) used the fixed effects and the GMM 

models to evaluate the impact of primary airports (classified by air traffic volume and number 

of destinations) in the U.S. on the key indicators of regional economic development, and 

concluded that the number of destinations served by non-stop flights had a robust effect on 

level of employment, number of business establishments, and average wage in the region. 

These results were consistent with the findings of Sarkis (2000, p. 336), who claimed that 

“airports are critical, dominant forces in a community’s economic development.” The 

provision of efficient, reliable and affordable transport infrastructure has been shown to be 

essential to economic growth (Badalyan, Herzfeld, & Rajcaniova, 2014; Banister & 

Berechman, 2001; Duffy-Deno & Eberts, 1991). 
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Table 1. Studies of the relationship between airports and aviation activities and economic development 

Author(s) and date Sample Methodology Estimates 

Cooper (1990) - Literature review - 

Batey et al. (1993) 1 U.K. airport Input-output analysis 34 industrial sectors (including air transport) 

Van den Berg et al. (1996) 10 European airports Descriptive analysis - 

Green (2007) 83 U.S. airports Two-equation model 

(ordinary least squares 

(OLS) and instrumental 

variables (IV) 

regression) 

-Dependent variables: population growth, job growth 

-Explanatory variables: tax variables, climate variables, human capital variables, industrial structure, unionization 

variable, average commuting time 

Button, Doh, & Yuan (2010) 66 small airports in 

Virginia (U.S.) 

Fixed effects model, 

random effects model 

-Dependent variable: real personal income per capita 

-Explanatory variables: total passengers, total population, aged population, federal expenditure, local expenditure, 

total employment, distance to airports (Dulles and Reagan) 

Percoco (2010) 36  Italian airports Tobit model -Dependent variables: total employment in province, employment in manufacturing sector, employment in service 

industry 

-Explanatory variables: total number of passengers, total number of aircraft movements, province population, size 

of population aged 65 or over, % of population with college degree, total road length, dummy variables (northern 

and southern provinces, airports), distance between provincial capital and national centroids, number of hotels 

Allroggen & Malina (2014) 19 German airports Limited information 

maximum 

likelihood/panel data 

regression analysis 

-Dependent variable: regional output 

-Explanatory variables: GDP, labour force, capital stock, value of fixed assets through acquisition and production 

costs, aircraft movements, average road and rail travel time, population, workload unit (WLU) share of airport 

Cidell (2014) 25 largest airports in 

U.S. 

Local-level spatial 

analysis 

 

Sheard (2014) Core-based statistical 

areas in 48 states and 

District of Columbia, 

U.S. 

System of equations -Dependent variable: value of planned airport  

-Explanatory variables: aggregate employment, control factors (geographical, climatic, and demographic), local 

productivity factors 
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Baker et al. (2015) 88 Australian airports VECM model Total airport passenger movements, real aggregate taxable income 

Bilotkach  (2015) All U.S. primary 

airports 

Fixed effects model, 

dynamic panel data 

GMM model 

-Dependent variables: total employment, total number of establishments, real weekly wages 

-Explanatory variables: total flights, number of non-stop destinations, population, unemployment rate, mean 

airfare, airport level HHI index 

Florida et al. (2015) All U.S. airports Logit regression, 

bivariate correlation, 

OLS 

-Dependent variables: airport, gross regional product per capita 

-Explanatory variables: size, technology, human capital, climate, unemployment, Bohemian index 

McGraw (2015) 2 small and mid-sized 

airports in the U.S. 

IV approach with three 

instruments 

-Dependent variables: population, employment 

-Explanatory variables: employment in different sectors, population, earnings, characteristics of geography, 

transportation, and climate, dummy variables 

Tsui et al. (2016) 3 major New Zealand 

airports 

Two-stage least-squares 

regression analysis 

-Dependent variables: property price index 

-Explanatory variables: airport WLUs, interest rate, rent, national GDP per capita, exchange rate, global financial 

crisis, Christchurch earthquakes, number of new houses built, material costs, median salary 

Tveter (2016) 8 regional Norway 

airports 

Difference in 

differences 

-Population size, lagged employment growth, travel time to nearest airport, industry structure 

Gibbons & Wu (2017) Chinese airports Panel fixed effects 

model 

-Dependent variables: industrial output, GDP, employment, income, consumption, investment 

-Explanatory variables: air accessibility (land and air side), control variables 
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In addition, other recent studies of air transport services, mostly on passenger transport (e.g. 

Blonigen & Cristea, 2015; Braathen, 2011; Bråthen & Halpern, 2012; Brueckner, 2003; 

Donzelli, 2010; Graham & Guyer, 2000; Hu, et al., 2015; Mukkala & Tervo, 2013; Özcan, 

2013, 2014a; Van de Vijver, Derudder, & Witlox, 2016), have indicated that the provision of 

air transport activities often has key causal effects on local and regional economic 

development, income, employment growth, and regional welfare. Similarly, air freight/air 

cargo traffic has been found to strongly affect local and regional economic development and 

promote job creation (e.g. Alkaabi & Debbage, 2011; Button, & Yuan, 2013; Kasarda & 

Green, 2005; Özcan, 2014b; Tan & Tsui, 2016). These recent empirical studies are evidence 

that airports are centers of economic growth, and that consequently, the growth of airport 

activities may improve and stimulate economic development in local or regional 

communities. A strong correlation has been found between air transport activities and 

economic growth. 

 

Despite these important insights obtained, many previous studies are arguably based on a 

sample of airports subjectively chosen in the region or country of interest, predominantly in 

developed economies. Gibbons and Wu (2017) conducted an excellent study of China. 

However, due to the availability of extensive high-speed rail networks, the effects of 

improvements in other transport modes may be incidentally captured for estimates using 

Chinese data. A similar problem may exist for studies carried out for North America and 

Europe, where road transport consists of a substantial market share of inter-regional traffic. 

Where new commercial airports are built or converted from military airports (e.g. Western 

Europe) during the sample period, it is challenging to design a good estimation strategy due 

to the endogeneity caused by the interdependence between airport activities and economic 

growth. With an aim to complement these previous investigations, this paper attempts to 

identify the impact of airport activities on regional economies in New Zealand. The following 

section provides a brief overview of the airport system in the country. 

 

3. Overview of New Zealand airport system 
 

New Zealand has a well-developed international and regional airport network, with 24 

commercial airports offering scheduled international and/or domestic air services (Lyon & 

Francis, 2016) (see Figure 1). New Zealand is geographically isolated from the rest of the 

world, with limited surface transport connections between some key regions. The country is 

thus very dependent on international and domestic air transport (Lyon & Francis, 2006; Balli 

& Tsui, 2016; Tsui, Tan, & Shi, 2016; Statistics New Zealand, 2016). A unique characteristic 

of New Zealand’s airport system is the presence of only one commercial airport per region 

across the country (Tsui, 2017), making it easier to define each airport’s catchment area. In 

2016, six airports offered international air services: Auckland, Christchurch, Dunedin, 

Nelson, Queenstown, and Wellington. New Zealand airports with regular passenger services 

vary considerably in size: the largest and busiest airport is Auckland International Airport, 

followed by Christchurch, Wellington and Queenstown. These airports play a more important 

role in the air transport system than smaller regional airports because they serve major cities 
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and popular tourist destinations in New Zealand. 

 

 

Figure 1. New Zealand airport system 

 

In 2016, the top five New Zealand airports as measured by the total number of scheduled 

airline seats were as follows: Auckland (11.58 million); Christchurch (4.08 million), 

Wellington (3.83 million), Queenstown (1.11 million), Nelson (0.64 million), and Dunedin 

(0.60 million). Almost 90% of New Zealand’s scheduled airline capacity is represented by 

Auckland, Christchurch, and Wellington airports. The total annual scheduled seat capacity 

was less than 0.60 million in 2016. In addition, most New Zealand airports showed the 

positive compound annual growth rates (CAGR) for scheduled airline seat capacity, ranging 

from 8.46% to -9.12% (OAG, 2017). 

 

Regarding the airports’ international connectivity, Auckland Airport is an international 

gateway and hub for travelers in Australasia and the Pacific, connecting air passengers and 

air freight with 39 international destinations in 2016. Christchurch Airport connects 

passengers and freight with the second largest number of 11 international destinations, 

followed by Wellington and Queenstown airports, which offer flights to six and four 

international destinations, respectively. Arguably, Christchurch Airport has become the 

second international gateway and hub airport serving New Zealand’s South Island, benefiting 

from its ability to attract international airlines (Air New Zealand, Asiana Airlines, China 

Airlines, China Southern Airlines, Emirates, Fiji Airways, Jetstar, Qantas, Singapore 

Airlines, Thomson Airways, and Virgin Australia). Auckland and Wellington airports boasts 

the largest domestic networks (19 destinations each) in 2016, followed by Christchurch 

Airport (16 destinations), Nelson Airport (seven destinations), Hamilton Airport (six 

destinations), and Blenheim and Dunedin airports (five destinations). Smaller New Zealand 

airports have minimal domestic networks: they are connected with only one to four 

destinations, with primary connections to Auckland, Christchurch, and Wellington airports. 
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This specific pattern of domestic connectivity reflects the system of hub-and-spoke networks 

of Air New Zealand, which carries air passengers from smaller regional airports to two main 

hubs (Auckland and Christchurch airports). The well-developed domestic networks of New 

Zealand airports enable people from New Zealand’s regions and cities to access international 

connections with ease (New Zealand Ministry of Transport, 2013, 2016). 

 

 

4. Data definitions and empirical models 
 

Table 2 below defines the variables used in this study and provides data on GDP per capita 

and unemployment rate. These two quantitative measures succinctly capture the development 

of New Zealand’s regional and local economies that represent the economic output and 

employment prospects of local population. Airport activity is proxied by the total number of 

scheduled seats on flights into and out of a given airport, and the total number of available 

seat kilometers (ASK) on flights into and out of a given airport. These airport activity 

measures have been used in prior studies (Tsui, Tan, & Shi, 2016; Koo, Tan and Duval, 

2013). 

 

Table 3 presents the descriptive statistics associated with the variables of interest. The 

average of regional GDP per capita and unemployment rate are NZ$38.849.75 and 5.13%, 

with standard deviations equal to NZ$10,793.36 and 5.13%, respectively. The average of the 

two key variables of interest (total number of scheduled seats and total ASK) are 855,438 and 

1.18E+09, with standard deviations of 1,935,290 and 3.71E+09, respectively. The average 

number of tourist arrivals is 746,237, and the standard deviation is 748,379. The average 

regional population and net migration (number of people) are 187,541 and 734, and their 

standard deviations are 301,257 and 3,435, respectively. Overall, there is substantial 

heterogeneity across the airports and regions in New Zealand. On the one hand, such a 

dataset allows us to identify the effects of different types of airports and regions. On the other 

hand, it is important to use empirical estimation models that are sufficiently flexible in 

allowing for such cross-regional heterogeneity. 

 

Table 2. Variable definitions and data sources (2001–2016) 

Time series and variables Definitions Data sources 

Regional GDP per capitait GDP per capita of region i at year t Statistics New Zealand 

Unemployment rateit (%) Unemployment in region i at year t Statistics New Zealand 

Total scheduled seatsit Total scheduled airline seats at an airport in region i at year t 
Office of the Auditor-

General (OAG) 

Total ASKit Total ASK at an airport in region i at year t OAG 

Tourist arrivalsit Number of tourist arrivals to region i at year t Statistics New Zealand 

Regional populationit Size of population of region i at year t Statistics New Zealand 

Net migrationit Number of migrants moving to and from region i at year t Statistics New Zealand 
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Table 3. Descriptive statistics for variables (2001–2016) 

Variables Observations Mean 
Standard 

deviation 
Maximum Minimum Skewness Kurtosis 

Regional GDP per capitait 352 38,849.75 10,793.36 79,289 21,959 1.21 5.19 

Regional unemployment rateit (%) 352 5.13 1.58 9 2 0.51 2.31 

Total scheduled seatsit 352 855,438 1,935,290 11,581,404 5672 3.20 13.26 

Total available seat kilometresit 352 1.18E+09 3.71E+09 2.27E+10 1267336. 3.40 18.18 

Tourist arrivalsit 352 746,237 748,379 3,682,412 84,667 2.00 6.43 

Regional populationit 352 187,541 301,257.20 1,614,300 7990 3.20 13.27 

Net migrationit 352 734.53 3435.78 33,916 -3422 6.40 50.96 

 

 

 

We begin by estimating the elasticity between economic growth and airport (air transport) 

activities based on the following simple panel data model: 

 

(1)            𝑙𝑛𝐺𝐷𝑃𝑖𝑡 = 𝛽𝑙𝑛𝑆𝑒𝑎𝑡𝑠𝑖𝑡 + ∆𝑋𝑖𝑡 + 𝛾𝑖 + 𝛾𝑡 + 𝜀𝑖𝑡, 

 

where 𝑙𝑛𝐺𝐷𝑃𝑖𝑡 represents the logarithm of GDP per capita in region i at year t; 𝑙𝑛𝑆𝑒𝑎𝑡𝑠𝑖𝑡 

represents the logarithm of scheduled airline seats (𝑙𝑛𝑆𝑒𝑎𝑡𝑠𝑖𝑡) for region i at year t; 𝛾𝑖 and 𝛾𝑡 

constitute a regional fixed effect and a time fixed effect, respectively; and 𝜀𝑖𝑡 is the error 

term. The regional fixed effect controls non-parametrically for time-invariant unobservable 

regional characteristics; the time fixed effect controls non-parametrically for yearly 

differences in the outcome of interest; and the vector of regional characteristics, 𝑋𝑖𝑡 is a 

vector of controls for time-varying characteristics that may be correlated with airport (air 

transport) activities, such as tourism activities. The parameter of interest is represented by 𝛽. 

 

Although we present the estimation results using this simple static panel data specification, as 

applied in many previous empirical studies (a few using air transport data, such as Mahutga et 

al. (2010) and Khadaroo and Seetanah (2008), their interpretation is subject to the validity of 

several hypotheses. First, the model does not incorporate temporal dependency (lags) in the 

dependent variable. Although the coefficients on the lagged dependent variables may not be 

crucial to researchers’ interest, lags shall be introduced to control for the dynamics of the 

process, following most works on the empirics of economic growth. Second, the model is 

premised on the potentially unwarranted assumptions of constant time effects and slope 

coefficients identical across regions. 

 

To address the first point, we allow for dynamics of adjustment in the growth equation above 

by adding 𝑙𝑛𝐺𝐷𝑃𝑖(𝑡−1) as a regressor. However, the estimation of this dynamic model is 

challenging. Traditional static panel data methods, such as the fixed effects and random 

effects estimators, become inconsistent due to the violation of the strict exogeneity 

assumption. The inconsistency of the fixed effects estimator arises from the demeaning 

process used to eliminate the fixed effect, which results in a negative correlation between the 
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transformed error and the lagged regressor, leading in turn to the failure of the strict 

exogeneity assumption. The inconsistency of the random effects estimator arises from the 

non-zero correlation between the fixed effect and the lagged variable, as 𝑙𝑛𝐺𝐷𝑃𝑖(𝑡−1) itself 

depends on the fixed effect. 

 

The dynamic system GMM procedure is commonly used to handle endogeneity issues while 

including regional fixed effects in a dynamic panel (Arellano & Bond, 1991; Blundell & 

Bond, 1998). This method is consistent if time effects are constant, error terms are cross-

sectionally independent, and slope coefficients are identical across regions. For instance, if 

time effects within regions are heterogeneous, as per the second point raised above, estimates 

generated using the dynamic system GMM model will be biased (Pesaran & Smith, 1995). 

For example, when an increase in airfare induced by oil price shocks may have different 

effects on the flow of air passengers among regions. This can be an issue in estimation given 

the significant heterogeneity observed across the regions and airports in New Zealand. 

 

The dynamic common correlated effects (CCE) estimator developed by Chudik and Pesaran 

(2015) can be used to overcome the two challenges raised above when estimating the 

dynamic panel GMM model. The estimated equation is given by the following: 

 

(2)       𝑙𝑛𝐺𝐷𝑃𝑖𝑡 = 𝛽𝑙𝑛𝑆𝑒𝑎𝑡𝑠𝑖𝑡 + 𝛿𝑖𝑙𝑛𝐺𝐷𝑃𝑖(𝑡−1) + ∆𝑖𝑋𝑖𝑡 + ∑ 𝛼𝑖𝑘
′ 𝑧𝑡−𝑘̅̅ ̅̅ ̅̅

𝑃𝑇
𝑘=0 + 𝛾𝑖 + 𝜀𝑖𝑡, 

 

where 𝑧𝑡−𝑘̅̅ ̅̅ ̅̅ = (𝑙𝑛𝐺𝐷𝑃𝑖𝑡
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ , 𝑙𝑛𝐺𝐷𝑃𝑖(𝑡−1)

̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅, 𝑙𝑛𝑆𝑒𝑎𝑡𝑠𝑖𝑡
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ , 𝑋𝑖𝑡

̅̅ ̅̅ ) are the cross-sectional averages of the 

dependent and independent variables, and 𝑝𝑇 designates the number of lags in the cross-

sectional averages. Note that all parameters are allowed to vary with i. This model has the 

advantage of taking into account the panel time series nature of the data, parameter 

heterogeneity, cross-sectional dependence, and dynamics. 

 

Following Chudik and Pesaran (2015) and Ditzen (2016), if we define 𝜋𝑖 = (𝛽𝑖, 𝛿𝑖, ∆𝑖), the 

mean group estimates are obtained by: 

 

(3)       𝜋𝑀𝐺̂ =
1

𝑁
∑ 𝜋𝑖̂

𝑁
𝑖=1 , 

 

and its asymptotic distribution and nonparametric consistent asymptotic variance-covariance 

matrix are given by the following: 

 

(4)       √𝑁(𝜋𝑀𝐺̂ − 𝜋) → 𝑁(0, Σ𝑀𝐺), 

 

Where, 

 

(5)       Σ𝑀𝐺 =
1

𝑁−1
∑ (𝜋𝑖̂

𝑁
𝑖=1 − 𝜋𝑀𝐺̂)(𝜋𝑖̂ − 𝜋𝑀𝐺̂), 

 

In the estimations presented below, we use the recursive mean adjustment method to correct 

for small sample time series bias, as advised by Chudik and Pesaran (2015). We also use 
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regional unemployment rate as an alternative dependent variable and measure of economic 

well-being. To ensure robustness, the natural logarithm of ASK (lnASKit) is used in place of 

lnSeatsit to ascertain the stability of the estimation results. 

 

5. Empirical findings 
 

In this section, the model estimates for the fixed effects and dynamic panel GMM 

specifications are reported first, followed by those obtained using the dynamic CCE 

estimator. 

 

Table 4 reports the fixed effects and dynamic panel GMM coefficient estimates. These 

estimates are generated under different assumptions, all of which are indicated in the table. 

The top panel of Table 4 displays the estimates yielded by the fixed effects and dynamic 

GMM models using the natural logarithm of regional GDP per capita (lnGDP) in New 

Zealand. Models (1) to (3) are the fixed effects specifications namely airport and year fixed 

effects (Model 1), the control variables (Model 2), and an airport-specific time trend (Model 

3). Note that the number of scheduled airline seats (lnSeats) is the proxy for airport activities. 

All three models generate statistically significant and positive coefficient estimates of the 

natural logarithm of lnSeats at the 1% significance level, indicating that airport activities have 

a positive impact on regional GDP per capita in New Zealand. For example, the estimation 

results of Models (1) to (3) suggest that a 1% increase in the number of scheduled airline 

seats at an airport leads to a rise of 0.0644‒0.7720% in New Zealand’s regional GDP per 

capita, ceteris paribus. Model (4) is analogous to Models (1) to (3), but estimated using the 

dynamic GMM framework. Although the dynamic GMM model does not account for airport-

specific time trends, it offers a non-parametric approach to estimation, controls for the 

dynamic nature of the dependent variable (lnGDP), and uses internal instruments (the lagged 

regressor) to overcome the problem of endogeneity, subject to strict assumptions (Arrelano & 

Bond, 1991; Blundell & Bond, 1998). lnSeats remains statistically significant and positive at 

the 1% significance level in the dynamic panel GMM model. In addition, its economic 

significance increases markedly, with an airport activities-to-regional GDP per capita 

elasticity estimate of 0.7720. 
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Table 4. Relationship between airport activities and economic well-being (fixed effects and GMM models) 

Dependent 

variables 
lnGDP 

Explanatory 

variables 

(1) 

FE 

(2) 

FE 

(3) 

FE 

(4) 

GMM 

(5) 

FE 

(6) 

FE 

(7) 

FE 

(8) 

GMM 

lnSeats 
0.0676*** 

(0.0194) 

0.0730*** 

(0.0201) 

0.0644*** 

(0.0210) 

0.7720*** 

(0.0136) 
    

lnASK     
0.0416*** 

(0.0127) 

0.0400*** 

(0.0134) 

0.0363*** 

(0.0134) 

0.0493*** 

(0.0112) 

Airport fixed 

effects 
√ √ √ √ √ √ √ √ 

Year fixed 

effects 
√ √ √ √ √ √ √ √ 

Controls  √ √ √  √ √ √ 

Airport-specific 

time trend 
  √    √  

R2 0.94 0.93 0.97  0.94 0.93 0.97  

Observations 352 352 352 352 352 352 352 352 

Dependent 

variables 
lnUnemployment 

Explanatory 

variables 

(1) 

FE 

(2) 

FE 

(3) 

FE 

(4) 

GMM 

(5) 

FE 

(6) 

FE 

(7) 

FE 

(8) 

GMM 

lnSeats 

-

0.0851*** 

(0.0429) 

-0.0671 

(0.0533) 

0.0291 

(0.0672) 

-0.0427 

(0.0145) 
    

lnASK     
-0.0467* 

(0.0243) 

-

0.0778*** 

(0.0344) 

0.0282 

(0.0418) 

-0.0488 

(0.0138 

Airport fixed 

effects 
√ √ √ √ √ √ √ √ 

Year fixed 

effects 
√ √ √ √ √ √ √ √ 

Controls  √ √ √  √ √ √ 

Airport-specific 

time trend 
  √    √  

R2 0.65 0.65 0.76  0.77 0.78 0.83  

Observations 540 499 499 499 440 440 440 440 

 

Models (5) to (8) in the top panel of Table 4 report the estimation results with the natural 

logarithm of ASK (lnASK) as the proxy for (measure of) airport activities in the fixed effects 

and dynamic GMM models. Clearly, the statistical and economic significance of the 

estimation results is largely consistent with the results of Models (1) to (4). The coefficient 

estimate of lnASK is found to be statistically significant and positive at the 1% significance 

level. For example, Models (5) to (8) suggest that a 1% increase in ASK at a New Zealand 

airport will increase regional GDP per capita by 0.0363–0.0493%. 

 

In the bottom panel of Table 4, the natural logarithm of regional unemployment rate 

(lnUnemployment) is used as the measure of regional well-being in New Zealand. The 

relationship between airport activities and regional unemployment is slightly more 

ambiguous than between airport activities and regional GDP per capita. Using lnSeats as the 

regressor of interest, the significant negative coefficient estimate is reported in Model (1). 

This finding suggests that a 1% increase in the number of an airport’s scheduled airline seats 

reduces regional unemployment in New Zealand by 0.0851%, ceteris paribus. Once the 

control variables and airport-specific time trends have been included in the models, this 

statistical relationship disappears. Similarly, within the dynamic panel GMM specification, 
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no statistically significant relationship is found between lnSeats and lnGDP. 

 

In Models (5) to (8), shown in the lower panel of Table 4, lnASK is used as a proxy for airport 

activities. Similar to the results discussed above, a statistically significant and negative 

relationship between lnASK and lnUnemployment is revealed in some of the fixed effects 

model specifications (Models 5 and 6). A 1% increase in ASK at an airport is found to reduce 

regional unemployment rate by 0.0467‒0.0778%. However, once airport-specific time trends 

have been accounted for in Model (7), no significant relationship can be found between 

lnASK and lnUnemployment. Note that the coefficient estimate for lnASK is not statistically 

significant in the dynamic panel GMM model (Model 8). 

 

The results for the dynamic CCE estimator are reported in Table 5. Note that the dynamic 

CCE model accounts for all of the factors indicated in Table 4, and also allows for parameter 

heterogeneity, cross-sectional dependence, and the dynamic nature of the dependent variable, 

as discussed in the section on methodology. In Model (1) as shown in Table 5, lnGDP is used 

as the dependent variable and lnSeats as the measure of airport activities. This finding 

suggests that the airport activities measure is statistically significant and positive at the 1% 

significance level, and that a 1% increase in the number of scheduled airline seats will result 

in an average increase of 0.1629% in New Zealand’s regional GDP per capita in the same 

direction. Note that the one period lag of lnGDP (lnGDPt-1) is found to be statistically 

significant and positive, indicating a degree of persistence (dynamism) in lnGDP. 

 

Table 5. Relationship between airport activities and economic wellbeing (dynamic 

CCE estimator) 

Dependent 

variables 
lnGDP lnUnemployment 

Explanatory 

variables 
Model (1) Model (2) Model (3) Model (4) 

lnSeats 
0.1629*** 

(0.0307) 
 

-0.8156*** 

(0.1424) 
 

lnASK  
0.1461*** 

(0.0282) 
 

-0.4863*** 

(0.1315) 

lnGDPt-1 
0.6614*** 

(0.0269) 
   

lnUnemploymentt-1  
0.6142*** 

(0.0351) 

1.0065*** 

(0.1352) 

0.8693*** 

(0.1935) 

Notes: All estimations include a constant region-specific term. Robust standard errors in parentheses. 

***, ***, and * represent p < 1%, p < 5%, and p < 10%, respectively. 

 

In addition, Model (2) in Table 5 uses lnASK as a proxy for airport activities and regressed 

against lnGDP. Similar to Model (1), its coefficient estimate is statistically and economically 

significant, with a positive sign. This indicates that a 1% rise in airport ASK results in an 

increase of 0.1461% in New Zealand’s regional GDP per capita on average, ceteris paribus. 

In Models (3) and (4), both measures of airport activities (lnSeats and lnASK) have a 

significant negative impact on regional unemployment rate. Specifically, a 1% increase in the 

number of scheduled airline seats at an airport will result in a 0.8156% reduction in New 

Zealand’s regional unemployment rate on average. Similarly, a 1% increase in an airport’s 
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ASK will result in a decline in regional unemployment rate of 0.4863% on average. Again, 

Models (3) and (4) generate the statistically significant coefficient estimates of the lagged 

regional unemployment rate (lnUnemploymentt-1), reflecting its dynamic nature. 

 

In summary, there is strong evidence that airport activities have an important impact on the 

economic welfare of New Zealand’s regions, as measured by regional GDP per capita and 

regional unemployment rate. The empirical evidence for the case of regional GDP per capita 

is strong, with all model estimates suggesting a highly significant positive relationship 

between airport activities and regional GDP per capita. However, when using unemployment 

rate as the measure of economic development, the strength of the expected negative 

relationship varies across the model specifications, with  more significant effects identified 

by the CCE approach. Because the dynamic CCE approach are asymptotically more flexible 

(e.g. allowing for different slopes for different regions) and robust (e.g. account for cross-

sectional dependence and feedback effects), we are inclined to put higher weights on 

estimates produced by this less restrictive model specification. The dynamic CCE estimator 

indicates that a statistically and economically significant relationship exists between airport 

activities and regional unemployment rate, which tends to be stronger than the estimates from 

other specifications. 

 

 

6. Summary and conclusion 
 

The findings of this study suggest that a strong causal relationship exists between airport 

activities and economic well-being in regional economies. Although many prior studies, such 

as Green (2007), Button, Doh and Yuan (2010), Baker, Merkert and Kamruzzaman (2015) 

and Bilotkach (2015), have examined the relationship between air transport and economic 

development, this study uses a dynamic CCE estimator to analyse the New Zealand market, 

which is expected to produce more robust results that account for panel time series data, 

parameter heterogeneity, cross-sectional dependence, and dynamics. The analysis of all 

regions and airports in a geographically isolated country (New Zealand) avoids sample 

selection bias, and reduces the likelihood of wrongly capturing the effects of improvements in 

other transport modes. The sampled airports and regional economies vary considerably in 

size, and the panel data covers a long period. Both these features are expected to contribute to 

a robust identification. 

 

Importantly, the study’s findings, obtained in a New Zealand setting, supplement existing 

evidence in the air transport literature of airports’ significant positive impact on the economic 

development of their respective regional communities. Consistent estimates are obtained 

from fixed effect estimation, the GMM approach and the dynamic CCE estimator in this 

study, which all suggest that airport activities have a statistically and economically significant 

impact on region economic development, as measured by GDP per capita and regional 

unemployment rate. Such results are consistent with the findings by the New Zealand Airport 

Association (2013), which argued that the country’s airports and air transportation services 
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have employed more than 12,645 people since 2000, representing 3.2% of New Zealand’s 

labor force. The number of people working for or employed in the airport environment has 

increased by 49% since 2000. 

 

Results obtained in this study indicates that policy makers and business decision-makers (e.g. 

local/regional authorities and airport and airline management) should strategically consider 

investing in and improving airport capacity and air accessibility by providing additional flight 

routes/increasing flight frequency at local/regional airports. The economic impact of airport 

activities identified in this study is large enough to warrant a critical assessment of airport 

capacity and infrastructure improvement by New Zealand policy makers. In particular, the 

findings suggest that a 1% increase in scheduled airline seat capacity at a local/regional 

airport will lead to a 0.1461–0.1629% increase in regional GDP per capita and a 0.4863–

0.8156% reduction in regional unemployment rate (see Table 5). Note that other factors 

determining well-being, such as inter-regional business interactions, branding, and trade, may 

also be influenced by air travel capacity and activity. 

 

The significant effects of airport activities on regional economic output and well-being 

identified in this study may be partly due to New Zealand’s geographical isolation, which 

makes air transport as a crucial means of connecting passengers and air cargo both 

domestically and with other countries. On the other hand, it is possible that the contribution 

of aviation to regional development can be larger than those estimated in this study, as New 

Zealand doesn’t have a lot of high-tech manufacturing activities, which often critically rely 

on air cargo services to achieve efficient transport and logistics operations. 

 

This study is the first to quantitatively model the relationship between airport activities and 

the economic development of New Zealand’s regional economies. Despite the strong 

evidence identified, further research should be conducted to identify and capture other 

benefits associated with airport activities (e.g. business contribution, increased efficacy, and 

enhanced tourism) to help policy makers to devise and implement better strategic plans for 

investment in airport infrastructure. As an extension of this study, it may be useful to perform 

econometric analysis to determine whether the economic impact of airport activities has the 

same magnitude in larger economies with larger airports (e.g. Auckland, Christchurch, 

Queenstown, and Wellington) and smaller economies with regional airports (e.g. New 

Plymouth and Palmerston North). This may provide an interesting point of comparison 

between larger and smaller regions in New Zealand, and, even more importantly, shed light 

on the importance of aviation infrastructure to New Zealand’s smaller and less developed 

regions. Finally, future researchers are advised to use more disaggregated data (when 

available) on individual industries within a local/regional economy, shedding light on the 

transmission of the benefits of air transport growth and air accessibility for local/regional 

economies; and to identify which industries (e.g. tourism and air freight) benefit most from a 

well-planned and developed airport infrastructure and activities. This will prompt 

local/regional policy makers to raise capital for airport development and negotiate with 

airlines to provide more flight routes or increase flight frequency for passenger (including 

tourist) flow and air cargo flow. 
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