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The impact of National Macro-Environment Exogenous Variables on Airport Efficiency  

 

Abstract 

Our paper tests the extent to which airport efficiency is affected by national macro-environmental 

factors. The literature on airport performance measurement is extensive but has tended to focus mainly 

on estimating the effects on efficiency from what are mostly endogenous variables. We undertake a 

two-stage analysis of 59 international airports observations in the Europe and Asia-Pacific regions. 

The first stage involves the use of Data Envelopment Analysis (DEA) to measure the efficiency of 

these airports. This is followed by a second stage, where we use a Truncated Regression model that 

incorporates the Simar and Wilson bootstrapping technique to test the extent to which a set of macro-

environmental factors affect airport efficiency. Results reveal that a state’s air transport sector output, 

institutional quality and robustness, the macro-economic environment, safety and security, and human 

development, all have a significant influence on the performance of airports. The result of this study 

fills the gap in the literature related to the non-discretionary variables affecting the performance of 

airports. It also suggests that policymakers and airport managers consider the identified factors when 

benchmarking airports. 
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1. Introduction  

The science and practice of airport performance measurement has evolved from the earliest phases of 

the sector’s commercialisation in the 1970s through to the era of privatisation in the late 1990s and 

beyond. The first contribution came from Doganis & Thompson (1973) and their analysis of the 

economic and financial performance of the UK airport industry. This and subsequent contributions 

developed what became known as the partial performance measurement framework, which was built 

around the derivation of ratios from selected combinations of inputs and outputs (Graham, 2018). The 

partial performance framework is still being applied in contemporary times but much more extensively 

in airport management practice, where it is perceived as having a particularly useful and practical 

application (ACI, 2012). However, the partial performance framework is limited in its ability to 

provide a more aggregated measure of efficiency because metrics are derived from selected 

combinations of inputs and outputs.  For instance, factor substitution between, for example, labour and 

capital cannot be detected or diagnosed under the partial performance framework. 

Since the late 1990s, there has, however, been a steady and growing interest in the development of 

more sophisticated multi-dimensional techniques that can overcome those limitations inherent in the 

partial performance framework. Some examples are the average approaches such as Total Factor 

Productivity (TFP) and Ordinary Least Squares (OLS), and frontier approaches such as Data 

Envelopment Analysis (DEA) and Stochastic Frontier Analysis (SFA). A review of the extensive body 

of literature on airport performance measurement shows that 78% of contributions have used non-

parametric approaches, and of these, around 80% have adopted DEA methods.   

Contributions to the extensive literature on airport performance estimation using DEA will have 

typically estimated and compared the overall efficiency of individual airports in a given sample.  In all 

of these instances, the efficiencies are determined by a relationship that exists between the airport’s 

inputs and outputs and the sources of efficiency or inefficiency are all assumed to be endogenous to 

an airport’s production system. However, there has been a minimal amount of research on the potential 

relationship that exists between exogenous factors and airport efficiency.  Few papers have considered 

the effect of macro-environmental factors such as the level of economic development and location. 

Hooper (2002) and Chaouk et al. (2019) argue that the successes of airports, especially those that have 

been privatised, were to a large extent due to the effects of exogenous factors such as the presence of 

a well-developed, mature and stable institutional and regulatory framework coupled with a minimal 

level of political risk. This argument suggests that airport success in terms of performance or efficiency 

can be due to the effects of not only endogenous variables but those factors that are outside of 

managerial control that encompass sets of national macro-environmental factors; this hypothesis has 

yet to be thoroughly tested.  

Therefore, this paper aims to fill in the gap in the literature related to whether macro-environmental 

factors do indeed have an influence on airport performance, and to identify the significant ones. This 

is done by  conducting a test, using a two-stage approach involving the use of DEA and truncated 

regression with the Simar and Wilson bootstrapping technique on a sample of 59 airport observations 

in the Europe and Asia Pacific regions. Potentially our paper can be of value to governments, civil 
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stage censored Tobit regression to identify the factors affecting airport efficiency as demonstrated by 

Abbott and Wu (2002), Barros and Sampaio (2004), Chi-Lok and Zhang (2009),  Fragoudaki and 

Giokas (2016), and Gillen and Lall (1997). Other papers have used a truncated regression coupled with 

a bootstrapping technique (Barros, 2008a; Barros and Dieke, 2008; Merkert and Mangia, 2014; Örkcü 

et al., 2016; Tsui et al., 2014).  

However, most of the factors examined by these contributions, especially those which included 

samples of airports representing different regions, are based around the fact that efficiency or 

inefficiency stems from factors that are endogenous. They are related directly to the airport physical 

characteristics, managerial strategies and governance structures. For example, Barros and Dieke (2008) 

and Abbott (2015) estimated the effect of airport size on airport performance. Barros and Dieke (2008), 

Chi-Lok and Zhang (2009), Gutiérrez and Lozano (2016),  Örkcü et al. (2016), Tsui, Gilbey and Balli 

(2014), and Zou et al. (2015) have included airport hub status as one of the dummy variables. Another 

factor which has been used in many studies is traffic structure 1(e.g. Örkcü et al., 2016; Oum, Yan and 

Yu, 2008; Tovar and Martín-Cejas, 2009; Ülkü, 2015; Wing Chow and Fung, 2009). Other factors like 

noise strategy - Gillen and Lall (1997), service quality - Liu (2016) and Oum, Yu and Fu (2003), 

runway utilisation - Adler and Liebert (2014) and Zou et al. (2015), and congestion - Oum, Zhang and 

Zhang (2004), are all examples of endogenous factors that have been tested in the literature.  

There have been several attempts to estimate the effect of ownership on the performance of airports. 

Some studies, using DEA, found no relationship between airport efficiency and type of ownership (e.g. 

Ahn and Min, 2014; Holvad and Graham, 2004; Lin and Hong, 2006; Oum, Yu and Fu, 2003; Parker, 

1999). Similar conclusions were reached by Vasigh and Gorjidooz (2006) using Total Factor 

Productivity. Other studies concluded that privately-owned airports outperform the publically-owned 

ones, such as Barros and Dieke (2007) and Tsui, Gilbey and Balli (2014) using DEA. On the contrary, 

Gutiérrez and Lozano (2016) found, using DEA, that publically-owned airports achieve better 

operational efficiency than the privately-owned airports. 

Most previous contributions that have adopted second-stage regression use endogenous independent 

variables.  However, some have used variables that are beyond the control of airport management and 

outside of the airport industry itself. For example, Randrianarisoa et al. (2015) tested the effects of 

state-level corruption on the performance of the airports. Barros & Sampaio (2004), Chi-Lok & Zhang 

(2009), and Ülkü (2015) considered the effects of the population as an exogenous factor.  However, 

we have not been able to find previous literature that has attempted to assess the effects of national 

macro-environmental factors on airport performance. An approach centred on exogenous effects could 

provide both an improved and informed understanding of why there is a variation on the level of airport 

efficiency between countries. A recent exploratory contribution by Chaouk, Pagliari, & Miyoshi 

(2019) that sought to assess the effects of privatisation on the operational and financial performance 

of Medina Airport, argued that cultural dimensions, human resources strategies, administrative 

governance issues, and the socio-political environment were all factors that affected the airport’s 

performance following privatisation.  

                                                           
1 Traffic structure is the composition of airport traffic between international, domestic, general aviation etc. 




