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The translog cost function was used by Coto Millan et al. [19] 
to estimate the economic efficiency of 27 Spanish ports from 1985 
to 1989. They concluded that smaller ports are more efficient. These 
authors claimed that this is not so much due to size, but to the level 
of autonomy: ports with smaller autonomy are considered to be highly 
efficient.

By using the cross-sectional and panel data versions, Cullinane and 
Song [20] applied the SFA with Cobb-Douglas cost function to access 
the privatization achievement of 5 Korean and UK container terminals. 
For inputs, they took the managerial service, the employees’ salaries, 
the capital cost of terminal operations, the net book value of mobile 
and cargo and handling equipment. For outputs, they took the turnover 
derived from the provision of container terminal services, but excluded 
property sales.

Tongzon and Heng [21] used the Cobb-Douglas production to 
measure the efficiency levels of 25 container ports/terminals and 
examine the relationship between port efficiency and port specific 
characteristics. They concluded that the private sector participation 
in the port industry can to some extent improve the port operation 
efficiency, which will in turn increase port competitiveness.

By using the translog cost function, Barros [22] analyzed the 
extent of the technical change and technical efficiency in Portuguese 
seaport for the 1999-2000 period. His results showed an average 
score of inefficiency of 39.6%, denoting a high degree of waste in the 
management of seaports. The inputs include the price of labour and of 
capital. The outputs in cluded the number of ships and the total cargo.

Applying the Cobb-Douglas production function, Sun et al. [23] 
estimated the efficiency of the container port production. Annual panel 
data from 1997 to 2005 have been collected for each of the eighty-
three container terminal operators. Their inputs were the handling 
capacity between the ship and the quay, the handling capacity between 
the quay and the yard, the number of berths, the length of quay lines, 
the terminal area, the storage capacity of the port and the refers points 
while the cargo throughput was the output.

Using the cross-sectional data for 2002, Trujillo and Tovar [6] also 
used the Cobb-Douglas production function to analyze the technical 
efficiency of 22 European ports and estimate their legislation. They 
concluded that their analysis can’t explain the factors that determine 
the level of port efficiency.

González and Trujillo [24] applied a translog production function 
with panel data for 9 Spanish ports from 1990 to 2002 to evaluate the 
technical efficiency evolution in transport infrastructure and analyze 
the impact of 90’s port reforms. The results show that average technical 
efficiency has changed after the reforms.

By applying a panel data from 2002 to 2012, Barros et al. [25] 
analysed the impacts of cost and operational variables on major 
Chinese ports by means of a stochastic frontier model. Their inputs 
were the cost in Renminb, the price of labour, price of capital and price 
of intermediate consumption. The number of passengers and handled 
containers are output variables. The writers conclude that there is 
considerable heterogeneity in China’s seaports, affecting their cost 
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stackers, straddle carriers, number of quayside cranes, mobile cranes, 
quay gantry, mobile gantry and the ship shore container gantry,

• Number of employees: Total number of employees of the OMMP 
and of the STAM,

• Area stores: Total area stores (m²).

Table 3 contains the descriptive statistics of the variables used in 
the study. They include the sample mean, the median, the standard 
deviation, the minimum and maximum value for each of the variables. 
Here, the largest traffic of throughput (i.e., 10319193 tons in 2017), the 
largest number of stevedoring equipment (i.e., 122 in 2014) and the 
largest number of employees (i.e., 709 in 2015) correspond to the port 
of Rades since it plays an important role in the national transport chain 
through its specialization in container traffic and rolling units (mainly 
trailer traffic). While the maximum Area stores (i.e., 35600 m² in 2014) 
correspond to the port of la Goulette.

On the other hand, the minimum values of the number of 
stevedoring equipment (i.e., 2 in 2007 and 2009) and of the area stores 
(i.e., 4000 m² from 2007 to 2015) are related to the port of Gabes. 
However, the minimum value of traffic of throughput (i.e., 650573 
tons in 2007) corresponds to the port of Zarzis. Finally, the minimum 
number of employees (i.e., 6) is recorded in Gabes and Zarzis during 
2007 and 2008, respectively.

To estimate the efficiency scores, we used balanced panel data on 
Tunisian seaport authorities for the years 2007 to 2017. This number of 
observations allows the estimation of DEA with CCR and BCC models 
and a stochastic frontier model based on Cobb-Douglass production 
function.

Discussion
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