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ABSTRACT 9 
 10 
 
Customs clearance is a force step on international trade. The evolution and grow of international 
trade has made more important and complex the task assigned to customs services. Now day’s 
customs administration is a relevant regulatory operator in international trade and goods 
movements as facilitator and accelerator of trade. However, the study of efficiency on the public 
sector is always more complex than the study of efficiency in the private, profit-oriented sector. Due 
to, the measurement of efficiency in the public services implies a bigger effort in the identification of 
relevant outputs and inputs. The address questions are: 1. How big is the trade impact caused by 
customs regulation across countries on economic variables such as efficiency and 2. What 
measures should be taken in order to achieve the efficiency goal. The aim of this research is 
focused on determining the relative efficiency of countries customs as a key of international trade 
considering 4 inputs and 3 outputs for 29 countries through the data envelopment analysis (DEA) 
the findings point out that according to the global technical efficiency which departs from constant 
returns to scale (CRS), 8 customs houses were efficient. While the scores of the pure technical 
efficiency (variable returns-to-scale), 14 customs houses were efficient. The efficiency of de CRS 
efficiency to VRS efficiency increase which is particularly significant. 
 11 
Keywords: [Trade impact, customs, efficiency, international trade, data envelopment analysis, public 12 
services, inputs, outputs. 13 
 14 
1. INTRODUCTION 15 
 16 
A few years ago the role of customs was to be able to enforce regulation tariffs, non- tariffs and 17 
administrative regulations for all products that enter or leave the countries, following international 18 
trade agreements (De Wulf & Sokol, 2009). However, consumers demand has been changing as 19 
international trade with it. Whereby, customs under this trend should be facilitators of foreign trade 20 
through the tax and regulatory simplification. 21 
 22 
Overall, the role of the customs service is to be a business facilitator, policy adviser and 23 
implementer and safety provider. The proper execution of these functions can foster a fair market, 24 
ensure timely delivery and reduce costs of international trade, which leads to the competitive 25 
advantage of firms and nations in the global value chain (Shujie & Zhao, 2009). 26 
 27 
Currently, customs are confronted to a rapidly changing environment: changing patterns of 28 
production and consumption intensified international trade, new global threats… In this context, 29 
customs play a major role by ensuring a constant balance between protecting society and 30 
simplification of trade. 31 
 32 
Customs efficiency has a significant impact on reducing cost associated with trade and business 33 
performance management, so a close link between competitiveness in international trade and 34 
customs can be identified (Shujie & Zhao, 2009). In the other hand, a poorly function of customs 35 



administration may indeed affect the improvements that have been made in other areas related to 36 
international trade (De Wulf & Sokol, 2009). 37 
 38 
In such conditions customs administrations are relevant regulatory operators on international trade 39 
and goods movements, with more important roles and complex tasks. Customs administrations are 40 
expected to facilitate and accelerate international trade and transport (Benazic, 2012). 41 
 42 
The main questions of this paper are: 1. how big is the trade impact caused by customs regulation 43 
across countries on economic variables such as efficiency and 2. What measures should be taken 44 
in order to achieve the efficiency goal. The objective of this research is focused on determining the 45 
relative efficiency of countries customs as a key of international trade. This paper is concentrated 46 
on research into the relative efficiency of 29 countries Customs Service’s organizational units. For 47 
this purpose, dimensions of customs service efficiency, and relevant inputs and outputs were 48 
identified. Data have been collected from Work Bank data base and the World Customs 49 
Organization, and Data Envelopment Analysis is used for the purpose of data processing and 50 
quantifying relative efficiency. 51 
 52 
 53 
2. LITERATURE REVIEW 54 
 55 
Every organization that want to stand out or survive the past of the time is looking for be efficient. 56 
When we talk about efficiency different concepts pop out. The efficiency defined as the degree of 57 
optimization of the result obtained in relation with the resources used (IGAE, 1997). Efficiency as 58 
the relationship between goods and services consumed and the goods and services produced; or 59 
what is the same, services provided (outputs) in relation to the resources used to such an effect 60 
(inputs), (AECA, 1997). Whereas in the private sector inputs and outputs are expressed in financial 61 
terms, identification of inputs and, especially, outputs in the public sector is much more complex 62 
(Benazic, 2012). 63 
 64 
Observing the public sector, effectiveness, which can be defined as capacity to achieve goals, 65 
gains a greater importance than efficiency (Pusić, 1999). In the public services there is no direct 66 
correlation between revenues and expenses (Von Mises, 2005). The political system is oriented 67 
primarily to the achievement of goals defined in the political process, regardless of the cost-benefit 68 
ratio. 69 
 70 
The assessment of the performance of the public sector has long been a topic of interest to 71 
economists, public administration scholars and management scientists (Lowell, 2002) and (Boyle, 72 
2006). Some studies analyzed the productivity of government and compared the productivity of 73 
whole public sectors of different countries. That is the case of Afonso, Schuknecht and Tanzi (2003) 74 
have carried out an international comparison of public sector efficiency based on the public sector 75 
performance (PSP) and efficiency (PSE) indicators. These indicators comprise a composite and 76 
seven sub-indicators. Four of them are “opportunity’’ sub-indicators that take into account 77 
administrative, education and health outcomes and the quality of public infrastructure and those that 78 
support the rule of law and a level playing-field in a market economy. Three other indicators reflect 79 
the standard “Musgravian’’ tasks for government: allocation, distribution and stabilization. After 80 
defining indicators, the efficiency is measured via the non-parametric frontier technique.  81 
 82 
Eugene, B. (2000) performed a study of efficiency using Free Disposal Hull(FDH) –FDH model has 83 
a discrete nature, i.e. the efficient reference point for an inefficientDMU is not chosen as a point on 84 
a continuous efficiency frontier, but among the existing DMUs- model based on sixteen countries of 85 
European Union, United States and Japan where he used as inputs variables such as health 86 
spending, GDP, population, spending on health, spending on public order and security. Verhoeven, 87 
M. et al (2007) examined the tax efficiency of twenty countries of the Organization for Economic 88 
cooperation and Development (OECD) using as inputs the public expenditure on education (PPA) 89 
and public expenditure on health and as output the PISA test performance, death rate and infant 90 
mortality and maternal.  91 



 92 
Other studies focus on the public sector productivity measurement can also take place at the level 93 
of the organization and from a “bottom up’’ or service-user perspective (Boyle, 2007). The World 94 
Bank has adopted this approach with regard to assessing some aspects of the effects of regulation 95 
with the development of their Doing Business database, where three indicators from the database 96 
are particularly relevant to the assessment of public administration quality and productivity. 97 
 98 
Some customs administration have developed some systems to measure efficiency. The European 99 
Commission has established its Measurement of Results (MoR) project for the customs services of 100 
member states. Work on measuring the results of customs activities performed by member states is 101 
underway and the results achieved enable member states to compare their performance to the 102 
Community standard and act to improved customs operations where necessary. Benazic, A. (2012) 103 
focus on research into the relative efficiency of the Croatian Customs Service’s organizational units 104 
considering the number of employees and cost as inputs and number of customs declarations, 105 
public revenues and number of offences as outputs. 106 
 107 
3. MATERIAL AND METHODS  108 
 109 
The method used in this study is the Data Envelopment Analysis known as DEA, developed by 110 
Charnes et al (1978) and Banker et al (1989). The DEA approach has been widely applied to 111 
address various decision analysis problems due to its usefulness in evaluating multi-criterion 112 
systems and providing improvement targets for such systems. DEA is a non-parametric 113 
mathematical programming technique that determines an efficient frontier of the most efficient 114 
decision-making units (DMUs) regarding the notion of Pareto optimality and calculates the efficiency 115 
of each DMU relative to this efficient frontier based on multiple observed inputs and outputs. An 116 
efficiency score of a DMU is generally defined as the weighted sum of outputs divided by the 117 
weighted sum of inputs, while weights need to be assigned. To avoid the potential difficulty in 118 
assigning these weights among various DMUs, a DEA model computes weights that give the 119 
highest possible relative efficiency score to a DMU while keeping the efficiency scores of all DMUs 120 
less than or equal to one under the same set of weights (Liu et al., 2000). 121 
 122 
DEA defines the ratio between all weighted relevant outputs and inputs, so it could be presented by 123 
following equation (Šegota, 2003): 124 
 125 
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 127 
Where:  128 
��= amount of output r, 129 
��=weight assigned to output r, 130 
�= total number of output r, 131 
��=amount of input i, 132 
��=weight assigned to input i, 133 
m=total number of input i 134 
 135 
Another useful output obtainable from DEA model is reference or lambda weights. Reference 136 
weights can be used to identify where along the efficient frontier a particular DMU would be located 137 
if that DMU were efficient. Efficient DMUs receive a reference weight of one and for DMUs, which 138 
are not efficient, reference weights varying between zero to one are calculated mathematically by 139 
DEA model referencing one or more efficient DMUs (Mahammady, 2006). These reference weights 140 
indicate the proportion of each of these efficient DMUs’ criteria values which, when summed 141 
together, determine the point of efficiency for the inefficient DMUs being evaluated. In this way, 142 
DEA can identify not only how efficient a particular DMU may be, but also provide a benchmark on 143 
the non-inferior frontier, where the DMU would be efficient. This benchmark can then be used as a 144 
value for negotiation with inefficient DMUs and necessary improvement (Weber, 1996). 145 



 146 
Data envelopment analysis was initially introduced by Charnes, Cooper and Rhodes in 1978. They 147 
proposed the basic DEA model, which was named the CCR model, departing constant returns to 148 
scale (CRS) where a change in the levels of inputs leads to a change in proportional output level. 149 
The mathematical formulation for the model developed by Charnes et al (1978) is: 150 
 151 
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where: 157 

sk a1=  158 

mj a1=  159 

ni a1=  160 

��� = Amount of output Kproduced by DMUi 161 
���� Amount of inputj produced by DMUi 162 
��� Weight given by the output k 163 
�� = Weight given by the input j. 164 
 165 
Banker, Charnes and Cooper modified the CCR model by adding a constraint for the calculation of 166 
the variable returns-to-scale (VRS). The new model is called the BCC model (Banker, Charnes, and 167 
Cooper, 1984) being this model: 168 
 169 
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 175 
DEA methodology allows to determineCCR and VRS models of efficiency (Navarro, 2005). The 176 
main differences between two models are presented in figure 1: 177 
 178 
 179 
 180 
 181 
 182 
 183 
 184 
 185 
 186 

Figure 1. Differences between CCR and BCC models 187 



 188 
Source: Cooper, Seiford and Tone (2006). 
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 190 
3.1. Choice of DEA Model, the selection of the input and output and efficiency 191 

assessment 192 
From the literature review and the descriptions of the main customs functions described it is 193 
possible to recognize the economic and social purpose of the customs service, i.e. by meeting the 194 
main functions, customs services achieve their outcome that represents an impact on society of a 195 
particular public sector activity(Smith, 1996). 196 
 197 
Customs service uses inputs similar to those of other organizations. In general, human and financial 198 
resources, assets and information can be highlighted (Benazic, 2012). 199 
 200 
When creating the model for the assessment of efficiency using DEA methodology, it is necessary 201 
to take into account several elements. In this study, these elements are the orientation of the model, 202 
differences in returns-to-scale that DEA models assume and the number of analyzed inputs and 203 
outputs. Anyway, in order to obtain reliable results, it is necessary to know the characteristics of 204 
business processes of the analyzed DMUs. 205 
 206 
At the beginning, it is necessary to define the orientation of the model, i.e. make a choice between 207 
input, output or input-output (mixed) oriented models. Given the needed rationality in using inputs, 208 
for this research, the most suitable are input-oriented models. In addition, because of the present 209 
financial and economic situation of most of the countries, rationalization of inputs is the most 210 
suitable option. 211 
 212 
DEA models assume constant (CRS) or variable (VRS) returns-to-scale. It is not possible to 213 
determine reliably which models are more suitable before the analysis, because the real 214 
characteristics of returns-to-scale are not known. This is the reason why authors of DEA 215 
recommend the application of both, constant and variable returns to-scale models. When the results 216 
of both models coincide to a large extent, it is proper model that assumes constant returns-to-scale. 217 
Otherwise, a more suitable model is that which assumes variable returns-to-scale (Mahammady, 218 
2006). 219 
 220 
One of the limitations of DEA is the total number of inputs and outputs that can be included in the 221 
analysis. Specifically, it is advisable for the number of analyzed DMUs to be at least three times 222 
greater than the sum of inputs and outputs included in the analysis (Cooper, Seiford and Tone, 223 
2006). Therefore, one of the main problems is the selection of relevant inputs and outputs that 224 
depict the best way the business processes of the analyzed DMUs. Based on previously conducted 225 
research, for this study the following inputs and outputs were selected: 226 
 227 
 228 

a) Inputs: 229 



-Number of employees. Human resources are the basis for building strategy of organization, and all 230 
other resources arise from their activities (Marušić, 2001). Their skills, capabilities, quality and 231 
ethics are among the most important determinants of organizational efficiency, including customs 232 
services. In other words, human resources are the basis of the administrative capacity of every 233 
customs system, and they are the most important and unavoidable factor that affect all aspects of 234 
customs service’s organization (Benazic, 2012). 235 

 236 
-Cost. Financial resources are needed to achieve the preconditions for the purchase of necessary 237 
assets and other material resources and the recruitment of human resources in customs service. 238 
 239 
-Number of customs agencies. Assets and material resources are constituted by different kinds of 240 
buildings and equipment.  241 
 242 
-Number of documents required. In the knowledge society information is a very important input. The 243 
basis on which to obtain quality information is a quality information system capable of collecting and 244 
processing large amount of data in order to select those that are important for the direction of the 245 
customs service’s resources. However this not necessarily implies the use of extensive paper works 246 
that ends as bureaucratic ballast. 247 

 248 
b) Outputs:  249 

-Collected public revenues. Although customs revenues are decreasing due to the liberalization of 250 
international trade and reduction of tariffs, customs service’s still retain an important role in 251 
financing public needs. Therefore, measuring revenue leakages gives information to customs 252 
services about effectiveness and efficiency in collecting taxes. 253 
 254 
-Volume of the international trade and value of the international trade. Participation in international 255 
trade has become one of the key factors in the international competitiveness of nations and 256 
customs. Conditions in the business environment in past decades have changed under the 257 
influence of the relevant growth of trade volume (as the result of elimination of tariffs and other 258 
barriers to trade, i.e. consequence of trade liberalization), growth of trade complexity (under the 259 
influence of globalization, many different countries organize production of commodities, and many 260 
of them have concluded treaties that regulate international trade flows), increased speed of trade 261 
(information technology and technological development) in general allow the application of “just in 262 
time’’ production, which requires fast and seamless cross-border movement of goods (OECD, 263 
2003). 264 
 265 
For the purposes of this study, inputs and outputs of customs houses from 2012. 2012 was the year 266 
when the economies start to grew after been hit by the world financial crisis. The data recollected 267 
for the inputs and outputs was obtained from the World Custom Organization (WCO), the World 268 
Bank and the World Trade Organization (WTO).  269 
 270 
3. RESULTS AND DISCUSSION 271 
 272 
Technical scores (CRS and VRS) and scale efficiency have been estimated in an input-oriented 273 
model. The table 1 shows that, according to the global technical efficiency which departs from 274 
constant returns to scale (CRS), 8 customs houses were efficient. While the scores of the pure 275 
technical efficiency (variable returns-to-scale), 14 customs houses were efficient. The efficiency of 276 
de CRS efficiency to VRS efficiency increase which is particularly significant. This gives rise 277 
questions on the role played by the effect of the variable returns to scale in the inputs behavior of 278 
customs houses. 279 
 280 
The customs with lowest scores of efficiency were Venezuela with 0.36 score, followed by 281 
Indonesia with 0.53 score in the first analysis (CRS) and with scores of 0.52 and 0.58 scores 282 
respectively at the second analysis (VRS), meaning that they should be able to attain the same 283 
level output using only 52 and 58 per cent of the inputs they are currently using. 284 



The average value of scale efficiency is 0.91 in the model. The average scores are quite high 285 
indicating a strong efficiency among customs houses. 286 
 287 
It should be noted that although some customs houses show values of efficiency some of the them 288 
shows a type of diminishing performance (the increase of a factor generates an increase of minor 289 
proportion to the initial increase). For example, Chile, Switzerland, France and Spain custom 290 
houses show a diminishing performance. 291 
 292 
At the opposite some customs houses do not show efficiency of any type but the increase of a 293 
factor generates an increase of major proportion to the initial increase as it is the case of the 294 
customs houses as Argentina, Costa Rica, Indonesia, Thailand, Venezuela, Belgium, Brazil, 295 
Canada, Denmark, Italy, Japan, Mexico, United Kingdom and United States. 296 
 297 
 298 

 
Table 1. 

Efficiency scores: CRS, VRS and SE 
 

DMU 
 

CRS 
 

VRS 
 

SE 
CRS/VRS 

 
Rank 

 
Type 

Argentina 0.70 0.73 0.97  increasing 

Australia 0.94 0.96 0.97  decreasing 

Chile 0.93 1.00 0.93 1 decreasing 

China 1.00 1.00 1.00 1 constant 

Costa Rica 0.71 0.83 0.85  increasing 

Hong Kong 0.98 1.00 0.98  increasing 

India 1.00 1.00 1.00 1 constant 

Indonesia 0.53 0.58 0.91  increasing 

Panama 1.00 1.00 1.00 1 constant 

Singapore 1.00 1.00 1.00 1 constant 

Sweden 0.68 1.00 0.68  increasing 

Switzerland 0.96 1.00 0.97  decreasing 

Thailand 0.56 0.65 0.86  increasing 

Venezuela 0.36 0.52 0.69  increasing 

Belgium 0.78 0.90 0.87  increasing 

Brazil 0.88 0.88 1.00  increasing 

Canada 0.77 0.86 0.89  increasing 

Denmark 0.79 0.94 0.84  increasing 

France 0.82 1.00 0.82  decreasing 

Germany 1.00 1.00 1.00 1 constant 

Italy 0.60 0.73 0.82  increasing 

Japan 0.78 0.83 0.94  increasing 

Korea 1.00 1.00 1.00 1 constant 

Mexico 0.65 0.80 0.81  increasing 

Russian Federation 1.00 1.00 1.00 1 constant 

Spain 0.96 1.00 0.96  decreasing 

Turkey 1.00 1.00 1.00 1 constant 



United Kingdom 

United States 

Source: Author´s calculation.

 299 
Relatively efficient customs houses appear in the reference set of relatively inefficient customs 300 
houses. So, frequency of occurrence in the reference set can be considered as indicator of whether 301 
the customs house is a model for other customs houses. Part302 
house is not a member of any reference set, that means that it is relatively efficient, but it does not 303 
appear as a model that should be achieved by the other customs houses. On the other hand, a 304 
higher frequency of occurrence in the reference set means a higher probability that it is an example 305 
of a good performance. Therefore, figure 2 shows the frequency of relatively efficient in the 306 
reference set of relatively inefficient customs houses.307 
 308 

Figure 2. Frequency 309 

310 
311 
312 

After examining occurrences in inefficient customs houses’ references set, it can be concluded that 313 
customs houses of Singapore. Turkey, Germany and China are the most frequent DMUs in the 314 
reference set. This means that mentioned customs houses are models of efficient performance and 315 
their scores are targets for the inefficient.316 
 317 

 
Table 2. Frequency in reference set by inputs and outputs

 
 
Unit name 

 
Customs 
number{Input

Argentina Germany 
Australia Germany 
Belgium Germany 
Brazil Panama 
Canada Germany 
Costa Rica Singapore 
Denmark Germany 
Hong Kong Singapore 

China

India

Panama

Singapur

Turkey

Germany

Korea

Russia Federation

0.78 0.84 0.93  increasing

0.65 0.82 0.79  increasing

Source: Author´s calculation. 
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Frequency in reference set by inputs and outputs 

nput} 

 
Customs 
expenses 
{Input} 

 
Humans 
resources{Input} 

 
Papers 
{Input} 

Singapore Sweden Turkey 
Chile China Singapore 
Singapore Sweden   
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Singapore Sweden Turkey 
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After examining occurrences in inefficient customs houses’ references set, it can be concluded that 
customs houses of Singapore. Turkey, Germany and China are the most frequent DMUs in the 

is means that mentioned customs houses are models of efficient performance and 

 
Taxes 
{Output} 

  
Turkey 
  
  
  
  
  
  



Indonesia Singapore Turkey       
Italy Singapore Turkey       
Japan Singapore Turkey       
Mexico Singapore Sweden Turkey     
Switzerland Singapore Turkey       
Thailand Singapore Turkey       
United 
Kingdom 

Singapore Turkey       

United 
States 

Singapore Turkey       

Venezuela Singapore Turkey       
Source: Author´s calculation. 

 318 
Analyzing the frequency set by input and output individually it can be observed which countries are 319 
the most used as reference by variable and which countries could be observed as a role model by 320 
country. In the case of Mexico as we can observed in table 3 Singapore is a good role model for 321 
number of customs, while Sweden is a good example for customs expenses and Turkey for the 322 
employment of human resources. 323 
 324 
With regard to the question addressed of what measures should be taken in order to achieve the 325 
efficiency goal? The table 4 shows a final analysis by country of each one of the inputs and outputs 326 
used dived in three stages: the actual value of the input/output, the target value, and the 327 
improvements that need to be done. 328 
 329 
Taking for example the case of Mexico, the table 4 shows in order to achieve efficiency (keeping 330 
the same number of outputs) costs are necessary to cut down the number of these by 19 percent; 331 
take down the total expenses by 26 percent and even reduce the number of employees from 332 
14,992 to  12, 028 employees. 333 
 334 
There are several targets that need to be apply toward efficiency, but as we can observe in table 4 335 
there isn´t a common strategy for all the customs due to each country has different problems to 336 
solve if each country wants to have a better customs administration which lead eventually an even 337 
better performance at global markets. 338 
 339 
 340 
 341 



 342 
 343 
 
 

Table 3. Actual, target and slacks analysis by inputs and outputs 

 
Unit 
name 

 
Sc
ore 

 
Actua
l 
Custo
ms 
numb
er{I} 

 
Actua
l 
custo
ms 
expen
ses 
{I} 

 
Actua
l 
Huma
n 
resou
rces  
{I} 

 
Act
ual 
doc 
nu
mb 
{I} 

 
Actual 
revenu
es{O} 

 
Act
ual 
trad
e 
vol 
{O} 

 
Actu
al 
trade 
value
{O} 

 
Targ
et 
Cust
oms 
num
ber 
{I} 

 
Targe
t 
custo
ms 
expen
ses 
{I} 

 
Targe
t 
Huma
n 
resou
rces  
{I} 

 
Tar
get 
doc 
nu
mb  
{I} 

 
Targe
t 
reven
ues 
{O} 

 
Tar
get 
trad
e 
vol  
{O} 

 
Tar
get 
trad
e 
val
ue  
{O} 

 
Slack
s 
Cust
oms 
num
ber  
{I} 

 
Slack
s 
custo
ms 
expen
ses 
{I} 

 
Slack
s 
Huma
n 
resou
rces  
{I} 

 
Sla
cks 
doc 
nu
mb  
{I} 

 
Slack
s 
reven
ues 
{O} 

 
Sla
cks 
trad
e 
vol 
{O} 

 
Sla
cks 
trad
e 
valu
e 
{O} 

Argenti
na 

72.
51 

3 2.55 14995 3 22.85 191
.5 

292.6 2.175 1.266 10873 2.1
75 

22.85 211
.3 

332
.3 

0 0.197 0 0 0 0.02
2 

0.03
4 

Austral
ia 

96.
43 

2 1.4 14994 3 22.85 169
.2 

383 1.929 1.35 14459 2.5
19 

22.85 254
.1 

383 0 0 0 0.04
7 

0 0.09
4 

0 

Belgiu
m 

90.
2 

2 1.15 14996 2 20.1 131
.1 

256.8 1.804 1.037 13527 1.4
16 

21.69 187
.5 

267
.3 

0 0 0 0.04
9 

0.063 0.06
3 

0.00
9 

Brazil 88.
15 

3 2.49 14996 2 21.33 201
.4 

432.7 2.545 1.226 13219 1.7
63 

21.34 318
.8 

432
.7 

0.017 0.327 0 0 5E-04 0.13 0 

Canad
a 

86.
33 

2 1.42 14987 2 20.1 109
.9 

174 1.727 1.136 12938 1.7
27 

20.1 175
.1 

265
.4 

0 0.03 0 0 0 0.07
2 

0.07
8 

Costa 
Rica 

83.
07 

3 2.53 14363 2 19.85 201
.6 

214.4 2.145 1.131 11931 1.6
61 

22.37 201
.6 

297
.9 

0.058 0.328 0 0 0.1 0 0.07
1 

Denma
rk 

93.
96 

2 1.07 14465 2 20.1 130
.6 

218 1.879 1.005 13592 1.3
06 

22.41 194
.1 

271
.2 

0 0 0 0.07
2 

0.092 0.07 0.04
5 

Hong 
Kong 

100 2 1.03 14994 1 24.37 182
.6 

219.8 2 0.9 14159 1 24.93 215
.5 

284
.5 

0 0.044 0.056 0 0.022 0.03
6 

0.05
5 

Indone
sia 

57.
86 

5 2.47 14990 5 21.54 158
.1 

358.7 2.563 1.429 8672 2.6
88 

24.13 234
.1 

385
.5 

0.055 0 0 0.02
6 

0.104 0.08
4 

0.02
3 

Italy 72.
94 

4 1.66 14990 4 20.1 102
.2 

225.8 2.331 1.211 10935 1.9
92 

24.46 226
.4 

343
.8 

0.098 0 0 0.11
6 

0.174 0.13
8 

0.10
1 

Japan 83.
11 

3 1.28 14991 4 23.22 137
.1 

198.3 2.174 1.064 12460 1.5
23 

24.68 221
.2 

315
.8 

0.053 0 0 0.22
5 

0.059 0.09
3 

0.1 

Mexico 80.
23 

4 2.37 14992 2 19.87 140
.3 

205.9 2.042 1.14 12028 1.6
05 

19.87 177
.3 

265
.2 

0.194 0.257 0 0 0 0.04
1 

0.05
1 

Switzer
land 

99.
56 

4 1.12 12800 2 24.72 174
.3 

272.1 2.145 1.036 12744 1.4
35 

24.72 220
.3 

310
.6 

0.306 0.027 0 0.06
9 

0 0.05
1 

0.03
3 

Thailan
d 

64.
99 

5 2.04 14994 5 19.26 211
.5 

348.9 2.453 1.326 9744 2.3
59 

24.29 230
.5 

365
.8 

0.133 0 0 0.11
1 

0.201 0.02
1 

0.01
4 

United 
Kingdo
m 

83.
59 

3 1.27 14934 3 22.89 120
.6 

174.7 2.172 1.062 12483 1.5
16 

24.69 221
.2 

315
.3 

0.056 0 0 0.12
4 

0.072 0.11
2 

0.12 

United 
States 

81.
76 

3 1.33 14942 4 19.45 135
.1 

184.6 2.199 1.087 12216 1.5
98 

24.65 222
.1 

320
.3 

0.042 0 0 0.20
9 

0.208 0.09
6 

0.11
6 

Venez
uela 

52.
12 

6 2.9 14997 8 15.99 141
.3 

288.5 2.651 1.512 7817 2.9
52 

24.01 237 401
.2 

0.079 0 0 0.15
2 

0.32 0.10
6 

0.09
6 

Source: Author´s calculation. 
 



4. CONCLUSION 344 
 345 
The purpose of this study has been to estimate the characteristics of technical and scale 346 
efficiency of the customs for 29 countries. DEA methodology has been adopted in order to 347 
construct an efficient boundary against which to measure the degree of efficiency of the 348 
involved units. 349 
 350 
This methodology does not require a uniform reduction of all inputs, as in the standard 351 
model. Instead, this method minimizes the distance friction for each input and output 352 
separately. As a result, the reductions in inputs and increases in outputs necessary to reach 353 
the efficiency frontier are smaller than in the standard model. 354 
 355 
The results of our study can be summarized as follows: 356 
 357 

1) The level of the global technical efficiency is equal, on average, to 83%, the level of 358 
pure technical efficiency on average is 89 %. This means that the same levels of 359 
output could be provided using around the 83 - 89% of the original amount of input.  360 

2) According with the result obtained of scale efficiency on average the scores is 91%, 361 
what shows the necessity of reduction of inputs for most of the economies.  362 

3) These results also show the similar degree of performance on the economies 363 
considerate for this study. 364 

4) It also important remarks the type of performance that the countries had according 365 
to the analyzed indicators. As it is the case of some countries with a low efficiency 366 
score but with an increasing performance, or at the opposite behavior countries with 367 
an efficient score but with a decreasing performance. These results point out the 368 
importance on the improvement of the inputs used. 369 

5) Examples of good performance for most of the countries analyzed are the customs 370 
houses from Singapore and Turkey. These leads to look closer the strategies and 371 
politics implemented in these countries related to customs administration. 372 

 373 
The aim of the study concerns the identification of the strength and weaknesses in customs 374 
houses of 29 countries, not only in order to know which customs houses performance is 375 
efficient and which not. But also to guide through these study the behavior of the public 376 
administration in these matter. However, it is necessary to be careful with the judgment and 377 
conclusions that can be drawn from the results. The comparison between the outcomes with 378 
the targets settled will determinate if performance is satisfactory. The scope of this study is 379 
just a comparative analysis of the activity conducted by the customs houses as a key of 380 
international trade. 381 
 382 
There are several points where the research has placed its emphasis that deserve further 383 
studies. The analysis indicates that the organizational structure of some Customs 384 
Administration is inadequate. This stems from the fact that if particular customs houses 385 
reduced their inputs to the desirable level, their existence would not be possible, because in 386 
particular cases, projected inputs are so low that they could not ensure fulfillment of main 387 
customs houses’ tasks. Thus, future research should focus on finding and proposing a more 388 
adequate organizational structure. 389 
 390 
Contemporary circumstances in which customs service’s operating imply new challenges at 391 
global markets. From the initial, primarily fiscal role, customs services in developed and most 392 
other countries, have transformed, or are in the process of transformation into organizations 393 
with broader and still very important tasks. 394 
 395 



In addition, further efforts should be focused on the quantification of undetected irregularities 396 
and the size of tax evasion. Besides the possibility of obtaining a more reliable assessment 397 
of efficiency, “the detecting of the undetected’’ provides an opportunity for quality risk 398 
assessment and eventually for increasing overall efficiency and effectiveness. 399 
 400 
 401 
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