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EFFICIENCY EVALUATION OF TURKISH 
SHIPBUILDING INDUSTRY USING DATA 

ENVELOPMENT ANALYSIS 
 

ABSTRACT 
 

With ever rising number of shipyards and production capabilities, ship 
building in Turkey is a strategic industry that generates significant economic 
revenue. However, periodic recessions, one of the characteristics of the ship 
building industry, have had lingering effects since the 2008 crisis and caused 
business volumes to shrink and consequently inefficient use of resources. 
Therefore a data envelopment analysis was carried out covering the years 2005-
2016 of Turkish ship building industry. The model of the study evaluates the 
efficiency of number of employees and project capacity on the two most 
important functions of a shipyard, the production and repair-maintenance 
services. Findings reveal that while the production function resourc
been efficiently utilized after the crisis, repair-maintenance function has been 
efficiently utilized. The decrease of new building orders resulted in a downward 
usage of production resources, focus have shifted to repair-maintenance and 
these activities have been carried out with high levels of efficiency. 

 
Keywords: Shipbuilding industry, shipyard, repair and maintenance, data 

envelopment analysis, efficiency 
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ise Avrupa halen  (Shin ve Lim, 2014). 
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Tablo 1:  

 

Girdiler  
Proje 

Kapasitesi 
(DWT) 

 
(DWT) 

-
(DWT) 

2005 1.400.000 25.000 295.790 7.561.000 

2006 1.810.000 28.580 416.128 8.010.000 

2007 1.980.000 33.480 660.654 8.500.000 

2008 3.050.000 26.910 962.072 8.433.000 

2009 3.480.000 19.179 670.638 10.260.400 

2010 3.510.000 21.449 483.177 10.707.057 

2011 3.600.000 20.560 350.487 13.071.654 

2012 3.600.000 21.769 192.804 15.272.490 

2013 3.610.000 23.000 173.797 15.755.206 

2014 3.670.000 21.332 130.267 20.000.000 

2015 4.240.000 29.699 120.019 21.500.000 

2016 4.520.000 29.610 73.384 21.000.000 
Kaynak: UDHB, 2017; DTO, 2017 
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Tablo 2:  

  
-
 

2005 0,63 0,99 

2006 0,69 0,81 

2007 1,00 0,79 

2008 1,00 0,51 

2009 0,98 0,57 

2010 0,63 0,56 

2011 0,48 0,68 

2012 0,25 0,78 

2013 0,21 0,80 

2014 0,17 1,00 

2015 0,11 0,91 

2016 0,07 0,85 

 
-

in etkisiyle 2008-

-

-

 
 

er iki tersane fonksiyonuna ait etkinlik 

m-
minin 

-



Veri Zarflama Analizi                            

245 
 

-
girdilerin etkin 

 
 

 
Gemi -  

 
-

fonksiyona ait etkinlik 

fonksiyonunda etkin

 -
etkin
etkin  

 

modelinin kul

te 
i 2007 ve 

lik seviyesinin 
DWT proje kapasitesinin ancak 

DWT ekilde 

0 

0,1 

0,2 

0,3 

0,4 

0,5 

0,6 

0,7 

0,8 

0,9 

1 

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

-   



Veri Zarflama Analizi                            

246 
 

DWT 
etmektedir.  
 
Tablo 3: -  

 

 
(1000 DWT) 

 
 

 
Kapasite 

 
 

-
 

 
 

 
 

-
 

2005 1400 886,5 1387,4 25,0 15,0 8,1 

2006 1810 1256,7 1469,8 28,6 19,8 8,5 

2007 1980 1980,0 1559,8 33,5 33,5 9,1 

2008 3050 3050,0 1547,5 26,9 26,9 9,0 

2009 3480 2126,1 1882,8 19,2 18,8 10,9 

2010 3510 1531,8 1964,7 21,4 13,5 11,4 

2011 3600 1111,1 2398,6 20,6 9,8 13,9 

2012 3600 611,2 2802,5 21,8 5,4 16,3 

2013 3610 551,0 2891,1 23,0 4,9 16,8 

2014 3670 413,0 3670,0 21,3 3,6 21,3 

2015 4240 380,5 3945,3 29,7 3,4 22,9 

2016 4520 232,6 3853,5 29,6 2,1 22,4 

 
- fonksiyonu inc lik 

- nunda 

  
 

6.  
 

mik 

 
tekno  operasyon maliyetleri 



Veri Zarflama Analizi                            

247 
 

, 

 
 

 bu  

olma

(Buxton, 1991). 

n bu 

a 
-

 
 

yeniden etkin

 
 

faaliyetlerin 
etkin ni 

etkinlik 

-
sayede belirli bir oranda 

 
 

 kriz 
can 

simidi -



Veri Zarflama Analizi                            

248 
 

kapasitelerinin etkin -
 

 
Her ne 

 i 

 . 

etkin

 
 

7. LAR  
 

DWT 
CGT 

birimi cinsiden verinin 

- anayine ait 

 
 

olarak  n 
etkinlik 

 
 

sanayini makro 

ak 
 

 
KAYNAKLAR 

 
Adler, N. ve Berechman, J. (2001). Measuring airport quality from the 

An application of data envelopment 
analysis. Transport Policy, 8(3), 171-181. 



Veri Zarflama Analizi                            

249 
 

Banker, R.D., Charnes, A. ve Cooper, W.W. (1984). Some models for 
estimating technical and scale inefficiencies in data envelopment 
analysis. Management Science, 30(9), 1078-1092. 

 
Benzaquen, J. (2017). Total factor productivity of the Latin-American 
industry: Large shipbuilding in Peru. International Journal of 
Productivity and Performance Management, 66(2), 231-250. 

 
Buxton, I.L. (1991). The market for ship demolition. Maritime Policy and 
Management, 18(2), 105-112. 

 
Charnes, A., Cooper, W.W. ve Rhodes, E. (1978). Measuring the 
efficiency of decision making units. European Journal of Operational 
Research, 2(6), 429 444. 

 
Clarksons Research (2017). World Shipyard Monitor, 24(5). 

 
Cook, W.D., Tone, K. ve Zhu, J. (2014). Data envelopment analysis: 
Prior to choosing a model. Omega, 44, 1-4. 

 
lik, M., Kahraman, C., Cebi, S. ve Er, I.D. (2009). Fuzzy axiomatic 

design-based performance evaluation model for docking facilities in 
shipbuilding industry: The case of Turkish shipyards. Expert Systems 
with Applications, 36(1), 599-615. 

 
Cullinane, K., Song, D.W. ve Wang, T. (2005). The application of 
mathematical programming approaches to estimating container port 
production efficiency. Journal of Productivity Analysis, 24(1), 73-92. 

 
DTO  (2017). aporu. tanbul.  

 
Farrell, M.J. (1957). The measurement of productive efficiency. Journal 
of the Royal Statistical Society, 120(3), 253-290. 

 
Gillen, D. ve Lall, A. (1997). Developing measures of airport 
productivity and performance: an application of data envelopment 
analysis. Transportation Research Part E: Logistics and Transportation 
Review, 33(4), 261-273. 
 
ISL (Institute of Shipping Economics and Logistics) (2016). Shipping 
Statistics and Market Review 2016. ISL: Germany. 

 



Veri Zarflama Analizi                            

250 
 

Krishnan, S.N. (2012). A scientific approach to measure shipbuilding 
productivity. Maritime Affairs: Journal of the Maritime Foundation of 
India, 8(1), 136-149. 

 
Lee, J. S. (2013). Directions for the sustainable development of Korean 
small and medium sized shipyards. The Asian Journal of Shipping and 
Logistics, 29(3), 335-360. 

 
Mandal, N.R. (2017). Ship Construction and Melding. Los Angeles: 
Springer. 

 
Park, J., Lee, D. ve Zhu, J. (2014). An integrated approach for ship block 
manufacturing process performance evaluation: Case from a Korean 
shipbuilding company. International Journal of Production 
Economics, 156, 214-222. 

 
Park, S.H. (2010). Efficiency and productivity of seven large-sized 
shipbuilding firms in Korea. Journal of Korea Port Economic 
Association, 26(4), 188-206. 

 
Rabar, D (2015). Setting key performance targets for Crotian shipyards. 
Crotian Operation Research Review, 6 (2015), 279-291. 

 
SAJ Shipbuilding Statistics 
2017 April, Japan. 

 
Shin, J. ve Lim, Y.M. (2014). An empirical model of changing global 
competition in the shipbuilding industry. Maritime Policy and 
Management, 41(6), 515-527. 

 
Stopford, M. (2007). Maritime Economics. New York: Routledge. 

 
Tongzon, J. (2001). Efficiency measurement of selected Australian and 
other international ports using data envelopment analysis. Transportation 
Research Part A: Policy and Practice, 35(2), 107-122. 

 

 Ankara. 
 
 
 
 



Veri Zarflama Analizi                            

251 
 

RI 
 

Opportunities Abroad (2016). Naval Ship Projects for the Turkish Navy: 
Opportunity for Maritime Equipment Makers, http://www.opportunities-
abroad.no/2016/10/23/naval-ship-projects-for-the-turkish-navy-
opportunity-for-maritime-equipment-makers/, . 

 
UNCTAD (2017). UNCTADSTAT Data Center, 
http://unctadstat.unctad.org/wds/ReportFolders/reportFolders.aspx, 

.  
 
 
 
 
 
 
 
 

 


