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Anahtar Kelimeler:  

 

EATWIOS METHOD 

 
ABSTRACT 
The sugar industry has a strategic importance for all countries due to its economic and social effects. 

In this sector, efficiency comes to the fore in order to ensure sustainability and increase competitiveness. In 
this context, the purpose of the study are to determine the severity levels of inputs and outputs of the 25 public 
sugar factories in Turkey between the years 2002-2019 and to compare the efficiency levels of the companies 
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according to the severity ratings. In order to achieve this goal, the input and output weights were calculated 
with the Critic method first and then the efficiency of the factories was calculated with the Eatwios method. 
According to the findings, while fuel consumption is the most important input, sugar production is the highest 

the most inefficient ones are Kars and Alpullu. 

Keywords: Sugar Sector, Efficiency, Critic and Eatwios Method 
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wj:  

wk:  

Pi  

i  

 

5.  
-

-

 

 
Tablo 2:  

 
kapasitesi 

(X1) 

(X2) 
 

(X3) 
 

(ton) (X4) 
 

2002 30,04562122 17,53531071 17,71501683 34,7041 

2003 28,55057592 19,50257887 19,08339593 32,8634 

2004 25,51163949 18,23383805 17,35848724 38,896 

2005 24,7129135 16,78229752 17,32741448 41,1774 

2006 45,97640044 14,59868161 15,36530744 24,0596 

2007 24,67110722 22,88473398 22,3249295 30,1192 

2008 23,19011181 24,10468867 22,27390317 30,4313 

2009 23,89705154 23,46657975 22,71889981 29,9175 

2010 25,59719358 20,37114036 29,87543862 24,15622744 

2011 23,66659001 22,88657594 27,02219996 26,4246341 

2012 23,72631522 21,91708044 28,77488931 25,58171504 

2013 22,7298609 19,81975353 30,37831628 27,07206929 

2014 27,32673702 20,08361545 30,42803735 22,16161018 

2015 23,18157691 19,22701674 31,2116077 26,37979865 

2016 24,65235552 18,54366494 31,3768265 25,42715304 

2017 26,64425119 21,26270873 28,26213929 23,83090079 

2018 35,17275644 19,74953626 23,00501669 22,07269061 

2019 37,90083966 19,19577352 19,31902341 23,58436342 
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Tablo 3:  

 1) Melas (ton) (Y2) 
2002 50,15218147 49,84781853 
2003 50,8411601 49,1588399 
2004 48,76756329 51,23243671 
2005 50,08363418 49,91636582 
2006 49,75446535 50,24553465 
2007 49,66720527 50,33279473 
2008 50,82761525 49,17238475 
2009 52,09027889 47,90972111 
2010 52,95525993 47,04474007 
2011 50,84144222 49,15855778 
2012 50,38544521 49,61455479 
2013 53,14080904 46,85919096 
2014 52,12581414 47,87418586 
2015 50,8136885 49,1863115 
2016 50,66410765 49,33589235 
2017 51,19511216 48,80488784 
2018 49,45048909 50,54951091 
2019 49,36990069 50,63009931 
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Tablo 4  

 2002 2003 2004 2005 2006 2007 

Afyon 76,75576 78,93384 80,37506 79,14558 72,65043 74,48103 

 64,71682 71,15738 70,06232 67,91646 57,83124 60,83956 

Alpullu 61,69626 67,2214 70,36942 70,67819 60,06253 62,74567 

Ankara 69,26671 74,83698 74,09369 76,83076 68,83607 69,3792 

Bor 69,95959 74,51467 74,80015 74,8038 55,02546 67,99545 

Burdur 71,80885 78,96047 80,68226 77,57655 73,79545 71,64372 

 62,40869 67,7829 67,49137 67,12653 61,13326 60,18191 

 77,37623 75,84952 79,96952 82,13185 74,12526 74,36104 

 60,63812 70,26033 69,39784 68,78269 61,76899 62,82974 

Elbistan 66,75139 75,43788 73,24151 71,9698 62,19413 62,49081 

 60,10107 67,4029 68,89103 67,9543 58,74643 60,51083 
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 88,24697 87,70853 87,74115 86,47865 50,90651 85,35528 

Erzincan 62,23896 69,89799 71,61144 71,31216 62,2616 65,33456 

Erzurum 66,43273 70,04597 70,92602 72,74835 61,56097 65,66656 

 81,56555 86,05404 87,91187 89,41957 80,11615 82,77251 

 78,39856 83,9247 83,17905 85,76762 51,62547 77,95161 

Kars 61,18798 68,20153 68,59881 68,45392 57,03432 60,97427 

Kastamonu 67,85557 70,60191 73,42426 75,67507 65,16777 66,16884 

 66,89709 75,28193 75,12535 76,42019 65,57424 68,61505 

Malatya 61,37289 69,1724 70,53202 73,65358 65,92571 66,1652 

 65,00159 72,24299 70,78859 73,03053 60,17659 63,26302 

Susurluk 70,21169 73,9788 76,97912 76,74153 62,2005 65,462 

Turhal 72,63311 80,43701 85,70063 84,67177 79,41738 81,18413 

 63,22298 68,85357 70,93039 69,98866 62,52979 62,68287 

Yozgat 68,84047 73,0973 74,7194 75,05852 65,15718 66,54229 

 2008 2009 2010 2011 2012 2013 

Afyon 73,13535 70,55325 75,47096 72,43163 78,19017 74,64622 

 51,10398 48,26347 54,74636 53,84819 51,08796 46,94816 

Alpullu 53,40795 50,34866 49,77027 52,65512 51,00219 50,78629 

Ankara 60,76907 60,60584 62,75132 67,11471 69,32834 62,65722 

Bor 58,98421 59,17491 63,2156 63,89056 63,60738 58,05308 

Burdur 64,25338 59,64114 69,02714 70,16881 67,19527 65,9878 

 51,81559 48,44429 49,57076 55,42552 55,23049 50,55757 

 63,48383 62,52294 70,00764 72,72679 72,52342 66,7937 

 52,41146 48,56047 55,10762 54,8782 52,74731 47,4791 

Elbistan 52,73568 50,87732 60,40238 62,56639 60,22567 55,67096 

 51,07331 50,36073 52,96218 53,62745 54,17946 50,09427 

 84,67666 85,20945 85,65193 80,45049 76,5659 80,87879 

Erzincan 55,02156 53,8139 55,86392 59,78749 57,53869 53,26506 

Erzurum 54,99948 52,01126 55,35209 58,7886 56,0733 51,59492 

 73,82147 78,76471 74,7515 80,54164 82,72086 74,81848 

 76,94238 75,40827 70,22674 79,58899 81,71015 74,32475 

Kars 50,70928 48,17859 53,77578 54,76241 53,0453 47,82534 

Kastamonu 56,16072 55,96012 58,64233 59,3033 56,18853 52,52279 

 63,25366 64,02947 63,44174 67,83686 72,41678 65,83909 

Malatya 55,34668 54,53015 56,53767 58,89237 57,18596 52,38891 

 55,91607 54,99691 57,67023 58,31454 56,46587 50,88091 

Susurluk 54,58844 51,72308 54,47227 52,95542 52,7095 48,09446 

Turhal 64,34713 63,23913 70,51164 70,83564 64,41079 61,6148 
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 54,06311 51,39459 57,30324 59,33574 57,79753 54,09109 

Yozgat 57,68681 56,7217 59,44085 63,36986 63,9537 57,89133 

 2014 2015 2016 2017 2018 2019 

Afyon 77,86962 73,96092 78,67907 79,43141 34,43182 40,79369 

 50,8309 51,59568 52,14915 55,08505 37,11398 40,85469 

Alpullu 54,24566 54,7051 55,06789 56,24765 33,377 43,26911 

Ankara 68,14098 64,69389 64,59634 65,06363 51,84017 55,06314 

Bor 54,70163 64,43385 62,83761 64,4559 36,29259 43,14734 

Burdur 69,65975 66,25168 67,29936 69,30392 49,55507 56,89519 

 53,86455 54,05125 54,74055 57,77549 36,25618 43,73208 

 71,93947 69,86647 69,9586 76,12292 34,64846 41,06688 

 53,85236 50,7774 51,83382 57,01566 38,41824 42,89987 

Elbistan 60,90955 58,91142 57,31699 61,72549 36,29259 43,14734 

 54,54509 51,07953 52,12275 54,72329 37,5718 40,63446 

 83,10053 80,94391 81,88024 83,06097 78,28721 77,62169 

Erzincan 61,42965 57,58311 56,41789 59,62386 37,27524 44,39687 

Erzurum 58,01215 55,54057 57,3227 60,85944 36,48496 43,39158 

 77,6242 75,19022 75,98886 77,18126 66,27288 73,23444 

 78,96755 76,78781 76,52407 78,62557 63,74765 72,53948 

Kars 54,55483 50,58948 53,15663 55,64571 34,6592 40,47694 

Kastamonu 59,49319 54,58806 54,76461 60,64352 42,0771 49,63223 

 72,11387 71,38336 69,40851 75,25541 36,24482 43,0867 

Malatya 60,19248 59,72316 59,27371 62,48089 44,14329 51,18934 

 57,37368 55,23497 56,01644 58,95848 36,34049 43,20814 

Susurluk 57,17693 51,06802 51,35777 63,24993 41,78724 53,70322 

Turhal 69,42479 68,69527 67,73396 72,56361 34,43182 40,79369 

 59,91415 57,01962 56,91567 59,50511 40,86627 46,78806 

Yozgat 65,44515 62,40619 61,74819 63,29153 47,16156 50,63613 

 

-

e; 2004, 2005, 2006, 2011 ve 2012 
- -

 



e-ISSN: 2149-3871 

239 

 
. 

verims

(Demir, 2017: 176)

 
 

6.  
 

-

 

-

  

 

minlerde, 

 

-oil 

 



e-ISSN: 2149-3871 

240 

-

(Deviren vd., 2017). 

 

 

 

 

 

, 8(39), 233-243. 

, 21(1), 383-
396. 

. 457 466.  

Bernardo, R.,Lourenzani, W. L., Satolo, E. G. & Caldas, M. M. (2019). Analysis of the Agricultural 

-10. 

2019). Sugar Market in Poland in The Context of The Support 
13. 

-2005. 
, 22(2), 45-55. 

- Malmquist TFV 
, 12(4), 49-64. 

Pre and Post Privatization Periods. Sosyoekonomi, 29(47), 59-78. 



e-ISSN: 2149-3871 

241 

 

nayinin Etkinlik ve Verimlilik Analizi. 
Dergisi, 5(14), 478-498. 

, (36), 175-190. 

, 7(2), 79-89. 

Diakoulaki, D., Mavrotas, G. and Papayannakis, L. (1995). Determining Objective Weights in Multiple Criteria 
Problems: The Critic Method. Computers & Operations Research, 22: 763-770. 

-
2016. , 10(3), 452-470. 

Anadolu 
, 2(1) , 67-81. 

 

Fed
XXVIII, 455-471. 

, 1 (2), 45-
65. 

Accounting and 
Financial History Research Journal, (13), 6-50. 

IMARC. (2021). Sugar Market: Global Industry Trends, Share, Size, Growth, Opportunity and Forecast 2021-
2026, https://www.imarcgroup.com/sugar-manufacturing-plant  

ISO. (2020). The Sugar Market, https://www.isosugar.org/sugarsector/sugar  

Ak -64. 

Karayaman, M. (2012). 
-96. 

, 31, 41-61. 

 
Ankara.  

, (13), 50-
61. 

Kumar, S. and Arora, N. (2011). Assessing Technical Efficiency of Sugar Industry in UttarPradesh: An 
Application of Data Envelopment Analysis, Indian Economic Review, 46(2), 323-353. 

Mulwa, M. R., Emrouznejad, A. and Murithi, F. M. (2009). Impact of Liberalization on Efficiency and 
Journal of Economic Studies, 36(3), 250-264. 

Electronic Journal of Vocational Colleges, 25-32. 

OECD and FAO. (2020). OECD-FAO Agricultural Outlook 2020-2029. Rome, Italy: FAO and OECD. 

 



e-ISSN: 2149-3871 

242 

 

Peters, M. L. and Zelewski, S. (2006). Efficiency analysis under consideration of satisficing levels for output 
quantities. In Proceedings of the 17th Annual Conference of the Production and Operations Mnagement 
Society (POMS), 28(1). 

Peters, M. L. and Zelewski, S. (2012). 

Informationsmanagement, Universitat Duisburg-Essen, Essen. 

Raheman, A., Qayyum, A. and Afza, T. (2009). Efficiency Dynamics of Sugar Industry of Pakistan. The 
Pakistan Development Review, 48(4), 921-938. 

Samuel, B.,Witte T.,  Lehnberger, A. (2019). International Competitiveness of Value Chains for Sugarbeet and 
Sugarcane: A Combined Approach to Estimate Production and Processing Costs in Brazil and Germany. Sugar 
industry = Zuckerindustrie, 144(8), 444-450.   

- .  

https://www.tbmm.gov.tr/tutanaklar/Kanunlar_Kararlar/kanuntbmmc085/kanuntbmmc085/kanuntbmmc0850
 

T.C. Re

https://www.resmigazete.gov.tr/eskiler/2017/12/20171224-  

T.C. Resmi Gazete. (2

https://www.resmigazete.gov.tr/eskiler/2018/03/20180327M2-  

T.C. Resmi Gazete. (2
 

 

 

Etkinlik Analizi. (23), 59-77. 

, (43), 329-343. 

 
 

 Ankara: Cem Veb Ofset. 

.  

 

 

 

 

 

  



e-ISSN: 2149-3871 

243 

EXTENDED SUMMARY  

Purpose 

Sugar is obtained by processing raw materials such as cane and beet originating from sucrose 
and corn, wheat and potato originating from starch. The share of sugar beet and sugar cane is 23.9% 
and 76.1% as of 2019/2020 among the sucrose-based sweeteners produced in the world. Starch-based 
sugar has a much lower share than sucrose-based sweeteners worldwide. Turkey, as well as being a 
major sugar producer with 83 million population, is also a major consumer of sugar. The total annual 
consumption of sugar and sweeteners in Turkey was over 3 million tons during the years of 2019/20. 
Both increased sugar consumption and the recent Covid-19 pandemic brought back the importance 
of the food safety and the supply to the agenda of Turkey. As a  matter of the fact, the sugar sector is 
facing many problems in Turkey. The most important of these problems are the high cost of sugar 
and the increasing negative effects of climate change. In order to minimize these negative effects and 
gain competitive advantage by providing maximum output, it is necessary for the Turkish sugar 
industry to ensure efficiency and efficiency in production first. Public sugar factories have an 
important place in gaining competitive advantage and implementing efficiency and efficiency 
policies. In the 2019/20 marketing year, the public sugar factories have the largest share in the 
Turkish sugar sector with a production quota of 980700 tons and a share of approximately 36%. In 
this respect, private factories are expected to play an important role in shaping competition policies. 
In this context, the study has two main objectives. The first one is  to determine the weights of the 
inputs used in the production and the outputs of the public sugar factories in the Turkish Sugar Sector. 
The second is to compare the efficiency level of the firms used in the study according to these inputs 
and outputs. 

Methodology 

In this study, the efficiency analysis of 25 public companies operating in the sugar sector 
between the years 2002-2019 was conducted. Two methods were used in the study. The first one was 
the Critic method while the second was the Eatwios method. The Critic method was used to 
determine the level of significance and the weights of input-output indicators were calculated. The 
reason why this method is preferred for this study both objective and  is that to measure  the 

efficiency. In this method, the efficiency scores of 25 companies were found with the help of 
previously determined levels of importance and companies were ranked according to their efficiency 
scores. The Eatwios method has been chosen because it is the most suitable method with the 
minimum input and maximum output. 

Findings 

According to the Critic method; If the importance levels of inputs and outputs differ from 
year to year, the most important variable is the fuel consumption in terms of input whereas it is the 
amount of sugar in terms of output. The efficiency analysis of 25 public sugar factories whose 
importance levels were determined, was made using the Eatwios method. As a result of the analysis, 

years,. Although the companies with the lowest efficiency vary from year to year, Kars and Alpullu 
sugar factories are the most inefficient companies. When the findings are evaluated in general, the 

of beet cultivation areas, the proximity to raw materials, the high beet processing and the sugar 
production capacities and the strong technological infrastructure. In addition, having favorable 
climatic conditions for sugar beet production enables higher quality sugar beet to be grown, affecting 
higher efficiency compared to other regions. 

While climatic conditions are an important factor of efficiency in some factories, it is an 
important element of inefficiency in others. Accordingly, in Kars, which is one of the most inefficient 
factories, the existence of difficult geographical conditions causes instability in sugar beet production 
and negatively affects the sustainability of sugar production. In addition, the instability and the 
shortage of sugar beet production in the province, and Turke



e-ISSN: 2149-3871 

244 

financial loss and negatively affect the efficiency. In the Alpullu sugar factory, unfavorable climatic 
conditions cause low sugar content in the beets produced, causing inefficiency. 

Conclusion and Discussion 

The highest level of importance for factories is the fuel consumption input. In this context, 
it is important to implement policies that will minimize the fuel consumption cost. Climate conditions 
are one of the factors that differentiate efficiency. Therefore, regions with favorable climatic 
conditions for beet production should be identified and productions should be organized accordingly. 

 

  


