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Executive Summary 

Anadolu Efes is a company that produces and distributes beer within Turkey. Currently, the 

company operates two malt centers (plus importing), two breweries, and six different distribution 

centers within five different countries. Anadolu Efes has the goal of diversifying business and 

international presence while maintaining the dominating market share that they currently hold. 

To achieve this goal, they have come up with plans, but they still need analysis done to be sure 

that their plans will be successful and optimize them where possible. 

Through our analysis, we were able to determine that the current shipment plan that Anadolu 

Efes uses is not as optimal and as cost-effective as it could be. A more optimal plan lowers the 

total cost from $11.25 million to $11.14 million per year by not importing malts in the first year. 

The current Istanbul-Antalya and Ankara-Bursa relationships are also not optimal, and while 

they may be some unspoken agreement as to why this is currently in effect, removing this 

relationship can reduce costs even further. In our report, we show what the most optimal 

shipping plan would be for the first year. We also looked into the next 3 years and analyzed what 

the best capacity expansion plan would be for Anadolu Efes since expected demand will increase 

past what the breweries are currently able to handle. This was all done while considering effects 

of capacity expansion, determined optimal distributions, and location.  

In this report, we share our results of our analysis. This report contains the optimal solutions for 

both expansion and transportation as those are the two most prominent issues faced by the 

company. This report also contains recommendations which can help Anadolu Efes create a plan 

that maximizes capacity for the lowest overall costs. 

Summary of Analysis 

Our analysis brings to light the issue that Anadolu Efes faces and that they need help optimizing 

their current distribution systems. This analysis takes into consideration the cost of new 

brewery(s) and what their current transportation system costs. The goal of this analysis was to 

determine what the most optimal and cost efficient system could be while still being able to meet 

customer demand and providing maximum profit. To achieve this, we ran linear programming 

formulations, regression analyses, sensitivity analyses, and formed distribution models. 

Malt Plants 

Name Abbreviation 

Afyon 1 

Konya 2 

Import 3 

Breweries 



Name  Abbreviation 

Istanbul Brewery 4 

Ankara Brewery 5 

Izmir Brewery 6 

Sakarya 7 

Adana 8 

Distribution Centers 

Name  Abbreviation 

Istanbul Dist. 9 

Izmir Dist. 10 

Antalya 11 

Bursa 12 

Kayseri 13 

Export 14 

Binary Variables (Y) 

Name  Abbreviation 

Year 1 1 

Year 2 2 

Year 3 3 

Open Izmir 4 

Open Sakarya 5 

Open Adana 6 

Expand Izmir 7 

Expand Sakarya 8 

Expand Adana 9 

Malt Plant Supply Constraint 

Plant Left Hand Sign Right Hand 

Afyon X14 + X15 + X16 + 

X17 + X18  

<= 30 

Konya X24 + X25 + X26 + 

X27 + X28 

<= 68 

Import X34 + X35 + X36 + 

X37 + X38 

<= 20 

Brewery Capacity Constraint  

Brewery Left Hand Sign Right Hand 



Istanbul Brewery X49 + X410 + X411 

+ X412 + X413 + 

X414 

<= 

 

220 

Ankara  X59 + X510 + X511 

+ X512 + X513 + 

X514 

<= 

 

200 

Izmir Brewery X69 + X610 + X611 

+ X612 + X613 + 

X614 

<= 

 

Y14 * 70 + Y24 *70 

+Y27*50 + Y37 *50 

Sakarya  X79 + X710 + X711 

+ X712 + X713 + 

X714 

<= 

 

Y15 * 70 + Y25 *70 

+Y28*50 + Y38 *50 

 

Adana  X89 + X810 + X811 

+ X812 + X813 + 

X814 

<= 

 

Y16 * 70 + Y26 *70 

+Y29*50 + Y39 *50 

 

Flow In = Flow Out Constraint for Distribution Centers 

Brewery Left Hand Sign Right Hand 

Istanbul Brewery (X49 + X410 + X411 

+ X412 + X413 + 

X414) - 

((8.333*(X14 +X24)) 

+(9.091* X34))  

= 

 

0 

Ankara  (X59 + X510 + X511 

+ X512 + X513 + 

X514) - 

((8.333*(X15 +X25)) 

+(9.091* X35))  

= 

 

0 

 

Izmir Brewery (X69 + X610 + X611 

+ X612 + X613 + 

X614)- ((8.333*(X16 

+X26)) +(9.091* 

X36))  

= 

 

0 

 

Sakarya  (X79 + X710 + X711 

+ X712 + X713 + 

X714) - 

((8.333*(X17 +X27)) 

+(9.091* X37))  

 

= 

 

0 

 

Adana  (X89 + X810 + X811 

+ X812 + X813 + 

X814) - 

((8.333*(X18 +X28)) 

+(9.091* X38))  

= 

 

0 

 



 

Distribution Demand Constraint (From Year One to Year Three) 

Distribution 

Center 

Left Hand Sign Right Hand 

(Y1) 

Right Hand 

(Y2) 

 

Right Hand 

(Y3) 

 

Istanbul Dist. X49 + X59 + 

X69 + X79 + 

X89 

= 103 110 125 

Izmir Dist. X410 + X510 

+ X610 + 

X710 + X810 

= 

 

74 80 90 

Antalya  X411 + X511 

+ X611 + 

X711 + X811 

= 

 

50 53 60 

Bursa X412 + X512 

+ X612 + 

X712 + X812 

= 

 

60 75 85 

Kayseri X413+ X513 

+ X613 + 

X713+ X813 

= 

 

102 110 125 

Export X414+ X514 

+ X614 + 

X714+ X814 

= 

 

13 13 15 

Part 1 Analysis 

Question 1: Verify that the current shipment plan does not minimize the total shipment costs and 

show the improved plan under the current marketing considerations. 

The current shipping plan has a cost of $11.25 million, but also maximizes the amount of imported malts 

that they can ship. Importing malt in the first year is not cost effective, as it is cheaper to produce and ship 

malt domestically than it is to import it. So by producing malt in Afyon and shipping that to the Istanbul 

brewery instead of importing brings the total cost down from $11.25 million to $11.14 million. 

With importing: 



 

 

 

 

 

Without importing: 



 

 

Question 2: How much savings are possible with a distribution plan that ignores the established 

relationships between Istanbul-Antalya and Ankara-Bursa? Show the improved plan. 

 

The optimized plan had a cost of $11.15 million. When removing the constraints or the 

relationships between Istanbul-Antalya and Ankara-Bursa, the total amount of savings possible is 

$532,000. Removing the relationships does not affect the amount of beer shipped from Ankara-

Bursa. However, it significantly reduces the amount of beer shipped from Istanbul-Antalya since 

that is the more expensive option. 

 

Improved plan pictured on next page. 



 

 

Question 3: What should be the annual cost of shipping 1 million liters of beer from the Istanbul 

brewery to the Antalya distribution center, and from the Ankara brewery to the Bursa 

distribution center so that it becomes optimal for Efes to send beer between these pairs? 

 

Shipping one million liters of beer from Istanbul-Antalya would cost $52,000. On the other hand, 

shipping one million liters of beer from Ankara-Bursa would cost $27,000. The total cost of 

shipping 2 million liters of beer from these two locations is $79,000. 

 

Question 4: Is it cost-effective for Efes to import malt in the first year? If not, under what input 

parameter changes would importing malt possibly become a viable option? 

 

 



It is not cost-effective for Efes to import in the first year because the purchasing price of malt is 

greater than the selling price of beer. If the demand at the Izmir or Exporting distribution centers 

increases or if the cost of importing malt decreases, importing the malt would become feasible in 

the first year. 

 

Question 5: The linear programming model uses the demand forecast for the next year to 

optimize the distribution plan, although demand is subject to variation over the years. Discuss the 

effects of beer demand variation on transportation costs using the information in the sensitivity 

report. 

 

The current demand for each distribution location is: 

• Istanbul Dist = 103 

• Izmir = 74 

• Antalya = 50 

• Bursa = 60 

• Kayseri = 102 

• Exports = 13 



According to the sensitivity report, the allowable increase and/or decrease for demand is: 

• Istanbul Dist. 

o Decrease –103 

o Increase + 18 

o Reduced Cost 0.003 

• Izmir 

o Decrease -49 

o Increase = +18 

o Reduced Cost 0.04 

•  Antalya 

o Decrease –50 

o Increase + 18 

o Reduced Cost 0.055 

• Bursa 

o Decrease –49 

o Increase + 18 

o Reduced Cost 0.029 

• Kayseri 

o Decrease –49 

o Increase + 18 

o Reduced Cost 0.025 

• Export 

o Decrease -13 

o Increase +18 

o Reduced Cost 0.045 

If the demand for transporting beer from a beer distributor increases or decreases outside the 

allowable range, then the transportation costs increase by the reduced cost per unit beyond the 

range for each location. If the change in demand falls within the allowable increase/decrease, 

then the total cost will not be impacted. Demand that changes within the bounds given on the 

sensitivity report will cause minimal predictable changes in the transportation costs.  

 

Part 2 Analysis 

Question 6: What are the effects of the planning horizon on the capacity expansion model? 

Specifically, discuss the time period over which the brewery opening and expansion may take 

place, the costs that should be considered in the objective function and the number of years these 

costs should be accounted for in the model. 

 



During the first year, there is enough capacity at the original two breweries to meet total demand 

from the distribution centers. However, in year two, there is no longer enough capacity at the 

existing breweries since the original capacity of 420 million liters a year and there is demand for 

441 million liters. Therefore, it is necessary to open a new brewery in year two and it is wise to 

open the new brewery at the Adana location as this has the lowest fixed cost to open which is 

$68 million and it will give us a total capacity of 490 million liters. During year three, the 

demand rises to 500 million liters, which can no longer be fulfilled. Therefore, it is advisable to 

expand the Adana location for an additional $25 million which would bring total capacity to 540 

million liters/year. The total cost of $93 million that is spent on opening and expanding this 

location over the three years should be spread out between fifteen to twenty years as this is what 

the company has modeled the spread of the cost on in the past.  

 

 

 

Question 7: Determine the optimal distribution, location, and capacity expansion decisions. 

Y1: Do not Construct Any Breweries. Demand is able to be met by the current Breweries so 

there is not need to add additional cost onto the supply chain. Istanbul Brewery is able to meet 

the demand utilizing 202 out of 220 million liters/beer per year capacity and Ankara is utilizing 

200/200 million liters of beer per year capacity, which meets demand. Therefore, there is no 

reason to open a new brewery within the first year.  



 

Y2: Constructed Adana Brewery to keep up with demand. With this new brewery, we started to 

import malt due to the location proximity of Adana. Istanbul Brewery will use its total capacity, 

shipping 220 million liters of beer per year. The total capacity of Adana is also used in Year Two 

because it is cheaper to ship from compared to Ankara. With the opening of Adana, Ankara no 

longer uses the total capacity of 200.   

 



Y3: Expanded Adana Brewery. Adana Brewery was expanded in order to keep up with growing 

demand. In Year Three, the total capacity of Istanbul and Ankara reaches its limit, and the extra 

capacity gained from expanding Adana is cheaper relative to opening an additional brewery. In 

Year Three, no importing occurs after Adana is expanded.  

 

 

 

Question 8: What parts of the model are most prone to uncertainty? How sensitive is the 

solution to changes in beer demand of different distributors? If extra efforts could be made to 

estimate some portion of the data more accurately, which of the data should these efforts be 

spent on? 

 



 



The part of the model that is most prone to uncertainty is the demand of beer per year. Based on 

the two models that were shared above, demand has a significant impact on the supply necessary 

from different distributors. When using our linear programming model to determine new 

brewery openings/expansions from year 1-3, demand alone has the most significant impact on 

the decision. If demand forecasts are not accurately estimated, locations can be opened 

unnecessarily, which would lead to higher costs for the supply chain overall. Analogously, if 

demand forecasts are not accurately estimated, locations may not be opened or expanded when 

necessary, causing the firm to lose out on sales. 

 

Conclusions and Recommendations 

 

Andalou Efes should not import any malt in the first year because it is not cost effective. Not 

importing malt in the first year saves the company 0.8 million. The firm should also not construct 

any breweries until Year Two because the capacity of their breweries can fulfill demand in the 

first year. In Year Two, Andalou Efes should build the Adana Brewery in order to keep up with 

demand and to minimize costs. With this increase in demand and new brewery, the firm imports 

20 tons of malt which is the full capacity of the plant. In Year Three, the company should expand 

the Adana Brewery in order to fulfil rising demand for beer. By utilizing these recommendations, 

Anadalou Efes can position itself for success in the next three years.  

 

 


