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A Study on the Introduction of Outsourcing of the Delivery System
for the Small Service Industry using Simulation

Seung-Hwan Gu - Seung-Min Noh - Seong-Yong Jang

The paper addresses the introduction of outsourcing of delivery service for the small service industries such as
delivery based restaurant in order to increase the profit and revenue of the service company, upgrade the delivery
satisfaction for the customers, and expand the welfare of the senior people through the work. The chinese restaurants
are selected as model service companies, outsourcing of delivery services are suggested for those restaurants and
simulation models are developed for all operation systems for them. Some of input data for the simulation are
collected from the real world and others are refined through the interview with the field workers. 6 scenarios are
established considering the number of deliverers and delivery charges and simulation experiments for each scenario
have been done according to the 3 kind of situations of the service companies. The results show that introduction
of outsourcing increases the revenue and profit of the service company, decreases the service time for the customers
and increases the revenue of the delivery outsourcing company employing the senior people. So delivery outsourcing
for the service industries can be considered as a good solution for the welfare problem of the senior people.

Key words : Small Service Industry, Delivery Outsourcing, Delivery System, Simulation
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Table 1. Current Management Status of Chinese Restaurants

Divide Contents Note
ng’:;:inswal 5~10 Per Area
Sphere of Business 2km~4km
order & delivery time|  30min~ lhour
Purchase Price W15,000 Lunch/Dinner

AM 11:40~PM 2:00 Lunch
PM 6:00~PM 7:30

Oder Intensive Time -
Dinner

Number of Delivery

Man 2~5 Man
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Fig. 1. Oder Process of Chinese Restaurants
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Table 2. Input Data of Chinese Restaurants & Outsourcing

Divide Contents Unit
Financial Policy Instrument for Senior| W200,000| Month
Profit Margin for Restaurants 30%  |Per Sales
Pay for Delivery Man W5,000 | Hour
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Table 3. Input Variables that are used to Simulation

V;;I;E;es Divide Data Note
5,000 5% -
Purchase 12,000 50% -
Price W 18,000 30% -
25,000 15% -
10~ 11 hours Norm(20,5)
11~12 hours| Norm(30,10)
12~14 hours| Norm(180,40) Per hour
(iu;:i?:n 14~17 hours Norm(20,5) Per hour
Time 17~18 hours| Norm(40,20)
18~19 hours| Norm(160,40)
19~20 hours| Norm(50,20)
20~21 hours| Norm(20,10)
Cooking Time|  TRIA(3,6,9)
Lead Time |pack and forth| TRIA(7,10,15) Nomal
Delivery Time| TRIA(10,13,18) |OQutsourcing
) 3man Only Self Delivery
A]\?;illl:tirl}i/ty 4man Using Outsourcing -
3man Using Outsourcing
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Table 5. Scenario Classification

Scenario Outsourcing Manpower | Usage fee
Scenariol 5 1,000
Scenario2 10 1,000
Scenario3 5 1,500
Scenario4 10 1,500
Scenario5 5 2,000
Scenario6 10 2,000

Fig. 4. Model to Choice of Purchase Restaurant in the
Influx of Customers
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Table 6. Simulation Results of Scenario 1, 3, 5
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(Unit : won, man, case)

Divide

Scenariol

Scenario3

Scenario5

Restaurant1 | Restaurant2 | Restaurant3

Restaurant1 | Restaurant2 | Restaurant3

Restaurant1 ‘RestaurantZ Restaurant3

Incidence of

49.64
Order 749
Opportunity
Cost Loss 202.16
Delivery(Self) | 132.45 | 16038 | 133.02 | 13245 | 16038 | 133.02 | 13245 | 16038 | 133.02
Delivery(Out) ; 54.42 62.28 - 54.42 62.28 R 54.42 62.28
Loss of 29559 | 247.19 | 25726 | 29559 | 247.19 | 25726 | 29559 | 247.19 | 257.26
Customers
Total Sales | 1,822,755 | 2,955,487 | 2,687,940 | 1,822,755 | 2955487 | 2,687,940 | 1,822,755 | 2.955487 | 2,687,940
Net Profit | 546,827 | 832229 | 744104 | 546.827 | 805,021 | 712.965 | 546.827 | 777.813 | 681.825
Compensation ) 50,000 ; ; 50,000 ; ; 50,000 ;
Cost
Compensation | c\c )7 | 780200 | 744,104 | 546827 | 755021 | 712.965 | 546827 | 727.813 | 681.825
Earnings
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Table 7. Simulation Results of Scenario 2, 4, 6
(Unit : won, man, case)
Scenario2 Scenario4 Scenario6

Divide

Restaurant1 | Restaurant2 | Restaurant3

Restaurant1 | Restaurant2 | Restaurant3

Restaurant] | Restaurant2 | Restaurant3

Incidence of

Order 749.64
Opportunity Cost 126.86
Loss
Delivery(Self) | 131.27 158.72 131.92 131.27 158.72 131.92 131.27 158.72 131.92
Delivery(Out) - 90.75 105.96 - 90.75 105.96 - 90.75 105.96
Loss of 23971 | 16841 | 17444 | 23971 | 16841 | 17444 | 23971 | 16841 | 174.44
Customers
Total Sales | 1,806,520 | 3,429,600 | 3,276,623 | 1,806,520 | 3,429,600 | 3,276,623 | 1,806,520 | 3,429,600 | 3,276,623
Net Profit 541,956 | 938,132 | 877,030 | 541,956 | 892,758 | 824,052 | 541,956 | 847,383 | 771,074
Compensation - 50,000 - - 50,000 - - 50,000 -
Cost
Compensation | 5,1 o565 | 888132 | 877.030 | 541956 | 842,758 | 824052 | 541956 | 797.383 | 771,074
Earnings
Table 8. Examination of Potential for Outsourcing Delivery Company Management by Scenario
(Unit : won/day)
Divide Scenariol | Scenario2 | Scenario3 | Scenario4 | Scenario5 | Scenario6 Note
Total Profit 117,145 | 196,705 | 175,043 | 295,058 | 233,390 | 393,410 |Sum of Restaurant2 & 3
Personnel Expenses 100,000 | 200,000 | 100,000 | 200,000 | 100,000 | 200,000 | Man*Ws5,000*4hours
Delivery Operating Costs | 100,000 | 100,000 | 100,000 | 100,000 | 100,000 | 100,000 | ¥3,000,000/30Days
Delivery Donations 33,333 66,666 33,333 | 66,666 33,333 66,666 | ¥200,000*Man/30Days
82,855 | -103,295 | -24957 | -4942 33,390 93,410 No Support Money
Net Profit
49,522 | -36,629 8,376 61,724 66,723 | 160,076 Support Money
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Table 9. Reliability Verification result of Scenariol, 6
(Unit : won, case)

Divide Scenariol |Error rate| Scenario6 |Error rate
Incidence of |00 0 | 01 | 74964 | 01
Order
Opportunity |, 16 | 03 | 12686 | .05
Cost Loss
Delivery(Self) | 160.38 .01 158.72 .01
Delivery(Out) 54.42 .01 90.75 .01
Loss of 247.19 | .03 | 16841 | .04
Customers
Total Sales | 2,955,487 .01 3,429,600 .01
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