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Vehicle Routing at Baroda Union Case analysis-02 Group # 07



Section SCMT 01



[Email] SCMT-2016



Vehicle Routing at Baroda Union 1 (A) KEY CHALLENGES FACED Baroda Union had a membership of 700 village-level co-operatives societies which were covered by 44 truck/tempo routes which collected milk twice a day, 365 days a year. These societies were spread out across the district and the Baroda Union faced issues of collecting milk on time from the far off places. The perishable nature of milk constrained the maximum time-lag between milking and processing to 7hrours. Baroda Union had set up a chilling centre at Bodeli to take care of this constraint. 180 out of 700 societies were connected to this chilling centre through 12 procurement routes. The remaining 520 societies were connected directly to the processing centre through 32 truck/tempo routes. Each vehicle route could cover approximately 15 societies based on the total supply of milk. Milk was collected in cans, having a capacity of 40Ltrs, which held the names of the society. On reaching the processing/chilling centre, the truck joins a queue and would be taken to receiving centre on a FCFS basis. Each truck took around 20-25mins at the receiving centre. Cans carrying curdled milks were separated at the receiving centre and the respective society was only paid a nominal amount. During summer around 5% of the milk received were curdled which was of no use to the union. The main objective of the union was to minimize the total costs so as to pay the farmers highest per litre of milk. 17% of the total cost was due to the In-bound transportation. Thus selecting the most optimal route to minimize the cost is of great concern to the union.



1 (B) IMPORTANCE OF IN-BOUND LOGISTICS FOR BARODA The following reasons explains why designing the optimal route for in-bound logistics is of high importance to Baroda Union,  Baroda Union had 2 seasons of milk procurement – summer and winter. The existing routes were designed for the peak procurement i.e. the winter season, which was twice that in summer. However, as routes are designed for peak quantity, vehicles would be used at lower capacity utilization most days in year leading to sunk cost.



 The contracts bid for the route rather than the distance. Thus, although the optimal solution might reduce the distance of travel, the cost might still go up due to this. The rates also depended on the nature of the vehicle.  Time for the truck on any route included travel time and waiting time. The travel is a function of the road condition – pukka road (good) and kucha road (bad). Thus the solution needs to take into account this factor along with the distance of the route while solving for optimal solution.  Penalty for sour milk is another concern. Societies which come early on the route are at a disadvantage because the milk collected from these societies spends a long time on the road and their changes of curdling will also be high. Thus in order to maximize the contribution to the farmers, this factor will also need to be considered while designing.  If all vehicles come at same time, it would not be possible to unload the milk at the receiving centre. Therefore, the arrival of the milk should be staggered.  Any redesigning of the route would mean a change in the lifestyle of the farmers. Currently farmers have scheduled their milking and other activity time according to the vehicle schedule. With changes in routing, milk collection time will change implying a change in the daily routine for the farmers.



2 SUITABLE APPROACH Using the Saving Matrix method and algorithm we can form the new routes as per below table. This is done considering the constraints of the designing method:a. Total Capacity of the Vans 100 Cans/Tempo b. Maximum capacity of a can 40 Liters /Can c. Maximum time to reach the node (travelling time + Waiting time) must be less than 7 hours.



Pic:- Saving Matrix



By following the algorithms and considering the constraints following 1 st route was decided optimizing the resources:



Rout e



Expec ted milk collec tion in litres



Number of societie s represe nted by the pick up point



Waiti ng time at pick up point = 5* numb er of societ ies in pick up point (minu tes)



0 21



290



3



15



19 18



240 130



2 3



10 15



20 1



890 310



4 3



20 15



3 0



1280



4



20



Pick up poin t



Rout e1



Total



3140



Waiti ng time at a a pick up point in hours



0.25 0.166 667 0.25 0.333 333 0.25 0.333 333 1.583 333



Dista nce



Trave l time (hour s)



Total time (hour s)



35 20 12 16 9 12 44 148



4.933 333



6.891 667



Rest of the routes can be found using the same algorithm and iterations.



Conflicts  Farmers timings for milking needs to be changed  Tackling the resistance from transporters and there might be need for new contracts and some of transporters can lose business  Fresh Rates of transportation has to be decided.  Getting milk dropped from farmers till pick up point



How to tackle it?



Educate the farmers regarding lower transportation costs due to such a system. Pass on the part benefit obtained from the new routes to all the farmers.



3 IN WHAT WAY WILL THE PROBLEM OF DESIGNING OPTIMAL VEHICLE



SCHEDULES



BE



AFFECTED



BY



THE



NATURE



OF



(CORPORATE SECTOR VIS-À-VIS CO-OPERATIVE DIARY LIKE BARODA UNION)? OWNERSHIP



 CORPORATE SECTOR: Route optimization is a primary requirement of this sector to increase profits by reducing costs. Route Optimization advantage for Corporate Sector:  As it procures milk from clusters of villages. This would enable them to lower costs and give better deal to farmers.  As these get milk from farmers only as per requirement. Hence they can pay them multiple prices during peak/lean period.  COOPERATIVE SOCIETY: The main objective of the co-operatives is to cover all the societies so as to minimize waste of milk and ensure revenue to the farmers Route Optimization need for Cooperative Society:  Collects milk even from far flung places and hence incurs more cost. Hence optimization of travel routes is critical  Cooperative society collects surplus milk from farmers. The seasonal changes affect their procurement. They cannot give them variable pay during different seasons, as cooperative societies are supposed to protect the farmers



2 IF YOU WERE JAGDISH PATEL, WHAT WOULD YOU DO. If I was Jagdish Patel I will go with this new scientific way of scheduling and implement the new routes. Simultaneously I will also go for scheduling at chilling and processing center. This will help in reduce the queue and also help in reducing the unloading time from an average of 25 mins. Km based contract or no of cans based contract can be tried to be implemented.
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