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Sugar cane is an agricultural produce and an important cash crop that plays a major role as
a raw material for the éugar cane production and the sugar industry. The inbound logistics of sugar
cane to the sugar mills involved planting of sugar cane, harvesting, transporting, and sugar cane
purchasing at the mills’ yards. It can be seen that sugar cane farmers are directly concerned with all
of these steps. At present, the purchasing of sugar cane is based on the sugar cane quality. The
prices offéred to the farmers depend on the value of commercial cane sugar. The higher the
commercial cane sugar the higher the price. At the beginning of the plantation, the commercial cane
sugar is usually low. This .value is increasing with time to its maximum (maximal maturity of sugar
cane.) If the sugar cane is not harvested at this stage, it will start blooming, resulting in reduced
sugary values. There are many methods used at present for harvesting, ranging from free queuing,
locked queuing, and mixed queuing. Owing to the problem arising at the yards, most factories
prefer to rely on the locked queuing system. The factory will allocate the queue to the farmer who
has signed a contract with the factory. The farmer in turn transports his sugar cane according to the
determined tons of weight stated in the contract. This allows the daily amount of sugar cane entering
the factory to be in accordance with the production capacity and resulting in appropriate continuity
from the beginning of juice extraction to the end. However, truck queuing is good for allocation of the
amount of sugar cané only. There is no consideration made on proper plantation that yields high
values of commercial cane sugar. Some farmers are allocated their queues for shipping sugar cane
while they are still not prepared for any harvest. Moreover, the farmers under the same quota will
decide for themselves which plantation is to be harvested. This relies on satisfaction or experience
and results in differences in the average éamings per ton from selling the producé of many farmers.

Hence, in order to link the steps in the inbound logistics together so that harvesting of sugar'
cane is appropriate both in terms of quality and quantity, this research was conducted on the
prioritization of harvesting in the farmers' plantations, with an aim to obtain suitable amount of sugar
cane for each quota and so that the transportation is in line with the determined truck queuing. The
sugar cane of each quota must have nearly similar values of cane sugar and the total cane sugar
obtained must be optimal. A mathematical model was developed to solve small-scale problems.
Then algorithms for prioritizing harvesting of sugar cane were built to solve medium- and large-scale
problems through the meta-heuristic approach. The algorithms were divided into two phases. In the
first phase, the algorithm was developed such that the total yield of sugar cane from all quotas is
maximal. From this commercial cane sugar value, the average maximum CCS: AverageCCS,,,,
could be calculated by dividing the total yield with the total harvested sugar cane for the factory.
Phase Il involved development of the algorithm that maqlie the average CCS of each quota closest to
Phase I's average CCS,,. This averageCCS,,,, wa'%; applied as the baseline for prioritizing
harvesting of sugar cane form each quota’s plantatiéq‘n. Then the efficiency of the de\{eioped

algorithm was evaluated by comparing with the upper bound. The factorial experimentation was
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designed in 16 experiments with 5 replications for each experiment. Four interesting factors were
accented in the experiments, namely, harvesting days, consistency of the amount of sugar cane
transported to the factory, number of plantations, and number of quotas.

_ From the experiments, the efficiency of algorithms compared to the upper bound indicated
the different percentage -of the average commercial cane sugar (Average CCS: AvgCCS) from the
value of the ﬁpper bound at 6.52 per cent. This was considered low. Therefore, it can be said that
the algorithms developed are efficient in yielding good answers. On average, Phase | algorithm gave
a higher total yield of sugar. However, the fluctuation analysis shows that fluctuation value was
higher than Phase Il algorithm.. This shows that even though the prioritization of harvesting by Phase
| algorithm yielded a high total sugar, there is no equality among the quotas. Thus, prioritization of
harvesting by Phase Il algorithm should be developed so that each quota yields equal average
sugar value. The statistical analysis reveals that the average cane sugar values obtained from the
two algorithms were not different. Moreover, the statistics showed that the factors affecting the
different average percentage of commercial cane sugar were the number of harvesting days and the
number of plantations. The results of this study are useful for sugar factories in their issuing of sugar
cane harvesting queues for farmers under different quotas. As a result, the system of sugar cane

production and sugar production of the country will be more efficient and sustainable.





