








 
Fig. 4  Transportation system impacts in inefficient Military Logistics Support 

As shown in Figure 4, the transportation system directly 
impacts inefficient military logistics support. Transportation 
systems can be classified in drivers, vehicles, and roads. It 
should be noted that the components under this view reflect 
the value contribution of driving fatigues, vehicle 
performance, and road condition.  

Drivers’ perception changes in many different conditions 
based on their psychological state. Long hours of driving can 
cause sleep deprivation and fatigue. Moreover, driving on 
monotonous highways and curves on mountainous roads 
requires speed and continuous land position control changes. 
These driving conditions require focusing on the eyes to 
watch, the hand to handle the vehicle, and the mind to stay 
alert. In this situation, the mind has to handle a more mental 
workload. Military drivers are more likely to drive to meet the 
work schedule and workload. Driving long distances for long 
hours will make the drivers exhausted and leave them with 
fatigue. Many people continue driving even though they feel 
fatigued, which may cause an accident.  

Old vehicles are expensive to maintain, caused by charges 
for maintenance. Along with fuel inefficiency in fuel 
consumption, the absence of proper modern passenger safety, 
and the production of high levels of toxic exhaust emissions. 
At the same time, it could not meet the user or driver's 
expectations of deteriorating performance and inability to 
continue the task of transporting goods. The vehicles would 
finally stop on the roadside, thus delaying the delivery tasks 
as scheduled. This will, therefore, reduce the operating hours 
of the vehicle. The value of beyond economical repair 
vehicles usually decreases from 80% to 20%. Old vehicles are 
not only deteriorating their roadworthiness but also the safety 
element. Vehicle in the military transportation system is 
responsible for extended activities, including the movement 
of troops and materials. These activities involve service 
demand, identifying a destination, and calculating distance 
and duration. However, those activities will be hindered from 
accomplishing within the required time beyond economical 
repair vehicles. When driving this type of vehicle, the 
degradation issue becomes a serious matter and requires a 
solution to prevent the whole military logistics support system 
from jeopardizing.  

The vulnerability of road networks created risks and threats 
to road users. Most of the roads in rural areas have poor road 

designs, conditions, and lack of maintenance which cause 
unreliability of the network. Complement with long-distance 
location and failure to provide a good network will affect 
travel time, accidents, and road users' safety issues. In 
addition, long travel distances and frequent stops have caused 
stress to the drivers and the vehicles, and other parts such as 
shock absorbers and tires.  

Hence, military logistics operation is crucial and acts as a 
lifeline, especially during war. The military's transport system 
depends on the drivers, vehicles, and roads to respond to 
logistics requirements. Failure of these three elements will 
impact the efficiency of military logistics support where 
supplies could not be delivered at the right time. 

IV. CONCLUSIONS 

The findings from this study showed that military logistics 
support's efficiency depends on several factors. These include 
the distances between the army camps and naval bases located 
remotely from the central depot. Furthermore, given this 
remote distance, the probability of accidents during the task 
of delivering and receiving supplies, which are performed by 
the military personnel, would also increase. Moreover, with 
poor road conditions, the routes to the mountainous central 
depot route became difficult for the drivers and had serious 
effects on access to the locations. This predicament was 
enhanced by the vehicles’ low performance caused by the age 
factor, causing them to break down and ultimately delay the 
military logistics support’s activities. Therefore, fulfilling the 
logistics requirement for those who urgently needed supplies 
with this condition was not an option. In particular, operating 
the trucks with maximum loads required the military 
personnel to drive cautiously, which caused tiredness, stress, 
and fatigue.  

Nevertheless, the army camps and naval base personnel 
had no choice but to acquire their supplies remotely from the 
central depot. Thus, given these points, it is the right time to 
replace military vehicles since most vehicles are already 
beyond their economic life. Additionally, even though the 
vehicle maintenance was performed, it was found that the 
maintenance activities could not solve or increase the 
vehicle’s performance, which is deteriorating over time. 
Therefore, this study is crucial for the military to revise the 
asset replacement policy to enhance and support efficient 
logistics, which becomes critical during a conflict. 
Nevertheless, to reduce the transportation cost and enhance 
road mobility as well as accessibility, the state government 
should consider new initiatives to improve, construct, and 
upgrade the roads in Sabah, besides reducing the rate of 
serious injuries and fatalities caused by road transport 
accidents, which should be of the highest priority. 

ACKNOWLEDGMENT 

This research is fully supported by Universiti Pertahanan 
Nasional Malaysia (UPNM) short grant, 
UPNM/2019/GPJP/2/SSK/2. The authors fully acknowledged 
UPNM for the approved fund, which makes this important 
research viable and effective. 

 
 

1096



REFERENCES 

[1] X. Espinet, W. Wang, and S. Mehndiratta, “Low-budget techniques 
for road network mapping and road condition assessment that are 
accessible to transport agencies in developing countries,” Transp. Res. 

Rec., vol. 125, pp. 234–247, 2019, doi: 10.3141/2634-01. 
[2] E. González-González and S. Nogués, “Long-term differential effects 

of transport infrastructure investment in rural areas,” Transp. Res. Part 

A Policy Pract., vol. 125, pp. 234–247, 2019, doi: 
10.1016/j.tra.2018.01.026. 

[3] O. Lorz, “Investment in trade facilitating infrastructure: A political-
economy analysis,” Eur. J. Polit. Econ., vol. 65, 2020, doi: 
10.1016/j.ejpoleco.2020.101928. 

[4] J. B. Bump, S. K. Reddiar, and A. Soucat, “When Do Governments 
Support Common Goods for Health? Four Cases on Surveillance, 
Traffic Congestion, Road Safety, and Air Pollution,” Heal. Syst. 

Reform, vol. 5, no. 4, pp. 293–306, 2019, doi: 
10.1080/23288604.2019.1661212. 

[5] H. Ezra, “On the relationship between road safety research and the 
practice of road design and operation,” Accid. Anal. Prev., vol. 128, 
no. December 2018, pp. 114–131, 2019, doi: 
10.1016/j.aap.2019.03.016. 

[6] R. Elvik, “Democracy, governance, and road safety,” Accid. Anal. 

Prev., vol. 154, no. March, p. 106067, 2021, doi: 
10.1016/j.aap.2021.106067. 

[7] W. Kong, D. Pojani, and N. Sipe, “Transport Poverty in Chinese Cities : 
A Systematic Literature Review,” Sustain., vol. 13, no. 4707, pp. 1–
24, 2021. 

[8] B. Martín, E. Ortega, R. Cuevas-Wizner, A. Ledda, and A. De Montis, 
“Assessing road network resilience: An accessibility comparative 
analysis,” Transp. Res. Part D Transp. Environ., vol. 95, no. April, 
2021, doi: 10.1016/j.trd.2021.102851. 

[9] Y. Zhou, Y. Shen, X. Yang, Z. Wang, and L. Xu, “Where to Revitalize, 
and How? A Rural Typology Zoning for China,” Land, vol. 10, no. 12, 
pp. 1–21, 2021, doi: 10.3390/land10121336. 

[10] Hamizan, “Malaysian Roads: General Information,” Jabatan Kerja 

Raya Malaysia, 2019. [Online]. Available: 
http://www.jkr.gov.my/app-jkr/index.php?setlang=en. 

[11] S. N. A. Besar, M. A. Ladin, N. S. H. Harith, N. Bolong, I. Saad, and 
N. Taha, “An overview of the transportation issues in Kota Kinabalu, 
Sabah,” IOP Conf. Ser. Earth Environ. Sci., vol. 476, no. 1, 2020, doi: 
10.1088/1755-1315/476/1/012066. 

[12] R. Rusli, M. M. Haque, M. King, and W. S. Voon, “Single-vehicle 
crashes along rural mountainous highways in Malaysia: An 
application of random parameters negative binomial model,” Accid. 

Anal. Prev., vol. 102, pp. 153–164, 2017, doi: 
10.1016/j.aap.2017.03.002. 

[13] O. Miwil, “Bumpy ride to fix Sabah’s damaged roads due to budget 
constraints,” New Straits Times, Kota Kinabalu, Mar-2019. 

[14] C. Wrigley, G. Mosely, and M. Mosely, Defining Military Design 

Thinking: An Extensive, Critical Literature Review, vol. 7, no. 1. 
Elsevier, 2021. 

[15] M. Pawlisiak, “Logistic Security of Military Units and Institutions 
During the COVID-19 Pandemic,” Eur. Res. Stud. J., vol. XXIII, no. 
Special Issue 3, pp. 71–81, 2020, doi: 10.35808/ersj/1854. 

[16] Y. Anass and E. L. I. Mariyam, “From tradition to modernity : the 
supply chain metamorphosis,” pp. 1–11. 

[17] X. Gao and C. Cui, “A Note on the Warehouse Location Problem with 
Data Contamination,” RAIRO Oper. Res., vol. 55, no. 55, pp. 1113–
1135, 2021. 

[18] X. Li, W. Zhang, X. Zhao, W. Pu, P. Chen, and F. Liu, “Wartime 
industrial logistics information integration: Framework and 
application in optimizing deployment and formation of military 
logistics platforms,” J. Ind. Inf. Integr., vol. 22, no. December 2020, p. 
100201, 2021, doi: 10.1016/j.jii.2021.100201. 

[19] J. C. . Smith, Defence Logistics: Enabling and Sustaining Successful 

Military Operations. London: Kogan Page, 2018. 
[20] R. Acero, M. Torralba, R. Pérez-Moya, and J. A. Pozo, “Value stream 

analysis in military logistics: The improvement in order processing 
procedure,” Appl. Sci., vol. 10, no. 1, 2020, doi: 10.3390/app10010106. 

[21] H. Zijm, M. Klumpp, S. Heragu, and A. Regattieri, Operations, 

Logistics and Supply Chain Management: Definitions and Objectives. 
Springer International Publishing, 2019. 

[22] R. Milewski and T. Smal, “Decision making scenarios in military 
transport processes,” Arch. Transp., vol. 45, no. 1, pp. 65–81, 2018, 
doi: 10.5604/01.3001.0012.0945. 

[23] P. Merriman, K. Peters, P. Adey, T. Cresswell, I. Forsyth, and R. 
Woodward, “Interventions on military mobilities,” Polit. Geogr., vol. 
56, pp. 44–52, 2017, doi: 10.1016/j.polgeo.2016.11.003. 

[24] J. Rada, M. Rybansky, and F. Dohnal, “The Impact of the Accuracy of 
Terrain Surface Data on the Navigation of Off-Road Vehicles,” ISPRS 

Int. J. Geo-Information, vol. 10, no. 3, p. 106, 2021, doi: 
10.3390/ijgi10030106. 

[25] K. Heaton, R. Mumbower, and G. Childs, “Sleep and Safety Decision-
Making Among Truck Drivers,” Work. Heal. Saf., vol. 69, no. 3, pp. 
134–140, 2021, doi: 10.1177/2165079920950255. 

[26] M. B. Rogers et al., “A military logistics network planning system,” 
Mil. Oper. Res., vol. 23, no. 4, pp. 5–24, 2018, doi: 
10.5711/1082598323405. 

[27] T. S. Manoharan, “‘KL should give Sabah more infrastructure funds,’” 
Daily Express, Sandakan, Oct-2019. 

[28] K. Sharir, R. Roslee, L. K. Ern, and N. Simon, “Landslide Factors and 
susceptibility mapping on natural and artificial slopes in Kundasang, 
Sabah,” Sains Malaysiana, vol. 46, no. 9, pp. 1531–1540, 2017, doi: 
10.17576/jsm-2017-4609-23. 

[29] R. Raimi, “Three Navy personnel killed in road crash near Ranau,” 
New Straits Times, Kota Kinabalu, Jun-2020. 

[30] M. Halizahari, “Military Logistics Support in Sabah and Its Impact on 
Readiness and Interoperability of Malaysian Armed Forces,” Solid 

State Technol., vol. 63, no. 3, pp. 8735–8743, 2020. 
[31] K. Čulík, A. Kalašová, and S. Kubíková, “Simulation as an instrument 

for research of driver-vehicle interaction,” in MATEC Web of 

Conferences, 2017, vol. 134, doi: 10.1051/matecconf/201713400008. 
 

 

 

1097




