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Abstract 

 
The use of fossil fuels as a source of energy for vehicles is a serious problem, the high costs incurred for subsidies, 
fuel imports, and the impact on increasing environmental pollution emergencies need to be addressed by the 
government. This issue is an important issue regarding the sustainability of global energy to encourage efforts to 
reduce the use of fossil fuel products. Currently, the Indonesian government has planned an electric vehicle as a 
technology to replace fossil fuel vehicles. To support government programs, planning for charging station installations 
is one of the supporting aspects in terms of infrastructure that must be implemented. This charging station installation 
is the government's support for the people to be more confident in using electric vehicles because the installation costs 
will be higher if it is borne by individuals. As an innovation, charging station technology needs planning regarding 
the location of the installation and also the feasibility of investing in realizing it. Based on previous research, a supply 
chain network design model has been developed by considering the distance between the demand and the supply 
center (charging station). This study aims to propose a framework for developing an optimal location model for 
charging station installations and to produce a techno-economic analysis to measure the investment feasibility of the 
chosen charging station to be installed. The performance framework for developing the model generated from this 
study is expected to provide insight and input to several stakeholders as an option in developing a supply chain model 
for charging station installation locations and techno-economic analysis in planning project business for the general 
public. 
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1. Introduction 
In modern times like today, the need for transportation is one of the important needs as a result of economic, social, 
and so on, which demands a rapid increase in population mobility and other resources. In recent years there have been 
many developments in public transportation used by the community, from motorized pedicabs to private vehicles with 
the concept of sharing. It takes a lot of time and money to create a quality transportation system. Transportation is one 
sector that contributes a lot to the amount of CO2 levels in the air. The number of vehicles currently operating are 
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those that use fossil fuel energy sources. This fuel has several negative impacts that can be felt directly or indirectly, 
including the increase in the state budget allocation for fuel subsidies, energy sustainability, and high levels of carbon 
(CO2) emissions. According to the European Environment Agency (2010), the transportation sector is one of the 
largest contributors to carbon gas emissions in the world. This is because there are still many uses of vehicles using 
fossil fuels. One of the most widely used transportation in Indonesia is a motorcycle. The number of motorbikes in 
Indonesia reached 120 million units in 2018 (Badan Pusat Statistik, 2019). Handling that can be done is a technological 
innovation that can reduce energy use in Indonesia. The most influential technological innovation from the 
transportation sector is the use of fuel with alternative energy sources, this can certainly reduce high levels of CO2 
and the use of fossil energy. One thing that can be used to reduce this is by electrifying motorbikes (Ahmad et al., 
2018). By implementing green logistics through the use of electric vehicles in Indonesia such as hybrid electric 
vehicles, plug-in hybrid electric vehicles, and battery electric vehicles (Samosir, et al. 2018). Electric vehicle 
technology innovation and battery technology innovation can provide environmentally-friendly transportation 
solutions, energy-efficient, and lower operating and maintenance costs (Sutopo, et al. 2013). The government plans to 
switch from fossil-fueled vehicles to electric-fueled vehicles, this shows that the country is preparing to accelerate the 
transition of electric vehicles (Kusumo, 2017). Government through Presidential Regulation No. 55 of 2019 
concerning the Acceleration of the Battery Electric Vehicle Program for Road Transportation also encourages the 
electrification process of these vehicles. Several studies have discussed convertible motorbikes, Habibie and Sutopo 
(2019) explain that conversion electric motorbikes are considered more effective because they can directly reduce 
conventional motorbikes that are converted to convertible electric motorbikes and have a direct impact on carbon 
reduction. In terms of electric motorbike conversion technology, a prototype has been made and technology adoption 
can be carried out (Utami et al., 2020). 
 
The Australian state predicts that the most widely used transportation technology in the future is an electric vehicle or 
zero-emission vehicle (ZEV) (Ameli & Kammen, 2012). The EV is driven by a battery-powered motor, which the 
battery can be charged by connecting the vehicle to the power grid either at home or at a public charging station 
(Ahmadi, et al., 2015). The importance of electric vehicle technology innovation to provide transportation solutions 
that are environmentally friendly, energy-efficient, and cheaper to operate and maintain (Sutopo, et al., 2013). The 
development of electric vehicles in Indonesia is believed to be larger in the future. This development requires support 
in planning and implementation, to obtain optimal results in its operation. Jodinesa, et al (2020) identified the market 
share of convertible electric motorbikes in Surakarta City and concluded that the people of Surakarta City gave a 
positive response to the development of convertible electric motorbikes. From this research, it can be explained that 
the opportunity for electric motorbikes is quite large. Electric vehicle innovation also encourages the birth of new 
entities in the electric vehicle supply chain, including technopreneurs and start-ups from developers, suppliers, 
manufacturers, and distributors of electric vehicle products/services and their derivatives to the market (Yunaristanto, 
et al. 2014).  
 
Utami, et al (2020) have researched consumer perceptions of electric vehicles in Surakarta, the study explains that the 
purchase price, model, vehicle performance, and infrastructure readiness are the biggest obstacles for people to adopt 
electric vehicles. Therefore, a planning model is needed so that this electric motorbike becomes a business plan that 
can be implemented to realize the government's plan to reduce carbon emissions. The required infrastructure planning 
regarding the location for the electric refueling terminal is optimal for coverage of existing demand. This will have a 
major impact on the planning for the construction of electric refueling terminals, distribution lines, community activity 
lines, and also the development of city infrastructure. Istiqomah, et al (2020) have planned a charging station allocation 
by considering the distance of consumers to the charging station to be built. This approach is taken to assist planning 
authorities and make policies in making decisions related to the Electric Vehicle sector. Strategic supply chain network 
design is considered one of the most important stages, which has a significant effect on all future strategies at the 
tactical and operational levels (Farahani, et al. 2013). Supply chain network design (SCND) decisions have a 
significant effect on supply chain (SC) performance because they affect total inventory and transportation costs in the 
long run. In determining the opening of facilities, one of the things that must be considered is the economies of scale 
(Watson, et al. 2013). An efficient distribution allocation location system will be able to minimize transportation costs 
(Pujawan & Mahendrawathi, 2017). 
 
Location planning with a model needs to be done to get the optimal location for the charging station installation. this 
helps the government as a stakeholder to make decisions for technological developments that will be built in their city. 
Besides the feasibility of a charging station to be installed can be analyzed using techno-economic analysis by 
considering the costs and benefits of implementing standards. Besides techno-economic analysis is needed to 
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harmonize investment calculations for the budget estimate prepared for installing a charging station. Thus, the 
charging station allocation model and investment feasibility are expected to provide significant benefits for the city 
government. This study aims to produce a model development framework for determining the location of charging 
station installations and a techno-economic analysis to measure the investment feasibility of a charging station 
installation to be carried out. 
 
2. Literature Review 
With the government's desire to convert vehicles into electric vehicles. Several state companies have made studies 
regarding various charging stations that will be launched later. Private companies will operate and PLN will supply 
electricity through its partnership scheme, partnership operation. Improving the charging infrastructure system is the 
key to the large-scale implementation of electric vehicles (Hatto et al, 2009; Sweda & Klabjan, 2011). Liu & Wang 
(2017) explain a modeling framework for positioning multi-type BEV charging facilities is proposed to minimize 
public social costs and meet the demands of different types of BEV. Tu et al. (2016) modeled the interaction between 
demands for electric taxis, electric taxis, and charging stations. To optimize charging stations, some studies have also 
begun to focus on the location and size of charging stations (Davidov & Pantos, 2017), The layout of charging stations 
for electric vehicles is a problem of location optimization, and many studies have revealed the optimal location of 
charging stations (Lou et al, 2018; Dominguez-Navarro et al, 2019). Ge et al. (2018) proposed a dynamic traffic 
simulation-based optimization planning technology for an EV charging station in an expressway network, aiming at 
the problem that the existing research could not consider the travel demand of vehicle space and time change. 
According to the historical data of EV parking behavior, the specific charging demand corresponding to each charging 
behavior is predicted, and the prediction method is essentially a Monte Carlo simulation method (Zhang et al, 2014). 
Cauwer et al. (2015) developed a model to estimate an electric vehicle's power consumption using the kinematic 
parameters of the electric vehicle (EV) or the trip data as inputs. 
 
The method used for location division is the centrality index. This area will be divided into different levels based on 
the crowd and the availability of public facilities. Newman (2006) explains that the modularity matrix can detect 
communities similar to those played by the graph, it can represent the condition of the area. Fan et al (2019) found 
that most centers and one particular sub-center have a high assessment index, moving towards good environmental 
cohesiveness and accessibility. Yan et al (2018) use a degree of centrality index to reconstruct the initialization region 
sequence. 
 
3. A Framework SCND for Charging Station Installation 
The planning framework for the charging station installation location is quite important to support the acceleration of 
the commercialization of electric vehicles. Apart from that, the multiplication of charging stations needs to be done to 
provide input to the city government, this is done so that the government can provide good services to the community.  
 

 
Figure 1. Problem Conditions in The System 

(Source: https://www.enervalis.com/smart-ev-charging/ , 2021) 

Proceedings of the 11th Annual International Conference on Industrial Engineering and Operations Management 
Singapore, March 7-11, 2021

© IEOM Society International 2066



The planning conditions for charging station development have been described in Figure 1. Figure 1 explains the 
advantages and impacts of using a charging station to meet the growing needs of electric vehicles. The number of 
benefits obtained is expected to be a positive aspect that is provided by the government to the community. Carbon 
emissions generated by community activities can also be reduced quite a lot so that environmental conditions remain 
good, this has a reciprocal impact on the government and also the community itself in terms of the environment that 
can be shared. 
 
3.1 Model Supply Chain for Installing Charging Station 
From the research framework that will be carried out, several stakeholders who will be involved in this planning come 
from various parties. The city government as a stakeholder in planning the readiness of the city to accept technological 
developments that will be developed in its area, charging station manufacturing companies that will later supply certain 
types of charging stations that have been selected to be installed in the region, and power companies that provide the 
availability of power to be distributed to the area. electric vehicle. From the framework in Figure 2, it is explained that 
the construction sites will be planned in public facilities such as malls, markets, hospitals, office areas, educational 
areas, and several other public locations. 

 
Figure 2. Outline of The Charging Station Installation Business Model 

 
With the business model that has been described, Figure 3 describe that the steps taken to identify variables and 
determine the location are carried out to support location selection decisions. Besides the model that will be developed 
later can identify the need for charging stations in an area. The first component of the research phase is identifying the 
regional systems and infrastructure that are the object of the study, then the influencing variables will be identified to 
support the decisions produced by the model. From the modeling, perform a techno-economic analysis of the type of 
charging station that can be implemented. From the results of this analysis, it will produce suggestions that can be 
reviewed by several stakeholders as a reference basis for realizing the government's plan to commercialize electric 
vehicles by procuring supporting infrastructure, namely charging stations. 
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Figure 3. The Design of Research Stages 

 
Within the framework of developing this model, several parameters (Table 1) are obtained which will need to be used 
to obtain a standard model in determining the location of the charging station installation. This parameter can be 
developed with different decision variables. This parameter is a general parameter that can be extended under various 
conditions. 
 

Table 1. Parameters used in the study 
Parameter Information Parameter Information 

𝐴𝐴𝑗𝑗 Cost of building a charging station 
at the node 𝑗𝑗. 

𝑘𝑘𝑗𝑗𝑠𝑠𝑠𝑠 Percentage of filling services 
provided by the supercharger at 

node 𝑗𝑗. 
𝐵𝐵𝑖𝑖𝑗𝑗 The total time spent at node 𝑗𝑗 is 

satisfied by the load requests from 
area 𝑖𝑖. 

𝑘𝑘𝑗𝑗𝑑𝑑𝑠𝑠 Percentage of charging services 
provided by destination-chargers at 

node 𝑗𝑗. 
𝑛𝑛 The number of areas with demands 

on fees. 
𝑇𝑇𝑠𝑠𝑠𝑠 The time it takes for the 

supercharger to charge the EV. 
𝑚𝑚 Number of candidate filling 

stations 
𝑇𝑇𝑑𝑑𝑠𝑠 The time it takes for the 

destination charger to charge the 
EV. 

𝑐𝑐𝑠𝑠𝑠𝑠 The cost of building a 
supercharger. 

𝑃𝑃𝑠𝑠𝑠𝑠  The number of EVs the 
supercharger can charge in one 

day. 
𝑐𝑐𝑑𝑑𝑠𝑠 The cost of building a destination 

charger. 
𝑃𝑃𝑑𝑑𝑠𝑠  The number of EVs the destination 

charger can charge in one day. 
𝑛𝑛𝑖𝑖𝑒𝑒𝑒𝑒  Total number of EVs that have 

charging requirements in the area i. 
𝑛𝑛𝑝𝑝𝑖𝑖  Residents 𝑖𝑖. 

𝑑𝑑𝑖𝑖𝑗𝑗 Distance between area 𝑖𝑖 and station 
. 

𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 Daily average EV distance. 

�̅�𝑣 Average EV driving speed in the 
city. 

𝑑𝑑𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓  The distance that a fully loaded 
electric vehicle can cover. 

𝜌𝜌 Current vehicle to population ratio. 𝛽𝛽 The proportion of charging needs 
met by home chargers. 

𝑧𝑧j Decision variable, if build a 
charging station at node 𝑗𝑗 

𝑛𝑛𝑗𝑗𝑠𝑠𝑠𝑠 Number of superchargers built at 
node 𝑗𝑗 

𝑄𝑄ij Decision variable, if charging 
needs in 𝑖𝑖 is satisfied at node 𝑗𝑗 

𝑛𝑛𝑗𝑗𝑑𝑑𝑠𝑠 Number of destination-chargers 
built at node 𝑗𝑗 

Fij The cost of carbon tax   
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min𝐶𝐶 = ∑ ∑  𝑛𝑛𝑖𝑖𝑒𝑒𝑒𝑒 𝐹𝐹𝑖𝑖𝑗𝑗  𝑖𝑖∈𝐼𝐼𝑗𝑗∈𝐽𝐽 + ∑  𝑧𝑧𝑗𝑗   𝐴𝐴𝑗𝑗   +𝑚𝑚

𝑗𝑗=0  λ ∑ ∑  𝑄𝑄𝑖𝑖𝑗𝑗  𝐵𝐵𝑖𝑖𝑗𝑗  
𝑚𝑚
𝑗𝑗=0

𝑛𝑛
𝑖𝑖=0     (1) 

 
𝑧𝑧𝑗𝑗 ∈ {0, 1}         (2) 
𝑄𝑄𝑖𝑖𝑗𝑗 ∈ {0, 1}          (3) 
𝑧𝑧𝑗𝑗 ≥ 𝑄𝑄𝑖𝑖𝑗𝑗           (4) 
𝑛𝑛𝑗𝑗𝑠𝑠𝑠𝑠, 𝑛𝑛𝑗𝑗𝑑𝑑𝑠𝑠∈ 𝑅𝑅         (5) 
𝑧𝑧𝑗𝑗�𝑃𝑃𝑠𝑠𝑠𝑠𝑛𝑛𝑗𝑗𝑠𝑠𝑠𝑠 + 𝑃𝑃𝑑𝑑𝑠𝑠𝑛𝑛𝑗𝑗𝑑𝑑𝑠𝑠� ≥  ∑  𝑄𝑄𝑖𝑖𝑗𝑗  𝑛𝑛𝑖𝑖𝑒𝑒𝑒𝑒𝑛𝑛

𝑖𝑖=0       (6) 
∑  𝑄𝑄𝑖𝑖𝑗𝑗  = 1𝑚𝑚
𝑗𝑗=0          (7) 

Note  
 
 𝐴𝐴𝑗𝑗   =  𝑐𝑐𝑠𝑠𝑠𝑠𝑛𝑛𝑗𝑗𝑠𝑠𝑠𝑠 +  𝑐𝑐𝑑𝑑𝑠𝑠𝑛𝑛𝑗𝑗𝑑𝑑𝑠𝑠        (8) 

 𝐵𝐵𝑖𝑖𝑗𝑗  =  𝑛𝑛𝑖𝑖𝑒𝑒𝑒𝑒(
 𝑑𝑑𝑖𝑖𝑖𝑖  

𝑒𝑒�
+ 𝑘𝑘𝑗𝑗𝑠𝑠𝑠𝑠𝑇𝑇𝑠𝑠𝑠𝑠 +  𝑘𝑘𝑗𝑗𝑑𝑑𝑠𝑠𝑇𝑇𝑑𝑑𝑠𝑠)      (9)  

 
3.2 Economic Benefits Assessment Parameters 
The second instrument is various library sources as well as discussions with experts regarding charging stations to 
determine the costs that will be used and also the advantages of installing charging stations in an area. These costs 
will be analyzed using the net present value and B / C Ratio methods to determine the investment feasibility of the 
charging station installation. Figure 4 explain some aspects about the cost and benefit from this project. 

 
Figure 4. Cost and Benefits costs of Procuring a Charging Station 

 
Net present value contributes to the time value of money which makes it a better approach than investment valuation 
techniques that do not discount future cash flows such as a period of returns and accounting returns. This model uses 
the NPV because this method will assess the NPV of the project to be executed. The results of this NPV will show 
whether or not the investment can be carried out, related to the company's future profits and losses. This method can 
assist the government in planning projects with a fairly long period, the usefulness of the charging station installation 
will also be more positive over time. Besides the B / C Ratio method is also used in determining the investment 
feasibility of charging station inflation. The benefit-Cost Ratio is a method of investment feasibility. The calculation 
of this investment feasibility method emphasizes the benefits and sacrifices of an investment. 
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4. Conclusion 
A research framework has been designed to develop a model for determining the optimal location and economic 
viability of a charging station installation. The model developed aims to determine the optimal location for the 
installation of a charging station, this location will cover several things, including the range of demand served and 
optimal power consumption. Apart from this model, this framework also uses techno-economic analysis to determine 
the type of charging station to be installed on the system. This model integrates a mathematical model approach and 
also the calculation of investment feasibility. This model can be used as a reference and basis for stakeholders who 
will conduct similar research. From the calculation of the centrality index, the determination of the area with 
community activities can be detected. In addition, this study can provide an overview of the framework of the 
development of a model to determine the location and techno-economic calculations of the public facilities to be built. 
Based on the results of the techno-economic analysis, this study can provide recommendations to the city government 
regarding aspects that will be affected by the construction of these public facilities. Further research can be carried 
out to test the model by providing the results of its analysis data processing. 
 
References  
Adejuwon, O. O., Ilori, M. O., & Taiwo, K. A., Technology adoption and the challenges of inclusive participation in 

economic activities: Evidence from small scale oil palm fruit processors in southwestern Nigeria. Technology in 
Society, 47, 111-120, 2016 

Ahmad A, Alam MS, Khan Z & Khateeb S., A Review of The Electric Vehicle Charging Techniques, Standards, 
Progressions, and Evolution of EV Technologies in Germany. Smart Science, Vol. 6, p. 36-53, 2018 

Badan Pusat Statistuk. Perkembangan Jumlah Kendaraan Bermotor Menurut Jenis 1949-2018, 2019. Acces from 
bps.go.id 

Hatton, C. E., Beella, S. K., Brezet, J. C., and Wijnia, Y. C. Charging stations for urban settings the design of a product 
platform for electric vehicle infrastructure in Dutch cities, World Electr. Vehicle J., vol. 3, no. 1, pp. 134–146, 
2009. 

Cauwer, C.D., Mierlo, J.V., Coosemans, T. Energy Consumption Prediction for Electric Vehicles Based on Real-
World Data. Energies 2015, 8, 8573–8593. 

European Environment Agency. The Contribution of Transport to Air Quality –TERM 2012: Transport Indicators 
Tracking Progress. 2010 

Enervalis.com. 2018.Smart EV Charging. Accessed January 15, 2021. https://www.enervalis.com/smart-ev-charging/ 
Fan, P., Lee, Y.-C., Ouyang, Z., & Huang, S.-L., Compact and green urban development – towards a framework to 

assess urban development for a high-density metropolis. Environmental Research Letters. doi:10.1088/1748-
9326/ab4635, 2019 

Farahani RZ, Rezapour S, Drezner T & Fallah S., Supply chain network design classifications, paradigms, and 
analyses. Computer Science, 2013 

Liu, H. and Wang, D. Z. W., Locating multiple types of charging facilities for battery electric vehicles, Transp. Res. 
B, Methodol., vol. 103, pp. 30–55, Sep. 2017. 

Zhang, H., Tang, W., Hu, Z., Song, Y., Xu, Z., and Wang, L., A method for forecasting the spatial and temporal 
distribution of PEV charging load, in Proc. IEEE PES Gen. Meeting Conf. Exposit., Jul. 2014, pp. 1–5 

Habibie, A. and Sutopo W., A Literature Review: Commercialization Study of Electric Motorcycle Conversion in 
Indonesia. Proceedings of The 2nd International Conference On Materials Technology And Energy (ICMTE 
2019), 2019 

Istiqomah, S., Sutopo, W., Optimization of Network Design for Charging Station Placement : A Case Study. 
Proceedings of the 5th NA International Conference on Industrial Engineering and Operations Management 
Detroit, Michigan, USA, August 10 - 14, 2020 

Domínguez-Navarro, J. A., Dufo-López, R., Yusta-Loyo, J. M., Artal-Sevil, J. S., and Bernal-Agustín, J. L., Design 
of an electric vehicle fast-charging station with integration of renewable energy and storage systems,  Int. J. 
Electr. Power Energy Syst., vol. 105, pp. 46–58, Feb. 2019. 

Jodinesa, M. N. A., Sutopo, W., dan Zakaria, R. (2020). Markov Chain Analysis to Indentify the Market Share 
Prediction of New Technology: A Case Study of Electric Conversion Motorcycle in Surakarta, Indonesia. AIP 
Conference Proceedings, Vol. 2217, No. 1, p. 030062). AIP Publishing LLC. 

Luo, L., Gu, W., Zhou, S., Huang, H., Gao, S., Han, J., Wu, Z., and Dou, X., Optimal planning of electric vehicle 
charging stations comprising multitypes of charging facilities, Appl. Energy, vol. 226, pp. 1087–1099, Sep. 2018.  

Newman, M. E. J. Finding community structure in networks using the eigenvectors of matrices. Physical Review E, 
74(3). 2006 doi:10.1103/physreve.74.036104  

Proceedings of the 11th Annual International Conference on Industrial Engineering and Operations Management 
Singapore, March 7-11, 2021

© IEOM Society International 2070

https://www.enervalis.com/smart-ev-charging/


Pujawan, N., & Mahendrawathi., Supply Chain Management. Surabaya, Institute Teknologi Sepuluh Nopember. pp. 
1-10, 2017 

S. Davidov and M. Pantoš, ‘‘Planning of electric vehicle infrastructure based on charging reliability and quality of 
service,’’ Energy, vol. 118, pp. 1156–1167, Jan. 2017. 

S. Ge, L. Zhu, L. Hong, L. Teng, and L. Chang, ‘‘Optimal deployment of electric vehicle charging stations on the 
highway based on dynamic traffic simulation,’’ Trans. China Electrotech. Soc., vol. 33, no. 3, pp. 91–101, 2018. 

Samosir, G., Devara, Y., Florentina, B., & Siregar, R. Electric vehicles in Indonesia: the road towards sustainable 
transportation. Solidiance: Market Report, 2018 Access from www.solidiance.com 

Sutopo, W., Astuti, R.W., Purwanto, A., dan Nizam, M.,  Commercialization model of new technology lithium ion 
battery: A case study for smart electrical vehicle. Proceedings of the 2013 Joint International Conference on 
Rural Information and Communication Technology and Electric-Vehicle Technology, rICT and ICEV-T 2013, 
6741511, 2013 

Sutopo, W., Astuti, R.W., Purwanto, A., dan Nizam, M., Commercialization model of new technology lithium ion 
battery: A case study for smart electrical vehicle. Proceedings of the 2013 Joint International Conference on 
Rural Information and Communication Technology and Electric-Vehicle Technology, rICT and ICEV-T 2013, 
6741511, 2013 

Sweda, T., and Klabjan, D., An agent-based decision support system for electric vehicle charging infrastructure 
deployment,’’ in Proc. IEEE Vehicle Power Propuls. Conf., Sep. 2011, pp. 1–5.  

Utami, M. W. D., Yuniaristanto, Sutopo, W. Adoption Intention Model of Electric Vehicle in Indonesia. Jurnal 
Optimasi Sistem Industri-vol 19 No.1 (2020) 70-81, 2020 

W. Tu, Q. Li, Z. Fang, S.-L. Shaw, B. Zhou, and X. Chang, ‘‘Optimizing the locations of electric taxi charging stations: 
A spatial–temporal demand coverage approach,’’ Transp. Res. C, Emerg. Technol., vol. 65, pp. 172–189, Apr. 
2016. 

Watson M, Lewis S, Cacioppi P & Jayaraman J. Supply Chain Network Design Applying Optimization and Analytics 
to the Global Supply Chain. Pearson, 2013 

Yan, J., Xu, Y., & Zhang, J., Overlapping community detection based on contribution value improved SLPA. 
Proceedings of the 6th International Conference on Information Technology: IoT and Smart City  - ICIT 2018, 
2018  doi:10.1145/3301551.3301611  

Yuniaristanto, Wicaksana, D.E.P., Sutopo, W., dan Nizam, M., Proposed business process technology 
commercialization: A case study of electric car technology incubation. Proceedings of 2014 International 
Conference on Electrical Engineering and Computer Science, ICEECS, 7045257, pp. 254-259, 2014 

 
 
Biographies  
 
Silvi Istiqomah is Student at Master Program of Industrial Engineering of Universitas Sebelas Maret, Surakarta, 
Indonesia. She is also an assistant of System Logistic and Business Laboratory at Universitas Sebelas Maret. She 
received her Bachelor degree from Universitas Sebelas Maret in 2018. Her research interests are in supply chain, 
logistics, business, techno economy, and sustainability. She has published some papers in her research area. 
 
Wahyudi Sutopo is Professor in Industrial Engineering and Coordinator of Industrial Engineering and 
Technoeconomy (RITE) Research Group, Dept. of Industrial Engineering, Faculty of Engineering, Universitas 
Sebelas Maret, Indonesia. He earned his Ph.D. in Industrial Engineering & Management from Institut Teknologi 
Bandung in 2011. He has published journal and conference papers and his research interests include logistics & supply 
chain management, engineering economy & cost analysis, and technology commercialization. He has received more 
than 30 research grants. Dr. Wahyudi Sutopo has done research projects with Indonesia Endowment Fund for 
Education (LPDP), Sustainable Higher Education Research Alliances (SHERA), MIT-Indonesia Research Alliance 
(MIRA), PT Pertamina, Tbk, PT Toyota Motor Manufacturing Indonesia, and various other companies. He is a 
member of IIE and IEOM. 
 
Muhammad Hisjam is a teaching staff in Department of Industrial Engineering, Faculty of Engineering, Universitas 
Sebelas Maret, since 1998. He received his Bachelor degree from Universitas Gadjah Mada in 1986, and a Master 
degree from Institut Teknologi Bandung in 2002. He received his Ph.D. in Environmental Science from Universitas 
Gadjah Mada in 2016, with his dissertation title is “Sustainable Supply Chain Model in Export Oriented Furniture 
Industry in Indonesia (Case in Perum Perhutani)”. His research interests are in supply chain, logistics, business and 

Proceedings of the 11th Annual International Conference on Industrial Engineering and Operations Management 
Singapore, March 7-11, 2021

© IEOM Society International 2071

http://www.solidiance.com/


sustainable development. He has published some papers in his research area. He and his colleagues have initiated and 
maintain some collaborations between his institution with some abroad universities, such as Ehime University, Japan 
and Universiti Teknologi Malaysia.  
 
Yuniaristanto is a lecturer of Department of Industrial Engineering, Universitas Sebelas Maret (UNS). He obtained 
his Master of Engineering from Institut Teknologi Bandung and Bachelor of Engineering in Industrial Engineering 
from Institut Teknologi Sepuluh November. He is part of the Industrial Engineering and Techno-Economy (RITE) 
Research Group. His research interests are Logistics & Supply Chain Management, and Production/Operations 
Management. 

Proceedings of the 11th Annual International Conference on Industrial Engineering and Operations Management 
Singapore, March 7-11, 2021

© IEOM Society International 2072


	1. Introduction
	2. Literature Review
	3. A Framework SCND for Charging Station Installation
	3.1 Model Supply Chain for Installing Charging Station
	3.2 Economic Benefits Assessment Parameters

	4. Conclusion
	References
	Biographies



