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Abstract: This paper presents a new approach to the Value Stream Mapping (VSM), a proven tool of Lean Manufacturing (LM) in a service company in the oil and gas sector. VMS is used to map the activities that occur, ideal activities so that it can analyze unnecessary / waste activities, which then generate new activity proposals / future state, the company can respond to more project opportunities ordered by users as expected. Author illustrates this approach using VSM for PO processing time improvement successfully.	Comment by power rangers: The abstract must contain objectives, methods, main results, and implications
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Small and Medium Enterprises (SME) are continuously aiming to compete when it comes to the pricing of the products and reducing lead time. Time is money and using fewer resources could be a good strategy for an enterprise [1]. As described by Roberto Arbulu [2] shorter lead times are the main requirement of a customer in the manufacturing industry. Hence, a methodology to reduce the lead time and eliminate waste which would result in reduced production cost and faster Return On Investment (ROI) would be beneficial [3, 4].Lean philosophy which is derived from the Toyota Production System (TPS) is the key to increasing productivity by eliminating seven wastes from production [5, 6]. Material and Information Flow Mapping referred to as “Value Stream Mapping” (VSM) is a  method used by Toyota Production System (TPS) to represent the current product flow and the future product flow (ideal). VSM helps in identifying waste by depicting value-added time, non-value added time, the flow of the material, information and of the people [7]. In the new normal era due to the Covid19 pandemic, currently there are many service companies that have been severely affected financially, especially service companies that engaged in the oil and gas sector by cutting operational budgets, reducing the number of workers, selling company assets, or  closing the company’s operations. To avoid those decission, service companies are required to optimize every possible lines they can, such as; operational cost efficiency, asset optimization, regulation and improve the worker effectiveness and productivity. So that the core business of the company survived and increased. It can be said that surviving is the new normal for most service companies / contractors during a pandemic because oil and gas companies are also affected and doing the same thing. In the company where this study was conducted, VMS helped analyze and mark non value add activities as waste. significant effect on the duration of PO processing time are expected, so that the company could respond to more user-ordered project opportunities. 


2   Literature

This author has carried out various operations and studied the appropriate organization to find out the root causes of various wastes in administrative activities in the company. By finding different types of waste in routine activities, they discovered how far the company was from the lean manufacturing concept. To eliminate various wastes from the company an action plan is drawn up and minimizes the root causes. They found that organizations faced problems such as high administrative processing times for PO issuance. By using the VSM tool they found an increase in lead time reduction from 54 days to 36 days using the pull system. They get better inventory reduction results from 33 days to 22 days with proper system communication flow [1]. This author used the VSM lean tool at the company PT Gearindo Prakarsa, Balikpapan. They have collaborated cycle times with processing times with the help of a one minute exchange of dies (SMED) used in the PO issuance process.. The advice given to the company is to implement this system for all activities and continue to monitor compliance with its use. They apply IT-capable purchasing system in the case of manual purchasing system for better material flow in a certain time

3. Company profile
The case study was carried on a manufacturing firm named PT Gearindo Prakarsa. Located at Balikpapan. The firm is a network of sales, maintenance, repair and supply services. The VSM was carried on the Processing time of Purchasing Order to meet the customer demand. The project was carried out to see the result after implementing the VSM. Company was established in 1993. The company employs more than 100 personnel throughout Indonesia. Its Fabrication area of more than 3800 square meters is located in Desa Tamansari Kecamatan Setu – Cibitung.

4. Value stream mapping (VSM)
Value Stream Mapping (VSM) is one of several tools in Lean manufacturing, like other tools in Lean Manufacturing works on identifying and eliminating wastages from each step in the manufacturing cycle of a product. The wastages in manufacturing cycle of a product may be energy, time, motion and resources. Many manufacturing organizations are effectively using lean tools and techniques to identify and eliminate wastages through continuous improvement. VSM also identify all types of wastes in the value stream and take steps to eliminate these. Many researchers have developed number of tools to optimize individual operations within a supply chain. But these tools are not able to check how the material and information flow through the entire production cycle. Thus VSM deals with broader view instead of individual process [1]. Gopi, Suresh, & John Sathya;2020 describe VSM as a communication tool, a business tool, and a tool to manage the change process [2]

4.1. The value stream map description
Henry Ford said ‘‘Before everything else, getting ready is the secret of success”. The quote by the ford tells us to be ready for the upcoming situation. VSM tells to be prepared that is gather as must as information about the current state of the company that will help us to find problems and provide the relevant solution for
them. The value stream map can be plotted with following set of rules.
 The map should include all the value added as well as non-value activity of the product to be manufactured.
 Pencil and paper are used to draw a current state map usually. Next step is to analyze the map by finding problem and providing solution to them and to prepare action plan for implementing them with certain deadlines, responsibilities and targets.
 Value Stream Maps are drawn as pictures of the process and used to document both Current State Map (reality) and the Future State Map (the goal).
 Current state map is current situation of the company from which all improvements are measured.
 Future State Map is the vision of how the project team sees the value stream in future after improvements have been made.

5. Problem definition
PT Gearindo Prakarsa. in the business of construction, electrical, mechanical, Performing and providing work-related equipment in accordance with the agreed work contract, currently has the average processing capability per PO unit on 30 working days. Increasing the processing time line is an urgent matter to increase the company's responsiveness to customers in the future. The challenge is to meet customer demands with a fast response without reducing quality. Some of the problems observed in the early stages of observing the PO issuance process line must be resolved to meet customer demands. Problems such as rework, manual distribution of documents, Long journey offline approval of authorities, are bureaucratic problems of a long workflow. Value flow mapping is needed to reduce the waiting time for processing PO documents and increase company productivity.
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	Processing time
	Count
	Percent
	CumCnt
	CumPct
	C2
	Count
	Percent
	CumCnt
	CumPct

	Melakukan Sourching Material & Jasa (Jakarta & Balikpapan 3 Vendor)
	1
	6,67
	1
	6,67
	0,25
	2
	13,33
	2
	13,33

	Membuat OE
	1
	6,67
	2
	13,33
	0,5
	5
	33,33
	7
	46,67

	Membuat Surat perintah tindaklanjut
	1
	6,67
	3
	20
	1
	4
	26,67
	11
	73,33

	Membuat Surat perintah tindaklanjut pengadaan
	1
	6,67
	4
	26,67
	2
	1
	6,67
	12
	80

	Menerima Orderan (Komunikasi – Email)
	1
	6,67
	5
	33,33
	3
	1
	6,67
	13
	86,67

	Mengirim / Forward ke Jakarta (Komunikasi – Email)
	1
	6,67
	6
	40
	4
	1
	6,67
	14
	93,33

	Mengirimkan OE Balikpapan ke Jakarta
	1
	6,67
	7
	46,67
	21
	1
	6,67
	15
	100

	Mengirimkan OE Final ke User
	1
	6,67
	8
	53,33
	N=
	15
	 
	 
	 

	Mengkonfirmasi penawaran Supplier
	1
	6,67
	9
	60
	 
	 
	 
	 
	 

	Menunggu Balasan dari Jakarta
	1
	6,67
	10
	66,67
	 
	 
	 
	 
	 

	Menunggu Balasan OE final hasil komparasi semua sumber sourcing
	1
	6,67
	11
	73,33
	 
	 
	 
	 
	 

	Menunggu Jawaban Supplier
	2
	13,33
	13
	86,67
	 
	 
	 
	 
	 

	Menunggu Jawaban User ( Harga & Delivery )
	1
	6,67
	14
	93,33
	 
	 
	 
	 
	 

	PO Proses
	1
	6,67
	15
	100
	 
	 
	 
	 
	 

	N=
	15
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Figure 1. Pareto Chart 

5.1. Project objectives
 To learn about administrative practices in terms of the PO issuance process at PT Gearindo Prakarsa.
 To determine critical activity based on waiting time, distribution / delivery and flow path during processing.
 To identify essential relevant lean tools those are used.
 To develop a future state map of critical part using value stream mapping lean technique.
 To implement and compare the current state map with the future state map




6. Selection of critical part

In this Balikpapan branch, the PO issuance process consists of 26 stages and 6 approvals. All activities are studied regarding Waiting Time, Inventory and Daily Requests. Discussions with supervisors and operators, and with feasibility studies, found that higher lead times and excess inventory in the OD process led to lower attainment. Depending upon the above requirements Approval Process was selected as critical part for VSM.

7. Current state map
The current state map shows the current situation of the company. The following principle guides to plot the Current State Map: Observe the total processing time of Purchase Order (PO). Collecting specific data such as administration review, verificstion until the approval performed, administrator, management, flow of work and necessary information
 Specific graphical symbols are used to represent the results.

7.1. Value stream map drawing steps
·  Draw customer, process control and supplier icons.
· Calculate monthly production demand. Show the communication symbols.
·  Add process boxes in sequence from left to right.
·  Add data boxes below.
·  Add communication arrows
·  Calculate process attributes and add to the data boxes.
·  Add operator symbols and numbers.
·  Add inventory levels in days of demand at bottom.
·  Add working hours.
·  Add Cycle time and lead times.
·  Calculate total cycle time and lead time.

According to the rules of current state map all the current situation of the organizations were studied. Cycle time, available time, number of worker, uptime and changeover time of each and every station were studied and all data was collected. The total value added time required from current state map was 115 mins, total nonvalue added time was 31 days and processing lead time was 31,2 Days. As per forecasted demand from the customer to the organization it was required to decrease the per day processing time from 30 per day to 14 per day. To meet this requirement by reduce the bottleneck from the process, increase the value addition of work material and reduce non value added activities. The detailed current state map is given in Figure 2 and 3.


8. Future state map
The future state map is the map which shows the future of the organization after implementing lean tools. It consist important tools which helps us for the continuous improvement of the organization. Lean practitioners can be dependable on this map as action plans are made by mapping the team. Future state map easily helps the user to find out where the changes are to be made and how to tackle them with the help of symbol that is kaizen brust. Future state map helps organization to forecast the demand and make changes accordingly [2]. The detailed current state map
is given in Figure 3.


9. Conclusion	Comment by power rangers: The conclusion is just one paragraph
Contains a synthesis of the research content
In conclusion, there is no need for pictures and tables and references
VSM is a great tool to be used to find out whole value stream that is from customer order and then through purchasing, manu- facturing and shipping the finished goods to the customer. VSM helps to focus on eliminating the waste for the process and to add value to the product for which the customer pays. To achieve the goal it links peoples, tools and process. In this project we have found out lots of improvement areas with the help of current state map. By implementing the lean tools at particular stations were problems were found and reducing the cycle time, lead time and
excess rework because of more inventories. All these changes are shown on future state map with the help of kaizen burst (Figure 3.).. Implementation of lean tools contributes the overall reduction of 55 minutes to value added activities and 17 days to non-value added activities, together contribute reduction of 17,15 days in Production lead time. Results of comparison between current state map and future state map are shown as follows:

Table 2. Improvement
	Metric
	Current State
	Projected Future State
	% Improvement

	Lead time
	31,2 days
	14,05 days
	48%

	Process Time
	115 mins
	60 mins
	52%

	%Activity
	0,79%
	0,89%
	13%

	Rolled First Pass Yield
	3,20%
	7,10%
	222%





[image: ]Figure 2. Current State Map
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Figure 3. Future State Map
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