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Abstract: The paper describes the application of VSM in cardiac device manufacturing to tackle challenges 

such as “output fatigue,” where quantitative indicator measurements stay at the center and bask in the limelight 

at the cost of business values and customer satisfaction. In this paper, using a case example from the cardiac 

device manufacturer, we will showcase how VSM can emulate the agile practices for increasing customer focus, 

time-tovalue optimization, and reducing waste. This study aims to prove that the integration of VSM and Agile 

methodologies empowers the organization with process optimization for better efficiency and measurable 

impact. As a result, significant improvements in operational efficiency reduced lead time, and production 

alignment to the business goals was achieved. 
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Introduction 

Cardiac device manufacturing has grown leaps and bounds in the past two decades, with agile applications being 

a tough task to accomplish for most organizations. The problem that is still faced by most organizations, even 

after the implementation of agile frameworks, is “output fatigue,” where importance is given only to quantitative 

metrics such as units produced, or features turned out rather than actual business value or satisfaction. The 

present paper considers the challenges of the device manufacturing sector, along with possible solutions using 

Value Stream Mapping. We analyze how VSM supplies a strategic dimension toward the visualization and 

optimization of value flows across a production process: from raw material procurements to delivery of finished 

products. Unlike traditional agile practices focused on task speed and efficiency, VSM aims at the real value 

delivered to customers and businesses. 

 

Background 

Value Stream Mapping is a technique that aids the company in optimizing its processes toward value delivered 

to clients. Even though agile methodologies have seen wide deployment in medical device manufacturing, many 

firms seem to be suffering from “output fatigue,” relentlessly driving quantitative metrics at the expense of 

business value and genuine customer satisfaction. Recent studies indicate that although 80% of companies 

involved in medical device development adopted agile practices, only 30% showed significant productivity 

increases [1]. Therefore, VSM offers the potential to handle the manufacturing process from an overview 

perspective—firmly identifying waste, bottlenecks, or activities that do not add value. Organizations that 

applied VSM techniques as part of their agile practices reported substantial improvements. This, and the fact 

that it reduced the lead time for the cardiac ablation system from 45 days to 28 days, showed a rapid 

acceleration in production processes. Moreover, inventory turns doubled, freeing up capital and floor space and 

greatly improving the company’s responsiveness to market needs. Attainment of such radical changes in 
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performance usually requires a huge cultural change that top leadership sponsorship should steer and champion 

to ensure implementation success. 

 

General Challenges in Manufacturing Industry 

The manufacturing industry faces many challenges today in this fast-moving business world. These challenges 

include mounting global competition, cost and quality pressures, the need for continued innovation to maintain 

an edge over the market, supply chain disruptions and volatility, a lack of skilled labor as workers retire and a 

lower number of young people entering the profession, the adaptation to Industry 4.0 technologies like IoT, AI, 

and robotics, compliance with strict environmental regulations and sustainability goals, rising costs of energy 

and raw materials, and competition with international trade policy changes and tariffs. Moreover, manufacturers 

are to face rapidly changing consumer demand, falling lifecycle of products, and a rising demand for 

customization and flexibility in the production processes. Identification and taming of these challenges requires 

strategic planning, investment in new technologies, workforce development, and agile operational practices. 

The primary challenges that have emerged in pursuit of manufacturing excellence are output fatigue, 

misalignment of business objectives, and inefficient processes. Besides lowering productivity and reducing 

profitability, such problems hamper the ability of a company to respond to changing market demands. 

Addressing these three core challenges therefore becomes very important as manufacturers strive to optimize 

their operations. 

A. Output Fatigue 

Output fatigue is among the major challenges in manufacturing where production teams usually focus efforts to 

meet quantitative metrics at the expense of contributing towards improved product outcomes and business 

objectives. This misalignment leads into a cycle of increased effort with an absence of corresponding value 

creation. This they may do by focusing on numerical targets at the expense of quality, innovation, and strategic 

alignment, leading to diminished product effectiveness and market competitiveness. This may further result in 

misallocation of resources, employee burnout, and the loss of connection between production activities and 

overall business goals. Output fatigue can be overcome by redefining performance metrics that bring about a 

balance between quantitative and qualitative factors and create a culture that thrives on innovation and 

improvement. To ensure production efforts always translate into meaningful business outcomes and contribute 

to long-term success, focus needs to be shifted from mere output to value creation by manufacturers. 

 
Figure 1: This line graph visually represents the concept of Output fatigue. We used sample data to illustrate 

this scenario. 

B. Misalignment to Business Objectives 

One of the most important challenges of modern manufacturing organizations is misalignment between 

operational activity and overarching business goals. Often, a manufacturing team works in organizational silos, 

totally shut off from other areas and removed from the corporate strategic vision. It is exactly this kind of 

compartmentalization that can result in working narrowly on immediate production targets, probably to the 

detriment of longer-term business goals. This means manufacturing personnel may not know how their work 

directly impacts very important metrics at the business level—for instance, market penetration, customer 

satisfaction, or even overall profitability. Ways misalignment may take shape include developing products that 

the evolving market does not need, poor allocation of resources, or even failing to innovate and improve 
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processes continuously. Besides, the absence of interconnectivity between manufacturing operations and 

company strategy cripples a company’s potential to respond on time to changes in the market or to pursue 

emerging opportunities. The solution to this challenge will be in creating a culture of cross-functional 

collaboration, establishing strong communication channels that would allow the establishment of metrics to 

performance in terms of contribution toward company strategic goals and long-term success [2]. 

C. Inefficient Processes 

One major problem facing most production companies is the continued use of inefficient processes, very often 

caused by a failure to understand the whole value stream. This limited understanding ends up perpetuating many 

inefficiencies along the production cycle. Typical examples include time and resource-wasting duplicate quality 

checks, bottlenecks across the production line impeding workflow, and activities with no added value for the 

effectiveness or safety of the final product. This cumulatively acts to influence increased operational costs and 

threatens the quality and time-to-market metrics of products. Furthermore, lacking this big picture of value 

stream, optimization and innovation opportunities may be camouflaged, which can result in suboptimal resource 

allocation. It overemphasizes some areas at the cost of others that may actually turn out to be more fertile areas 

for improving gains. In order to meet this challenge, one has to implement robust techniques of value stream 

mapping, build a culture of continuous improvement, and use data analytics in identifying and eradicating 

inefficiencies. By having a thorough view of the whole production process, manufacturers will slim down 

operations, reduce waste, and significantly improve overall productivity and competitiveness in the market [3]. 

 

 
Figure 2: A line graph showing the correlation between task completion and business impact over several 

sprints. 

 

Strategic Value Stream Mapping: A Solution 

Value Stream Mapping offers an extremely strong framework to handle the problems being faced in 

manufacturing through an integrated view of the whole production process. Using this philosophy, teams could 

identify waste or nonvalueadded activities, work smoothing, and make sure that every activity works to deliver 

value. This, in turn, enables complete process visibility, creating a defined visual representation right from 

procurement of raw materials to the delivery of finished products. This offers a way for teams to discover 

sources of inefficiency, bottlenecks, and activities that do not create value. Mapping every step, VSM discovers 

areas of waste: excessive inventory, overproduction, waiting time, defects, unnecessary transportation, and 

overprocessing. Streamlining the process concentrates on cycle time reduction while improving quality by 

integral checks; enhancing flexibility with the use of pull systems and load leveling to prevent bottlenecks at 

work. Continual improvement within VSM is ensured by periodic reviews, employee involvement, and targeted 

improvement events, Kaizen [4]. Besides, with VSM, a production process is aligned to the business goals; 

every activity works to ensure that maximum value is created for the customers, while at the same time working 

toward broader business objectives like market growth or customer satisfaction. This line of strategic alignment 

increases overall efficiency while reducing costs and improving responsiveness to market demand. 
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Figure 3: Value Stream Mapping Example [5]. 

 

Methodologies For Implementing Value Stream Mapping 

One of the very strong techniques of Lean manufacturing is Value Stream Mapping, which can be applied 

across industries. Its structured approach of implementation can, therefore, easily be adopted for different 

contexts of manufacturing. This section thus outlines general methodologies for implementing VSM  

A. Identify the Target Product Family and Define Scope 

VSM initiates with the choice of a target product family before defining the scope under consideration. This is 

followed by selecting a specific product or product representative in a large part of the company’s output or 

groups presenting specific challenges. The scope shall, either way, encapsulate the entire value stream from 

supplier to customer, or narrow down to focus on any internal specific process [6]. 

B. Form a Cross-Functional Team 

After the definition of scope, the next step is the formation of a cross-functional team. It should contain 

representatives from user departments such as engineering, production, quality assurance, supply chain, and 

sales. Involvement of front-line workers who deal with the processes to be mapped is foremost. Their insights 

into various processes come in handy while framing an accurate current state [7]. 

C. Map the Current State 

Once the team has been assembled, the next step will be to map the ’as-is’ state. It is the physical drawing up of 

what currently exists in the process, using the standardized VSM symbols. The material and information flows 

are documented by the team, capturing key metrics such as cycle times, changeover times, and inventory levels. 

In this process, it is important to distinguish between value-adding and non-valueadding activities [8]. 

D. Analyze the Current State 

Once the map of the current state is complete, the team will analyze it. Here, one will calculate the total lead 

time and value-added time and point out bottlenecks, redundancies, and areas of waste. Many data analysis tools 

can be used to quantify further the inefficiencies identified, for example, Pareto charts in defect analysis or 

spaghetti diagrams in mapping physical movement [9]. 

E. Design the Future State 

The future state opposite to that is designed based on the analysis of the current state. It would comprise 

developing a vision regarding an optimized process flow, considering principles of lean that involve continuous 

flow, pull systems, and load leveling. The future State map should address the inefficiencies brought out in 

current state while aligning with the corporate strategic goals [10]. 

F. Create an implementation plan 

The plan should offer a ranking of opportunities in terms of their potential impact and feasibility. The working 

group is then required to submit specific, measurable, achievable, relevant, and time-bound goals per chosen 

improvement initiative. Responsibilities will then be assigned to what has been laid by the action items, results 

due at certain times [11]. 

G. Implementation and Monitoring 

The plan is then implemented and monitored. The team executes the plan, often aided by techniques in agile 

project management that help permit flexibility in that process. Managers make regular Gemba walks [12]—that 

is, going to where the actual work is—to see changes in action. Visual management tools can be used in 

tracking, such as Kanban boards [13]. 
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H. Continuous Improvement 

The last one is also a continuous process of improvement. This would involve the periodic review of the VSM 

by the team to capture process changes and further areas of potential improvement. Staff feedback/suggestions 

are encouraged, and kaizen events could3be held for subprocess improvements if needed [14]. 

Following these methodologies, VSM helps firms put in place principles for the identification and elimination of 

waste, smoothing of processes, and production alignment closer to customer needs and business objectives. 

Considering this, since VSM is iterative, it remains relevant for the continuous optimization of processes. 

 

Case Study: VSM Implementation in Cardiac Device Manufacturing 

A. Background 

A leading manufacturer of cardiac ablation technology has wrestled with long lead times and poor quality in its 

manufacturing processes. Even after agile practices had been implemented, numerous inefficiencies remained to 

misalign the product to market demands. 

B. Initial Situation 

The medical cardiac ablation system—the company’s main product—was having some quality issues: 

1) Output Fatigue 

The cardiac surgical clamps manufacturing line adhered religiously to agile ceremonies like daily stand-ups and 

sprint reviews. The team, however, remained focused on meeting production targets for components and stages 

of assembly without any insight into the product vision or surgeon needs, thus catering to production over 

quality. This was manifested by the increased number of produced units, never relating back to improved 

surgical outcomes. This focus meant that, although absolute tasks were done efficiently, the end-to-end process 

had not been optimized to deliver maximum value to the customers—that is, the surgeons and their patients. 

2) Misaligned with Business Goals 

Manufacturing teams in most cases worked in a vacuum, with little exposure to how their work impacted 

broader business objectives related to market penetration or customer satisfaction. This misalignment implied 

that production objectives had been set in a vacuum of any regard for strategic priorities, such as reducing time 

to market for new products or improving customer feedback scores. As such, the company became slower at 

reacting effectively to changing market demand and customer needs, which finally led to lost opportunities and 

a lower competitive advantage. 

3) Inefficient Processes 

Due to lack of end-to-end process visibility, the company fostered inefficiency. Additional and redundant 

quality checks added more steps to lengthen lead times but did not add more value to product quality. 

Sterilization process bottlenecks were delayed significantly as completed products waited in queues for the 

critical sterilization step before shipment to customers. Moreover, how non-value-added activities—excessive 

time spent on documentation and multiple handoffs between departments—were taken out of productive time 

without adding value to the final product’s merit or safety. These inefficiencies increased operational costs and 

affected the timely delivery of its products, impacting customer satisfaction and retention. 

C. Approach 

The company embarked on an enterprise-wide Value Stream Mapping program by gathering a cross-functional 

team consisting of engineers, production managers, quality assurance, and sales and customer support. They 

mapped out the current state of the delivery process for its lead product, finding critical problems such as high 

work-in-progress inventory levels and long setup times. 

The team developed a future state map that was aimed at creating flow and reducing wastes through the Kanban 

system, SMED techniques for product changeovers, in-line quality checks, batch optimization for sterilization, 

and integration of the ERP system, which provided real-time production tracking. 

Results 

(i) Lead time for the cardiac ablation system decreased from 

45 days to 28 days) 

(ii) First-pass yield improved from 92% to 98%. 

(iii) On-time delivery performance increased from 85% to 97%. 

(iv) Inventory turns doubled 
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Table 1: Impact of VSM on Key Performance Metrics. 

Key Metric Pre-VSM State Post-VSM State  Improvement 

Lead Time (days) 45 days 28 days 17 days 

First-pass yield 92% 98% 6% 

On-time delivery performance 85% 97% 12% 

Inventory Turns  X  2X  100% 

 

 
Figure 4: A visual representation using sample data. These visuals will highlight efficiency gains in lead time  

and cost reductions in manufacturing. 

 

The culture evolved to one of collaboration and proactive site issue resolution process with daily huddles around 

VSM boards. Improved efficiency and quality increased customer satisfaction, finally translating to business 

growth, reflected in a 22% sales increase within a year of VSM’s full implementation. 

D. Lessons Learned 

Several valuable lessons have been learned through the VSM implementation process. First, VSM gave a total 

view of the whole production process, which helped bring out hidden inefficiencies in the processes. This 

thorough vision enabled the detection and elimination of varied forms of waste, hence an overall improving 

operational efficiency. The second is that customer satisfaction and market position improved a lot by setting the 

needs of surgeons and hospital preferences into production. Customer focus made it possible to ensure that the 

production process would not be just lean but also directly responsive to the requirements of the end-users. 

The VSM process also embedded a culture of continuous improvement in the organization. By revisiting and 

updating its value stream map at periodic intervals, the company would be able to accommodate various 

changes, realize new opportunities, and always stay focused on process optimization. Continuous improvement 

ensured that the gains derived from the initial VSM implementation would be sustained. 

Beyond that, VSM assisted in breaking down silos within departments and helped functions collaborate. This 

created an enabling environment for problem-solving and innovation since the various function teams worked in 

unison to bring people with insights in different areas to bear on the solution to a challenge. The notion of 

integrating different perspectives resulted in more robust solutions to generate a faster reaction to problems in 

production. These lessons point to the strategic value of VSM in setting up the manufacturing process to be 

leaner, more customer-focused, and collaborative. 

 

Conclusion 

This paper presents the effectiveness of Value Stream Mapping in the optimization of agile practices for cardiac 

device manufacturing. The VSM provided an eagle-eye view of the process—end-to-end—thus helping the 

manufacturer in detecting and eliminating inefficiencies that aligned dayto-day activities with strategic goals 

and enhanced customer value. The execution raised remarkable improvements in lead time, quality, and on-time 

delivery while instilling a culture of relentless improvement. 

The success of this approach proves that VSM could be a very versatile and powerful tool for medical device 

manufacturers facing output fatigue and misalignment with market needs. With continued evolution in the 

healthcare sector, VSM provides the framework for retaining agility, efficiency, and customer focus in 
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production. Further studies can investigate the long-term effects of VSM integration in different contexts of 

medical device manufacturing. 
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