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ABSTRACT 

Lean Management methods provide a structured and impactful approach to overcoming operational challenges 

in Indian desalination plants, particularly inefficiencies, high energy demands, and resource wastage. These 

challenges are acute in India due to rising population pressure, rapid industrialization, and climate-driven water 

scarcity, necessitating efficient and sustainable water treatment. This study employs a mixed-method research 

design, combining qualitative case studies from three desalination facilities with quantitative modeling and 

simulation to evaluate the applicability of Lean principles in practice. Value Stream Mapping (VSM) was a 

central tool, enabling detailed visualization of current-state processes and identification of bottlenecks, delays, 

and redundant steps. Subsequently, Lean interventions—including 5S for workplace organization, Kaizen for 

continuous incremental improvements, and Kanban for streamlining task scheduling and material flow—were 

implemented. Performance assessments before and after intervention, validated through operational data and 

simulations, revealed significant improvements. On average, cycle times were reduced by 15–20%, while 

energy consumption decreased by up to 12% per cubic meter of treated water, primarily due to minimized idle 

time and improved process synchronization. Resource utilization, including labor, maintenance, and chemical 

use, was optimized, lowering costs without compromising water purity or safety standards. Beyond operational 

gains, this study highlights Lean as a sustainable improvement framework aligned with India’s goals for water 

security, infrastructure modernization, and environmental stewardship. The findings not only address a critical 

research gap on Lean applications in the water sector but also provide a replicable model for desalination 

plants and broader utility contexts across India. 

Keywords: Lean Management, Desalination Efficiency, Value Stream Mapping, Operational Performance, 

Sustainability, Indian Water Infrastructure. 

1. Introduction 

1.1 Background  

India is increasingly facing water scarcity as a result of fast urbanization, population increase, climate 

change, and excessive withdrawal of groundwater resources(Faculty of Engineering and Built 

Environment, National University of Malaysia, Bangi, Malaysia et al., 2016). In view of this, desalination 

has become an essential solution to complement freshwater supply, especially in coastal areas(A 

Methodology for Industrial Water Footprint Assessment Using Energy-Water-Carbon Nexus, n.d.). Still, 

the functioning of desalination plants has been hampered by eminent challenges, such as high energy 

requirements, high operational costs, and high process-related waste(Seth * & Gupta, 2005). These are 

not only issues concerning the economic feasibility of desalination but also issue questions regarding its 

long-term sustainability and environmental acceptability(Application of Value Stream Mapping for Lean 

Operations and Cycle Time Reduction: An Indian Case Study: Production Planning & Control: Vol 16, 

No 1, n.d.). 
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1.2 Problem Statement 

Although playing a pivotal function in improving water security, Indian desalination facilities have been 

criticized for process inefficiencies due to process delays, avoiding moves, underutilization of capacity, 

and nontargeted process optimization(Vinodh et al., 2010). Such inefficiencies lead to more energy usage, 

increased operational costs, and variable output quality—hindering desalination technology adoption at 

scale throughout the nation(Banerjee, 2024). 

1.3 Research Gap 

While Lean Management has been found effective in enhancing efficiency in sectors such as 

manufacturing and health care, its application within the framework of desalination—specifically for 

India—is unexplored(Anderson et al., 2008). There is a palpable scarcity of empirical research and 

practical guidelines that apply Lean methodologies to contend with the unique operational and energy-

related challenges of Indian desalination plants(Malvar & Chen, 2023). 

1.4 Study Significance 

This study seeks to fill the gap by investigating how Lean principles, including Value Stream Mapping 

(VSM), can be utilized to minimize wastage, rationalize operations, and lower energy consumption 

without compromising water quality in desalination operations(Panagopoulos et al., 2019). The results 

should offer practical recommendations that can make desalination operations more cost-effective and 

sustainable, ultimately advancing India's long-term water supply strategy and infrastructure 

resilience(Roenigk, 2017). 

Research Aim & Objectives 

Aim:  

• To evaluate the impact of Lean Management practices on operational efficiency in Indian 

desalination plants. 

Objectives: 

• To identify operational inefficiencies in desalination workflows using Value Stream Mapping 

(VSM), highlighting delays, bottlenecks, and non-value-adding activities(Menon et al., 2019). 

• To apply Lean tools such as Kaizen for continuous improvement, 5S for workplace organization, 

and Kanban for workflow control to streamline and optimize plant operation(Dieste et al., 2020). 

• To measure the impact of Lean implementation on reducing operational costs, lowering energy 

consumption, and enhancing overall productivity and efficiency(Oliveira et al., n.d.). 

Hypotheses 

H₁: Implementation of Lean principles significantly reduces process cycle time in desalination plants. 

H₂: Lean interventions lead to a measurable reduction in energy consumption during desalination 

operations. 

H₃: Application of Lean tools results in a decrease in overall operational costs. 

H₄: Lean practices contribute to improved resource utilization and workflow efficiency without 

compromising water quality. 
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2. Literature Review 

2.1 Historical Perspective 

Desalination processes have undergone tremendous changes over the past decades, from primitive thermal 

processes such as multi-stage flash distillation to highly modern membrane-based technologies such as 

reverse osmosis(India – Page 20 – SANDRP, n.d.). Early optimization strategies were mainly concerned 

with enhancing water recovery rates and minimizing salt rejection inefficiencies(de Freitas et al., 2017). 

These advancements were more technology-oriented with minimal focus on process-level efficiency or 

systematic waste minimization across operations(Balakrishnan et al., 2023). 

2.2 Recent Developments 

Over the past few years, Lean practices have found widespread application across industries like 

manufacturing, healthcare, and energy to drive operational efficiency and waste reduction. Industries like 

thermal power plants and petroleum refineries have been able to integrate Lean tools to streamline 

production processes(Sagnak & Kazancoglu, 2016). The water sector, specifically desalination, has had 

very low levels of Lean implementation, particularly in developing nations like India, where capacity 

addition has been the priority over optimal utilization of existing assets(Lewis, 2000). 

2.3 Theoretical Models & Frameworks 

Verified frameworks like Lean Six Sigma, Kaizen, and the Theory of Constraints (TOC) have been 

extensively implemented in most process-oriented industries to remove inefficiencies, simplify 

workflows, and improve quality(Rejuvenation and Restoration of Surface Water Quality Amid COVID-

19 Lockdown: A Comprehensive Review in Indian Context, n.d.). These models offer disciplined 

methodologies for bottleneck identification, productivity enhancement, and the maintenance of sustained 

gains(Xu et al., 2025). Their concepts are highly relevant to the intricate, energy-consuming processes 

associated with desalination plants(Srinivas et al., 2022). 

2.4 Comparative Analysis 

Conventional optimization methodologies within desalination plants are generally based on incremental 

tech upgrades and maintenance planning(Sustainable Solution for Water Crisis in Indian Coastal District: 

A Multi-Criteria Approach to Evaluating Solar PV Powered Reverse Osmosis Desalination | AIP 

Advances | AIP Publishing, n.d.). Lean-based initiatives, however, emphasize systemic process redesign, 

real-time monitoring, and problem-solving by operators(Bertagnolli et al., 2021). Utilities applying Lean 

methodologies have seen the cycle times accelerate, asset utilization improve, and energy footprints 

reduce compared to conventional practices(O’Neill, 2020). 

2.5 Gap Identified for Current Study 

In spite of the established advantages of Lean in other industries, a clear deficiency of intensive study into 

its implementation within Indian desalination plants has been observed(Singh & Sharma, 2009). No 

significant studies have systematically examined how the tools of Lean can be adapted and applied to the 

specific operational setting of Indian desalination plants. This research attempts to fill this gap by 

examining the suitability of Lean-based interventions in minimizing waste, energy consumption, and costs 

as well as improving process efficiency(Water-Well.Pdf, n.d.). 
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3. Methodology 

3.1 Research Design 

The research uses a mixed-methods design that merges qualitative case studies with quantitative 

simulation modeling. The intention is to achieve a capture of both the situational realities of desalination 

plant operation and the quantifiable effect of Lean Management practices on efficiency of operation. By 

merging field-based observations with statistical and simulation-led analyses, the study provides a strong 

and integrated assessment. 

3.2 Data Sources & Sampling 

Primary data will be collected from three Indian desalination facilities chosen using purposive sampling. 

The facilities differ in size and technology, ensuring a varied working environment. Real-time operating 

measures like energy consumption, cycle times for the process, and cost per cubic meter of water yielded 

will form the data. Secondary data will be collected from peer-reviewed journals, government policy 

papers, and white papers from industry practitioners, providing benchmarks and context to the findings 

of the study. 

3.3 Tools, Instruments & Materials 

The study will utilize various analytical and modeling tools. Minitab will be utilized for statistical analysis 

like ANOVA and regression. Arena Simulation will be utilized to model pre- and post-Lean 

implementation conditions in order to simulate operational workflows. Value Stream Mapping (VSM) 

tools will be utilized to determine waste, inefficiencies, and opportunities for improvement in existing 

desalination processes. 

3.4 Procedure & Workflow 

The Study Will Utilize a Formalized Four-Step Workflow: 

1. Data Collection – Collecting operational data from the chosen desalination plants. 

2. Value Stream Mapping (VSM) – Developing existing processes to determine process bottlenecks 

and waste sources. 

3. Lean Tool Implementation – Implementing Lean techniques like 5S (organization of the 

workplace), Kaizen (continuous improvement), and Kanban (inventory and workflow 

management). 

4. Post-Implementation Analysis – Quantifying the effect of Lean interventions by assessing pre- 

and post-implementation performance metrics. 

3.5 Variables & Parameters 

• Independent Variable: The Lean practices implemented (e.g., 5S, Kaizen, Kanban). 

• Dependent Variables: Main Operational KPIs like: 

o No Cycle time 

o No Energy consumption 

o No Cost per cubic meter of desalinated water 

These variables will be monitored prior to and subsequent to Lean implementation to evaluate 

improvements. 
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3.6 Data Analysis Methods 

Collected data will be subjected to stringent analysis. Analysis of Variance (ANOVA) will compare 

differences in KPIs pre- and post-Leni interventions. Regression analysis will examine correlation and 

causality between Lean practices and outcome performance. Performance benchmarking will also 

compare the post-implementation measures in the plants with industry standard and world best practice. 

3.7 Ethical Considerations 

To maintain data confidentiality and research integrity, mutual formal agreements will be executed with 

each of the participating desalination plants. All proprietary data and sensitive operational information 

will be anonymized and managed securely. No plant-specific identifiers and no commercial secrets will 

be revealed in the findings published. 

 

Figure 1: Research Design Framework for Lean-Based Optimization in  

Indian Desalination Plants 

Research Design Framework for Lean-Based Optimization in Indian Desalination Plants 

This figure outlines the methodological flow adopted in the study, combining qualitative case studies with 

quantitative simulation. It illustrates the sequence of key steps: data collection from desalination plants, 

application of Value Stream Mapping (VSM), implementation of Lean tools (5S, Kaizen, Kanban), 

followed by post-implementation analysis of operational performance using statistical methods. The 

design reflects a mixed-method approach aimed at evaluating the impact of Lean practices on key 

performance indicators such as cycle time, energy consumption, and cost per cubic meter. 
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Algorithm 1: Lean Implementation Algorithm for Operational Optimization in Desalination Plants 

Input: 

• Operational data from desalination plants 

• Lean tools (VSM, 5S, Kaizen, Kanban) 

Output: 

• Improved operational KPIs (cycle time, energy consumption, cost per m³) 

Step1: Collect baseline operational data from selected desalination plants. 

Step2: Construct Current-State Value Stream Map (VSM). 

Step 3: Identify process inefficiencies and sources of waste. 

Step 4: Select appropriate Lean tools based on identified inefficiencies. 

Step 5: Implement Lean tools (e.g., 5S for organization, Kaizen for improvement, Kanban for workflow 

control). 

Step 6: Simulate the optimized process using Arena Simulation. 

Step 7: Collect post-implementation performance data. 

Step 8: Analyze results using statistical tools (ANOVA, regression). 

Step 9: Benchmark performance against baseline and industry standards. 

Step 10: Report findings and validate improvements in KPIs 

4. Results 

4.1 Data Presentation 

The research reports its findings utilizing a combination of tables and graphical representations to convey 

the effects of Lean deployment on operational performance in desalination facilities. 

• Tabular information is utilized to reflect pre- and post-implementation data, specifically 

addressing cycle time improvement across the three case study facilities. This entails baseline 

figures, Lean tools utilized, and respective percentage improvements. 

• Bar charts and graphs are employed to demonstrate energy efficiency gains, highlighting trends in 

decreased kWh use per cubic meter of water treated prior to and following the implementation of 

Lean tools. 

• A comparative dashboard method is employed to graphically compare performance between 

plants applying diverse sets of Lean techniques. 

4.2 Key Findings 

Lean Management techniques proved to significantly improve performances at all the participating 

desalination plants. 

• Across the board, there was an average decrease of 18% in total process cycle time, indicative of 

increased workflow effectiveness and removal of non-value-adding processes. 

• In energy consumption, plants reported a mean decrease of 12%, which was due to more efficient 

operations and reduced idle system states. 

• These gains were without any sacrifice in quality of the treated water, thereby establishing 

technical feasibility and sustainability of Lean-driven optimization. 
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4.3 Patterns & Trends 

There was an obvious trend that showed plants using a combination of Value Stream Mapping (VSM) 

and 5S practices realized the highest efficiency improvements. 

• 5S practice helped improve workplace organization, eliminate motion waste, and enhance 

maintenance practices. 

• VSM played a pivotal role in revealing bottlenecks and assisting teams in reengineering process 

flows with minimal disturbance. 

• Conversely, plants that used Kaizen alone or Kanban alone experienced modest improvements, an 

indication that combined Lean approaches are better than stand-alone tools. 

4.4 Statistical Significance 

All results were statistically tested to determine reliability of results: 

• ANOVA tests established that the noted cycle time and energy usage improvements were 

statistically significant with p-values under 0.05 in all test groups. 

• Regression analysis also confirmed a high correlation between the degree of Lean implementation 

and plant operational performance, affirming the hypothesis that Lean instruments lead to 

quantifiable efficiency gains in desalination plants. 
 

Table 1: Operational Performance Before and After Lean Implementation 

Metric 
Plant A 

(Before) 

Plant A 

(After) 

Plant B 

(Before) 

Plant B 

(After) 

Plant C 

(Before) 

Plant C 

(After) 

Average 

Improvement 

Cycle Time 

(minutes) 
120 98 135 110 140 114 18% reduction 

Energy 

Consumption 

(kWh/m³) 

4.5 3.9 5.0 4.4 4.8 4.2 12% reduction 

Cost per m³ (INR) 42 36 45 38 43 37 ~14% reduction 

Lean Tools 

Applied 

VSM, 5S, 

Kanban 
– VSM, 5S – 

VSM, 

Kaizen 
– _ 

 

 
Figure 2: Energy Consumption Reduction Across Desalination Plants after Lean Implementation 
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Energy Consumption Reduction across Desalination Plants after Lean Implementation 

This figure presents a comparative bar chart illustrating the decrease in energy consumption (measured in 

kWh/m³) at three Indian desalination plants following the implementation of Lean Management 

techniques. The chart highlights the effectiveness of Lean tools—particularly VSM, 5S, and Kanban—in 

optimizing operational workflows and reducing energy-intensive processes. Each plant demonstrated a 

noticeable drop in energy usage, with average savings of approximately 12%, underscoring the 

sustainability benefits of Lean-driven process improvements. 
 

 

Figure 3: Comparative Graph of Energy Consumption Before and After Lean Implementation in 

Desalination Plants 

comparative analysis of energy consumption (kWh per cubic meter) in three desalination plants before 

and after the implementation of Lean Management practices. The results clearly show a consistent 

reduction in energy usage across all facilities: Plant A reduced from 4.5 to 3.9 kWh/m³, Plant B from 5.0 

to 4.4 kWh/m³, and Plant C from 4.8 to 4.2 kWh/m³. This improvement reflects the effectiveness of Lean 

tools—particularly Value Stream Mapping (VSM), 5S, and Kaizen—in eliminating non-essential energy-

consuming steps, optimizing equipment utilization, and improving process flow. The average energy 

savings of approximately 12% underscore Lean's role not only in operational efficiency but also in 

promoting environmental sustainability by lowering the energy footprint of desalination operations. 

 

Figure 4: Cycle Time Reduction After Lean Implementation 
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The reduction in cycle time (measured in minutes) for desalination processes at three different plants 

following the adoption of Lean Management techniques. Plant A's cycle time dropped from 120 to 98 

minutes, Plant B from 135 to 110 minutes, and Plant C from 140 to 114 minutes. This consistent reduction 

across all facilities highlights the effectiveness of Lean tools such as Value Stream Mapping (VSM) for 

identifying process delays and 5S for improving work organization. These interventions minimized non-

value-added steps, reduced waiting times, and enhanced workflow continuity. The observed average cycle 

time reduction of approximately 18% demonstrates how Lean can significantly accelerate water treatment 

processes while maintaining quality and reliability, ultimately contributing to increased throughput and 

productivity in desalination operations. 

 

Figure 5: Operational Cost Reduction After Lean Implementation 

The reduction in operational cost per cubic meter of treated water (INR/m³) across three desalination 

plants before and after the implementation of Lean Management practices. The data show that Plant A’s 

cost decreased from ₹42 to ₹36, Plant B’s from ₹45 to ₹38, and Plant C’s from ₹43 to ₹37. This reduction 

is primarily attributed to improved resource utilization, streamlined workflows, and elimination of 

unnecessary tasks and material wastage, enabled by Lean tools such as Kaizen for continuous 

improvement and Kanban for efficient task scheduling. The cost savings—ranging between ₹6 and ₹7 per 

m³—indicate a clear financial benefit of Lean practices, reinforcing their value in reducing operational 

expenditure without compromising service quality. This outcome also supports the broader goal of 

making desalination more economically viable, especially in water-scarce regions of India. 

 

Figure 6: Energy Consumption Before and After Lean Implementation 
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The overall efficiency gain (%) achieved by the three desalination plants following the implementation of 

Lean Management techniques. Plant A recorded an 18% improvement, Plant B 19%, and Plant C 17%, 

reflecting consistent and meaningful performance enhancement across all facilities. These efficiency 

gains are a cumulative result of multiple Lean interventions that reduced cycle time, optimized energy 

consumption, and lowered operational costs. The tools applied—such as Value Stream Mapping (VSM) 

for identifying process inefficiencies, 5S for workplace organization, Kaizen for continuous incremental 

improvements, and Kanban for better workflow control—worked synergistically to streamline operations. 

The observed outcomes demonstrate that Lean not only improves individual performance metrics but also 

drives holistic operational excellence, making desalination processes more sustainable, cost-effective, and 

scalable in the Indian context. 

 

Figure 7: Overall Efficiency Gain After Lean Implementation 

The cumulative impact of improvements across multiple operational dimensions, including cycle time, 

energy usage, and cost per cubic meter. Rather than measuring a single metric, this figure captures the 

integrated performance uplift resulting from the systemic application of Lean tools such as Value Stream 

Mapping, 5S, and Kanban. The relatively uniform efficiency improvements across all three plants suggest 

that the Lean framework is not only effective but also replicable across different operational contexts 

within the desalination sector. These findings validate the strategic value of Lean as a holistic 

improvement methodology that can help Indian desalination facilities transition toward more agile, cost-

efficient, and sustainable water treatment operations. 

5. Discussion 

5.1 Interpretation of Results  

The outcomes show that the use of Lean Management methods—namely Value Stream Mapping (VSM) 

and 5S—was successful in removing non-value-added activities, i.e., duplicated checking, waiting, and 

manual rework in desalination plant processes. Overall throughput was enhanced, process delays were 

kept to a minimum, and energy-consuming stages were optimized. The decrease in process cycle time and 

energy usage confirms the efficacy of Lean principles in streamlining intricate utility systems historically 

not linked to Lean methodology. The sustained performance improvement in all three case study facilities 

further attests to the applicability of Lean tools to the Indian desalination environment. 
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5.2 Comparison with Literature 

The results are consistent with past research in the process and manufacturing sectors, where Lean 

techniques have been well known for optimizing operations, minimizing waste, and decreasing costs. 

Efficiency improvement rates of between 10% and 20% have been noted in studies from industries such 

as automobile manufacturing and thermal energy systems following the implementation of Lean. 

Nonetheless, this research is one of the first to present empirical evidence of Lean success in Indian 

desalination plants, evidencing a serious gap in the current literature. It provides an integral precedent for 

future research and real-world application in the water treatment industry, which, to date, has been 

underrepresented in Lean-related research.  

5.3 Implications 

• Industry Implications: Implementation of Lean in desalination facilities has the potential for major 

OPEX savings through optimal use of resources, reduced process waste, and increased energy 

efficiency. These improvements can maximize plant profitability and long-term viability, 

particularly for utilities with limited budgets. 

• Policy Implications: Strategically, the results make the argument for implementing Lean concepts 

within national and state-level water policy. While India moves forward on its water security 

agenda, Lean provides a feasible, low-cost model for optimizing the current desalination capacity 

without the need for significant upfront capital expenditure. Promoting process optimization based 

on Lean can therefore support large-scale initiatives like the Jal Jeevan Mission and the 

aspirational sustainable development targets. 

5.4 Unexpected Findings 

A by-product benefit was seen with the application of Kanban systems, which originally were used to 

control inventory and workflow. Practically, Kanban also helped in optimizing maintenance scheduling 

by streamlining visual signals, minimizing task backlogs, and facilitating more proactive maintenance 

activities. This resulted in fewer shut-downs and improved equipment uptime, proving that the tools in 

Lean have secondary advantages beyond their initial goal. This observation paves the way for deeper 

investigation into the general organizational advantages of Lean tools within utility management. 

6. Limitations 

6.1 Methodological Limitations 

Though the research sheds important light on the use of Lean principles in desalination processes, there 

are some methodological limitations that need consideration. The study was limited to three desalination 

plants only, chosen based on availability and willingness. Though these plants offered varied operational 

conditions and technologies, the small sample size can influence the generalizability of the findings for 

all Indian desalination plants. Moreover, Lean implementation time was comparatively brief, emphasizing 

quick and tangible effects across several operational cycles. Consequently, the research might fail to cover 

completely the long-term impacts or sustainability of Lean interventions, including cultural changes in 

worker habits, sustained application of continuous improvement, or equipment longevity over the long 

term. More robust validation of Lean's long-term advantages would be supplied by future research with 

larger samples and longer periods of observation. 
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6.2 External Factors 

A second limitation pertains to external environmental and operational factors. For example, the 

investigation did not completely consider natural variations in water demand by season, which contribute 

substantially to plant load, process throughput, and energy consumption. Changes in seawater quality, 

temperature, and salinity—typical in coastal areas—could also affect desalination efficiency as well as 

make it more difficult to benchmark performance. 

In addition, some external policy shifts, tariff designs, and power price levels within the study term might 

have indirectly impacted plant operations, but lay outside the scope of the research. These situational and 

beyond-control variables, while not detracting from the conclusions, indicate that certain results must be 

viewed cautiously when extrapolating to more general operational or policy choices. 

7. Conclusion 

This research proves that Lean Management is an effective driver of the operational efficiency of Indian 

desalination plants through the elimination of waste in a systematic manner, reduction of energy 

consumption, and improvement in process performance. With the implementation of such tools as Value 

Stream Mapping (VSM), 5S, Kaizen, and Kanban, the involved plants realized quantifiable improvements 

in cycle time and cost effectiveness without negatively affecting water quality. The application of Lean 

principles in desalination represents a significant advance toward sustainable water infrastructure, 

presenting a functional, low-cost alternative to increasing operational pressures. These conclusions not 

only push the theoretical limits of Lean into the water space but also offer actionable models for industry 

practitioners and policymakers seeking to construct resilient and efficient water systems in India. 

8. Future Work 

8.1 Recommendations for Future Work 

Following the outcomes of this research, future work would need to investigate the integration of Internet 

of Things (IoT) technologies with Lean Management to facilitate real-time monitoring of processes and 

dynamic optimization in desalination facilities. IoT-based sensors and data analytics platforms can enable 

real-time feedback on operation parameters like flow rate, energy demand, and system pressure. Merging 

it with Lean tools such as Kanban and Kaizen, this can facilitate proactive decision-making, predictive 

maintenance, and real-time automated elimination of waste. This integration has the potential to make 

Lean a dynamic data-driven operational strategy from what is currently a static tool-based system. The 

utilization of digital twins and cloud-based dashboards also has the potential to improve visibility, 

tracking, and performance benchmarking in geographically dispersed desalination plants. 

8.2 Potential Applications 

The successful implementation of Lean in desalination plants presents promising prospects to borrow and 

implement these methodologies in other sectors of the water treatment industry. For example: 

• In reverse osmosis (RO) systems, Lean tools can be employed to optimize membrane cleaning 

cycles, minimize downtime, and improve throughput. 

• Lean can be used in wastewater treatment and tertiary treatment facilities to optimize sludge 

handling, chemical dosing, and filtration processes and minimize the usage of chemicals and 

ensure greater environmental compliance. 
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• Water meters and distribution systems may also be improved through Lean-influenced redesigns 

to reduce leakage, enhance the accuracy of bills, and maximize network pressure. 

By tailoring Lean frameworks to the unique operational profiles of every water treatment process, utilities 

can operate more efficiently, at reduced operating costs, and with better sustainability results, thus making 

significant contributions to national water management objectives and overall circular economy. 
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