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Abstract- The world has paved its way to project the issue of water scarcity in its various aspects. Multinational corporations 

are a victim to a abundant amount of water wastage every day. Therefore adopting sustainable practices in terms of rainwater 

harvesting, purification followed by reusal and generation of micro power to run mini devices like wireless charging system and 

so on that can be of great help to save water and applying hydro-logical power to save nonrenewable resources. This research 

explores the innovative application of bio- mimicry in rainwater harvesting, purification systems and installation of mini 

turbines, as a pathway for multinationals to reduce water dependency, promote environmental sustainability, and enhance 

operational resilience. Bio-mimicry, or the design approach that draws inspiration from natural processes and organisms, 

provides a robust framework for optimizing water capture, storage, filtration and power generation. Key measures discussed 

include the use of lotus leaf-inspired hydrophobic surfaces to maximize water collection, Baobab tree-inspired modular storage 

systems to sustain water availability, mangrove-root filtration techniques to enhance purification and installation of mini turbines 

to generate electricity. Additionally, the study examines fog and dew harvesting methods along with harvesting of dripping water 

from coolant pipes of condenser associated with air conditioners. By implementing these nature-inspired systems and closed loop 

automated turbine, multinationals can significantly lower water consumption, promote aquifer recharge and generate little bit 

of power to reduce pollution, aligning with their environmental, social, and governance (ESG) commitments. This research 

underscores bio-mimicry’s potential to reshape sustainable water practices within corporate structures and mini turbines to 

generate electricity, providing a scalable model for coherent and Eco-Philic practices in water management in diverse climates 

and operational contexts. 
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I. INTRODUCTION 

 
Environmental, Social, and Governance (ESG) commitments 

are frameworks guiding companies in attaining sustainability 

their impact on society and the environment, alongside revenue 

generation. ESG covers three areas: environmental practices 

(like emissions and smoke reduction and resource 

conservation), social responsibilities (such as employee welfare 

and impact on community), and governance (including ethical 

standards and transparency). With growing demand from 

investors and consumers, ESG commitments help companies 

improve reputation, retaining goodwill, manage risks, and drive 

long-term sustainability and profitability. 

 

Water wastage due to inadequate management of rainwater 

drainage and uncontrolled seepage has become a significant 

concern, contributing to the decline in groundwater levels. 

When rainwater is not effectively harvested or redirected, it 

simply drains away, often resulting in lost potential for reuse 

and conservation. Recognizing this issue, municipal 

corporations and local authorities have been exploring various 

strategies to curb rainwater wastage. One approach involves 

deploying rain gauges and setting up harvesting tanks that 

enable effective collection, storage, and distribution of 

rainwater. Large multinational corporations (MNCs) have been 

at the forefront in adopting rainwater harvesting systems, 

understanding the long-term benefits of sustainable water 

management. Many have installed comprehensive harvesting 

tank setups designed to minimize rainwater loss, converting 

what would be runoff into a valuable water resource. 

 

This paper explores a range of strategies to enhance rainwater 

harvesting systems, not only focusing on the capture of rain but 

also expanding to other potential sources of water recovery. An 

innovative approach discussed here involves utilizing 

harvested rainwater for everyday operations within commercial 

buildings—such as for sanitary systems, kitchens, canteens, 

and cleaning purposes—thereby creating a closed-loop system 
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of water reuse. Additionally, water droplets that typically drip 

from the condenser pipes of air-conditioning systems present 

an often-overlooked opportunity for collection and reuse. 

Installation of mini turbines alongside these drainage points 

could even enable the generation of small amounts of 

electricity. The electricity produced could power micro-devices 

like wireless charging stations, adding a renewable energy 

component to the setup. Estimates indicate that around 19,000 

gallons of water are wasted monthly from various corporate 

facilities due to the absence of robust storage and distribution 

systems, underscoring the urgent need for improvements. 

 

Bio-mimicry offers a promising direction in enhancing 

rainwater harvesting technology, drawing inspiration from 

natural systems to create innovative solutions. This approach 

involves replicating the properties found in nature—such as the 

water-repellent lotus leaf or the water-retentive cactus beetle—

by using hydrophilic and hydrophobic materials. These bio-

inspired materials can improve the efficiency and cost-

effectiveness of rainwater harvesting infrastructure, as they 

may reduce dependency on conventional, high-cost building 

materials like cement. By incorporating such bio - mimicker 

designs, the durability and sustainability of rainwater 

harvesting systems can be improved while also achieving 

economic benefits. 

 

By reducing rainwater drainage and innovatively re-purposing 

both rain and condensed water, these strategies hold the 

potential to address water scarcity issues, enhance 

sustainability, and create a model for widespread adoption. 

Literature Review: 

 

Rainwater harvesting has emerged as a vital solution to water 

scarcity and sustainability challenges, aligning with 

Environmental, Social, and Governance (ESG) commitments. 

ESG frameworks dwells upon environmental conservation, 

social sustainability, and transparent governance, driving 

corporations to adopt green sustainable practices. Addressing 

wastage of water due to lack of infrastructure for rainwater 

management is a significant focus, with strategies focused at 

conserving resources, eradicating groundwater depletion, and 

ensuring long-term sustainability. 

 

Smith and Johnson (2020) emphasize the importance of 

integrating sustainability into business practices to address 

environmental challenges while ensuring economic growth. 

Their study highlights that sustainability frameworks, such as 

Environmental, Social, and Governance (ESG) commitments, 

are pivotal for organizations seeking to enhance resource 

efficiency and mitigate risks. The authors argue that adopting 

sustainable practices not only improves corporate reputation 

but also attracts environmentally conscious investors and 

customers, thus driving long-term profitability and societal 

benefits. 

 According to Patel et al. (2019), rainwater harvesting is an 

effective method to combat water scarcity and reduce 

dependence on depleting groundwater resources. Their 

research demonstrates the role of harvesting tanks, rain gauges, 

and water storage systems in capturing runoff and maximizing 

water reuse. The study also explores the integration of these 

systems in urban and industrial settings, where harvested water 

is utilized for operations such as sanitation and cleaning. Patel 

et al. underscore the economic and environmental benefits of 

widespread adoption, including reduced water wastage and 

improved water security. 

 

Jones and Lee (2021) explore bio-mimicry as an innovative 

approach to sustainable design, focusing on its application in 

water management systems. They discuss how natural 

phenomena, such as the water-repellent properties of lotus 

leaves and the water-retention capabilities of desert beetles, 

inspire the development of efficient rainwater harvesting 

technologies. The study highlights that bio-inspired materials 

can enhance the durability and cost-effectiveness of harvesting 

systems while reducing reliance on conventional building 

materials. Jones and Lee conclude that bio-mimicry offers 

significant potential to address environmental challenges 

through nature-inspired innovation. 

 

Objective of Study 

Designing a Lotus Leaf-Inspired Surface for Water 

Collection 

This objective focuses on creating a water-repellent surface 

inspired by the natural properties of lotus leaves, which 

naturally repel water due to their hydrophobic structure. By 

using hydrophobic materials such as PVC (Polyvinyl Chloride) 

and PVP (N-Vinylpyrrolidone), which can act as polar solvents, 

the designed surface will enable efficient collection of 

rainwater and water from air-conditioning condensers. This 

system will channel water to collection points on rooftops or 

designated storage areas, reducing the amount of water lost 

through runoff or uncollected drainage. 

 

Constructing a Baobab-Inspired Water Storage Facility 

Taking inspiration from the baobab tree, known for its 

remarkable ability to retain water during dry seasons, this 

objective aims to construct a water storage system using 

hydrophilic materials. Solidified forms of amino acids like 

threonine and asparagine, which can absorb and retain 

moisture, will be utilized to mimic the baobab’s water-storing 

properties. The purpose of this storage facility is to maintain 

high water retention levels and reduce evaporation losses, 

allowing harvested rainwater to be stored effectively and 

accessed as needed. 

  

Implementing a Filtration System for Non-Drinking Uses 

This objective involves setting up a filtration system to purify 

the collected rainwater for use in non-drinking applications 

such as sanitation, kitchens, canteens, and general cleaning. 
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The filtration system will primarily use sand and gravel layers 

to remove larger impurities from the water. While this filtration 

level may not make the water potable, it is suitable for various 

routine uses. For applications requiring higher water purity, this 

partially filtered water can be further processed through 

advanced RO (Reverse Osmosis) and UV purification systems 

provided by brands like Aquaguard, Kent, Pure-IT, and Eureka 

Forbes. Any water rejected during the RO process can be 

recycled back into the system, supporting a closed-loop water 

conservation approach. 

 

Installing Mini Turbines for Micro Power Generation 

To enhance the utility of the rainwater collection system, this 

objective proposes installing mini turbines at points where the 

harvested water flows. These small turbines will generate 

electricity as water moves through them, producing enough 

power to operate micro-devices that require minimal energy, 

such as wireless charging stations or small sensors within the 

system. By generating electricity from water flow, the system 

integrates a renewable energy component, supporting a more 

sustainable model for resource utilization. The harvested 

rainwater thus serves a dual purpose—water conservation and 

micro-power generation— contributing to an Eco-friendly 

approach in the workplace. 

 

II. RESEARCH METHODOLOGY 
 

Descriptive and Opinion-Based Analysis through 

Secondary Data and Survey 

The research methodology primarily follows a descriptive 

approach, grounded in secondary data sources such as previous 

studies, research reports, and literature on bio-mimicry, water 

conservation, and hydrophobic-hydrophilic materials. Both 

qualitative and quantitative analyses have been conducted to 

build a comprehensive understanding of rainwater harvesting 

and to assess the feasibility of bio-inspired solutions. 

 

To complement this secondary data, a survey was conducted 

among employees working in the Marathon Futurex building in 

Mumbai, located between Lower Parel and Currey Road 

railway stations. This survey gathered feedback on rainwater 

wastage and collection practices in the workplace, providing a 

direct perspective from employees on the practical 

implementation of bio-inspired water conservation methods. 

The survey responses enabled a mixed-methods analysis that 

combines opinion-based feedback with quantitative data, 

allowing a feasibility check of the proposed bio-mimetic 

approach to water conservation. The insights from this survey 

provided real-world data to validate the potential benefits of 

using bio-inspired materials and techniques in large-scale 

buildings and office spaces, and the results of this analysis have 

been included in the research. 

 

Experimental Validation of Hydrophobic and Hydrophilic 

Properties 

To verify the efficacy of hydrophobic and hydrophilic materials 

in water harvesting applications, experimental research was 

conducted in collaboration with biotechnology students and 

material scientists. Laboratory testing was performed to assess 

the hydrophobicity and hydrophilicity of materials like PVC 

and PVP (for water-repellent surfaces) and threonine and 

asparagine (for water-retentive storage systems). These 

experiments ensured that the materials selected for the study 

possessed the necessary properties for effective water 

collection and storage. 

 

Additionally, collaboration with mechanical engineers allowed 

for the design and development of “dripping harvesters,” a 

system devised to collect water from air- conditioning pipes 

within large commercial buildings. Engineers developed 

prototypes to test how efficiently water could be collected and 

stored from such sources using these bio- inspired materials. 

The outcome of these tests provided a quantitative evaluation 

of material retention rates and a qualitative assessment of 

material efficacy in a controlled setting, thus forming a reliable 

foundation for the research findings. 

 

Case Study: Tata Consultancy Services (TCS) – Water 

Conservation and Rainwater Harvesting as Part of ESG 

Commitment 

 

Overview 

Tata Consultancy Services (TCS), a major player in India’s IT 

and business solutions sector, has made environmental 

sustainability a core part of its ESG (Environmental, Social, 

and Governance) strategy. As part of the larger Tata Group, 

known for its commitment towards sustainability and CSR 

practices, TCS has implemented extensive water conservation 

measures, including rainwater harvesting, to address water 

scarcity and promote sustainable water use across its facilities. 

This initiative aligns with the company’s ESG goals, which 

focus on minimizing environmental impact, reducing resource 

consumption, and creating a positive ecological footprint. 

 

Water Conservation and Rainwater Harvesting Initiatives 

Rainwater Harvesting Systems 

TCS has implanted rainwater harvesting systems in many of its 

Strategic Business Units across India. For example, at the TCS 

Siruseri campus in Chennai, the rainwater harvesting setup has 

been designed to capture, filter, and store rainwater effectively. 

Groundwater 

 

Recharge 

Areas with high groundwater depletion risks, TCS has 

implemented groundwater recharge systems to support aquifer 

replenishment. Rainwater is collected, filtered, and then 

directed into recharge wells to help restore local groundwater 

levels. 

Water Recycling and Reuse 
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TCS has incorporated water recycling technologies in its 

facilities, particularly for waste water treatment and reuse. 

Waste water is processed through advanced filtration systems 

and reused for landscaping, air-conditioning cooling, and 

flushing toilets. The recycled water meets stringent quality 

standards, allowing TCS to reduce its reliance on freshwater 

sources and minimize waste water discharge. 

 

Impact and Outcomes 

Through these initiatives, TCS has achieved substantial 

reductions in water consumption and waste across its facilities. 

Rainwater harvesting and groundwater recharge efforts have 

enabled TCS to offset a significant portion of its water demand 

while helping to mitigate local water scarcity. 

 

Future Goals and ESG Commitment 

As part of its commitment to the UN Sustainable Development 

Goals (SDGs) and India’s National Water Mission, TCS plans 

to expand its water conservation and harvesting efforts further. 

The company aims to increase its rainwater harvesting capacity, 

implement AI-based water monitoring systems, and enhance 

water recycling efficiency. These efforts align with TCS's ESG 

vision to create a resilient and sustainable ecosystem and to lead 

by example in responsible water management among Indian 

Multinationals. 

 

This case study highlights how a prominent Indian company is 

integrating water conservation and rainwater harvesting within 

its ESG commitments, demonstrating that sustainable practices 

can be both environmentally beneficial and economically 

feasible. 

 

Analysis Performed - 

 

Qualitative Analysis - A Swot Analysis has been performed to 

project out the qualitative effects on rainwater harvesting and 

water conservation practices using bio mimicry as an incredible 

step towards attaining sustainability and service to 

mankind.This can be an incredible step towards measuring the 

amount of sustainability and organization has possessed with. 

 

Strengths 

Reduction in Water Scarcity: By capturing and conserving 

rainwater, these systems help alleviate water shortages, 

particularly in urban and industrial settings. 

 Cost-Effective Solutions: Bio-mimicry-inspired designs can 

often be implemented at a lower cost than traditional solutions, 

offering a sustainable approach with potentially high returns. 

 

Weaknesses 

High Initial Infrastructure Costs: The construction and 

installation of bio-inspired water harvesting systems require 

significant upfront investment, which can be a financial barrier. 

Large Land Requirement: Effective rainwater harvesting setups 

can demand considerable space, making it challenging to 

implement in high-density areas. 

 

Opportunities 

Significant Water Savings: With the potential to save nearly 

32% of otherwise wasted water, these systems represent a 

meaningful contribution to resource conservation. 

Relief for Arid Regions: By mitigating water scarcity, bio-

mimetic rainwater harvesting can provide sustainable water 

sources for drought-prone or arid regions, enhancing resilience 

against climate extremes. 

 

Threats 

High Installation Costs: While the long-term benefits are 

substantial, the initial investment may be prohibitive for some 

organizations or communities. 

Risk of Structural Imbalance: If not constructed properly, these 

systems can disrupt infrastructure, posing risks to existing 

structures and landscapes. 

This analysis underscores the strengths and potential of bio-

mimicry in water conservation, as well as the challenges that 

need to be managed to achieve sustainable and impactful 

outcomes. 

 

Quantitative Analysis :- Quantitative Graph obtained to show 

the change in water conservation level by TCS by rainwater 

harvesting. 

 

 
 

Findings :- 

 

Based on the qualitative and quantitative data collected, we 

interpret that incorporating hydrophilic materials for water 

storage and hydrophobic materials for water collection could 

improve water reuse rates from 25% to approximately 35%. 

The proposed bio-inspired designs show a potential to conserve 

rainwater and capture water from air-conditioning condenser 

pipes, with an efficiency increase of 55% to 65% in water 

savings. 

Using strong ultra-filtration materials could simulate the 

natural filtration effect of mangrove roots, enhancing water 

purification and retention. 
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The implementation of mini turbines equipped with Pelton 

wheels in a compact design could generate between 50kW to 

75kW of power. 

These turbines, when integrated with a rotor, stator, and 

generator, would create a mini hydro-power system capable of 

powering small devices, such as wireless charging stations. 

This approach could lead to a small but significant reduction in 

non-renewable resource consumption, potentially saving up to 

0.6% in coal usage. 

 

Recommendations: 

Adopt Bio-Inspired Materials for Enhanced Water 

Management 

Incorporation of hydrophilic materials for gaining efficiency in 

water storage to improve reuse rates, potentially increasing 

overall water conservation from 25% to 35%. 

Utilize hydrophobic materials to optimize and regularize water 

collection from surfaces and air-conditioning condensers, 

boosting water savings efficiency from 55% to 65%. 

Leverage Ultra-Filtration Materials for Purification 

Implement advanced ultra - filtration systems using reverse 

osmosis and materials that mimic mangrove roots, simulating 

natural filtration to enhance water purification and retention 

capabilities. This can enhance further the quality of reusable 

water, ensuring better resource management. 

Develop Mini Hydro-Power Systems with Pelton Wheels 

Install compact mini turbines with Pelton wheels, capable of 

generating between 50kW to 75kW of power, for small-scale 

renewable energy generation. 

Integrate these turbines with a rotor, stator, and generator to 

create self-sustaining power systems for facilities. This setup 

can power micro-devices such as wireless charging stations, 

adding an energy-efficient component to water conservation 

systems. 

Promote Renewable Energy Integration 

By the adaptation of mini hydro-power systems, organizations 

can reduce resilience on non-renewable energy sources, 

achieving up to a 0.6% reduction in coal consumption. This 

approach aligns with broader sustainability goals, fostering 

environment-friendly innovation in managing resources. 

 

III. CONCLUSION 

 
In conclusion, this project represents a promising approach to 

sustainable resource management, focusing on rainwater 

harvesting, the collection of condensate, and the use of micro-

hydro-logical systems. By aligning with the core principles of 

sustainability—Reduce, Reuse, and Recycle—this project 

underscores the value of efficient natural resource utilization 

within large organizations as part of their CSR initiatives. It 

further highlights the potential for these bio-inspired solutions 

to drive innovation and establish sustainable practices in 

corporate environments. For future research, we aim to explore 

the integration of Artificial Intelligence in monitoring and 

managing water usage and drainage. Additionally, we will 

develop a predictive model using Neural Network Algorithms 

to enhance the efficiency and scalability of rainwater harvesting 

and water retention, potentially leading to more substantial 

impacts in water conservation. 
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