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ABSTRACT 
Indian correctional institutions face increasing pressure due to overcrowding, high 
resource consumption and environmental degradation. Integrating environmental 
protection measures within prison infrastructure offers an opportunity to promote 
ecological sustainability while contributing to socioeconomic development. This study 
examines eco-sustainable initiatives in Indian prisons, focusing on resource 
conservation, waste management systems, renewable energy adoption and water 
efficiency measures. The analysis highlights how green prison reforms reduce 
operational costs, minimise environmental footprints and enhance rehabilitation 
outcomes through skill development and environmental awareness among inmates. 
Case-based observations from selected Indian states demonstrate the potential of 
sustainable correctional facilities to contribute to national environmental goals and the 
Sustainable Development Agenda. The findings suggest that eco-sustainable prison 
infrastructure not only supports environmental protection but also fosters long-term 
socioeconomic benefits through employment generation, reduced recidivism and 
improved public health outcomes. Policy recommendations are proposed to strengthen 
environmental governance in correctional institutions. 
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1. INTRODUCTION 
1.1. AIMS AND BACKGROUND 

The high rate of prison population in India has escalated problems associated with the infrastructure, sanitation, 
energy use and waste production1. The correctional institutions are closed communities with large ecological footprints, 
as they consume much water, require electricity and produce solid waste. The principles of sustainable development 
require all custodial institutions to be in line with the environmental protection strategy and resource efficiency 
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norms2,3. The green prison initiatives around the world have shown a decrease in the emission of greenhouse gases, 
enhanced segregation of waste materials and processes through environmental programmes of rehabilitating the 
inmates into better human beings4,5. The Environment Protection Act and national waste management rules are 
included in the frameworks of environmental governance in India, which offer a regulatory background of sustainable 
institutional management6,7. Nonetheless, the systematic inclusion of ecological ideas in the prison reforms is still 
scarce. 

This study aims to: 
• Explore the value of the concept of eco-sustainable infrastructure in Indian prisons. 
• Examine conservation and waste management actions of resources. 
• Measures the socioeconomic results of green prison reforms. 
• Guidelines on policy recommendations to enhance environmental protection in correctional systems. 
• Explore training of  the convicts of India clean mission through energy conservation. 
• Explore engaging habitual offenders to India clean mission and self-employment. 

Figure 1 

 
Figure 1 

2. EXPERIMENTAL 
This paper will follow a qualitative analytical research approach based on secondary data, which has been collected 

in government reports, policy reports and documented case studies of sustainable prison programs in India8. Indicators 
of environmental performance, like consumption of water, using renewable energy and solid waste management 
practices and programmes to develop skills were examined 9,10,11. A comparative evaluation technique was applied to 
compare the existing prison infrastructure with the eco-sustainable ones12,13. It emphasized quantifiable 
environmental parameters such as: 
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Figure 2 

 
Figure 2 

 
The socioeconomic outcomes were measured regarding the skill development, 14,15, cost savings and post-release 

employment opportunities. 
 

3. RESULTS AND DISCUSSION 
The analysis is done through comparative research of the traditional prison facilities and the eco-friendly 

correctional facilities based on the measurable environmental and socioeconomic indicators in terms of per capita 
consumption of water, energy, waste diversion rate, operational costs, and the involvement of inmates in the skill 
development programmes. The reasoning of interpretation is based on a cause/effect pattern: 

Infrastructure intervention - environmental change that can be measured - financial outcome - social impact. 
 

3.1. WATER CONSERVATION EFFICIENCY 
Baseline measurement shows that traditional prisons are using about 150-180 litres of water per inmate per day. 

In those facilities where rainwater collection, grey water recycling, and low-flow sanitation systems were implemented, 
the consumption of water dropped to 100-130 litres of water per inmate/day, which was a 25-35% cut. 

The decrease can be directly related to: 
• Replacement of the city supply with collected rainwater. 
• Use of treated greywater for non-drinking purposes. 
• To minimise wastage in terms of fixtures. 
The rational conclusion is that sustained reductions are explained by structural, but not behavioural, alterations in 

water management systems. This is financially translated to a 15-25% reduction of the costs of annual water 
procurement and if pumping 
Table 1 

Table 1 Comparative Water Consumption Indicators 

Indicator Conventional Model Eco-Sustainable Model Observed Change 
Per capita use (LPCD) 150–180 100–130 ↓ 25–35% 

Annual consumption (1,000 inmates) 54–60 million litres 38–45 million litres ↓ 12–18 million litres 
Rainwater harvesting output Minimal/None 1.5–3 million litres/year Structural substitution 
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Greywater reuse Not systematic 20–30% reuse Demand reduction 

 
3.2. RENEWABLE ENERGY INTEGRATION 

Conventional jails are virtually grid dependent. This practice has seen institutions implementing solar photovoltaic 
(100-500 kW capacity) to create 30-50 per cent of their electricity needs within the institution. Annual solar power 
varied between 150,000 and 700,000 kWh, to the extent that carbon emissions were diminished. 

The reason is interpreted on the logic of energy substitution: 
Renewable generation substitutes the grid electricity, which is fossil based - electricity cost cut - long-term cost 

savings subsequent to capital payback. 
The retrofitting of the LED lowered the lighting loads by around 25-35 per cent, and biogas saved 15-20 LPG 

cylinders/month in medium-sized facilities. These results prove that the diversification of energy yields environmental 
and fiscal benefits without endangering operational security. 
Table 2 

Table 2 

Parameter Conventional Prison Eco-Sustainable Prison Improvement 
Electricity source 100% grid-based 30–50% solar-integrated Renewable substitution 

Annual solar generation 0 kWh 150,000–700,000 kWh Emission reduction 
CO₂ emissions Baseline grid factor ↓ 120–500 MT/year Climate benefit 

LED retrofitting impact Limited 25–35% lighting reduction Efficiency gain 
Estimated annual bill ₹1–1.5 crore ₹70–90 lakh ↓ 20–30% 

 
3.3. WASTE MANAGEMENT OUTCOMES 

According to the waste audits, 0.4-0.6 kg of solid waste is produced per inmate each day in an average prison. 
Segregation and composting facilities diverted 50-65% of the total waste from landfills. 

Organic waste 17 Compost generated 50-80 tonnes of manure each year in medium-sized organizations. This 
product found application in prison agriculture, which saved 30-40 per cent of fertiliser. Paper and plastic recyclability 
earned an extra income of 3-8 lakh each year. 

This is interpreted based on material flow analysis: 
Segregation at source - organic diversion. Cost offset - compost production, agricultural reuse. 
Therefore, waste management reforms transform a liability into an input productive stream. 

Table 3 
Table 3 Waste Flow Outcomes 

Indicator Conventional Model Eco-Sustainable Model Change 
Waste generation 0.4–0.6 kg/inmate/day Similar baseline 

 

Landfill disposal 70–80% 30–40% ↓ 40–50% 
Compost production Minimal 50-80 tonnes/year Circular reuse 

Fertiliser cost Full external purchase ↓ 30-40% Cost offset 
Recycling revenue Negligible ₹3–8 lakh/year Supplementary income 

 
According to the material flow analysis, source segregation makes it possible to convert organic wastes into 

productive agricultural input to decrease reliance on landfills. 
 

3.4. BUILT ENVIRONMENT AND MICROCLIMATIC EFFECTS 
Green landscaping16 and better ventilation lowered the ambient temperatures in some facilities by 2-4 °C. This 

reduced reliance on mechanical cooling by 10-15%, and this indirectly saved energy. 
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The environmental rationality is architectural: the passive design elements minimize the artificial energy 
requirement. The mentioned minor decreases in heat incidents and sanitation incidents (8-12 per cent) are indicators 
of better environmental health status, but the prolonged association of clinical issues needs further investigation. 
Table 4 

Table 4 Microclimatic and Environmental Indicators 

Parameter Traditional Infrastructure Green Infrastructure Impact 
Internal temperature Baseline ↓ 2–4°C Reduced cooling load 

Mechanical cooling dependence High ↓ 10–15% Energy saving 
Green cover Limited ↑ 15–25% Carbon sink effect 

Heat-related complaints Baseline ↓ 8–12% Health improvement 

 
Passive design and more vegetation cover are viewed as the reason behind the temperature moderation effect. 
 

3.5. SOCIOECONOMIC AND REHABILITATION INDICATORS 
Inmates in eco-model prisons were engaged in sustainability-related vocational programmes (25-40% of the 

inmates in these facilities), when compared to less than 10% in traditional facilities. Exposure training was between 300 
and 600 hours per year. 

Institutions reported: 
• 10-18 per cent greater post release employability of trained prisoners. 
• 5-12 per cent reduced recidivism rates of programme participants. 
• 15-25% cut in total utility-related operational expenses. 
The meaning is based on an interpretive logic of rehabilitation: 
Organized environmental activity - acquisition of skills - enhanced employability - fewer reintegration impediments. 
Although the relationship between sustainability programmes and recidivism cannot be demonstrated conclusively 

within the scope of this study, the trends in the associated relationships indicate a positive outcome in behaviour. 
Table 5 

Table 5 Socioeconomic Performance Comparison 

Indicator Conventional Model Eco-Sustainable Model Change     
Inmate skill participation <10% 25–40% 3–4× increase     

Training exposure Limited 300–600 hrs/year Structured skill-building     
Post-release employability Baseline ↑ 10–18% Reintegration support     

Recidivism trend (participants) Baseline ↓ 5–12% Behavioural association     
Utility cost savings Minimal 15–25% annually Budgetary flexibility     

 
These findings indicate that Linked Vocational Programmes linked to sustainability have been linked to better 

employment signals post release. Although causality is not conclusive, associative trends show that there are good 
rehabilitation results. 
 
3.6. INTEGRATED IMPACT ASSESSMENT 

Eco-sustainable prison infrastructure shows: when the environmental indicators are viewed as a collective: 
• 25-35% water conservation 
• Replacement of 30-50% of the energy with renewable energy. 
• 50-65% landfill diversion 
• 15-25% operational cost reduction 
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Table 6 
Table 6 Traditional vs Eco-Sustainable Prison Model 

Indicator Traditional Prison Eco-Sustainable Model Average Improvement 
Water Use 150–180 LPCD 100–130 LPCD 25–35% reduction 

Electricity Dependency 100% grid-based 50–70% grid-based 30–50% renewable shift 
Waste to Landfill 70–80% 30–40% 40–50% reduction 

Annual Utility Costs ₹1–1.5 crore ₹70–90 lakh 20–30% savings 
Inmate Skill Participation <10% 25–40% 3–4x increase 

 
4. CONCLUSION 

The findings show that the sustainability interventions produce multi-layered benefits on the environmental, 
economic, and social spheres. This has been mostly structural and systemic enhancement, and not incidental, and this 
implies that it can be scaled, with the right kind of policy backing. The information suggests that Indian eco-sustainable 
prison reforms generate quantifiable resource optimization and cost-efficiency in addition to partaking in vocational 
rehabilitation. It is interpreted based on measurable environmental performance indicators and the relative institutional 
outcomes, and not speculative assumptions. In general, the eco-sustainable infrastructure can be viewed as an 
environmental governance tool as well as a correctional reform tool, as long as it is implemented with the help of the 
regular administrative control and technical power. Convicts in custody could be extensively trained to participate in the 
India Clean Mission, focusing on energy conservation and waste management. Upon completion of their sentences, 
rehabilitation programs could engage habitual offenders and unemployed youth in ongoing environmental protection 
initiatives. This approach would significantly contribute to a crime-free society, fostering social harmony and peace. It 
would also alleviate the burden on the overburdened judiciary by reducing case pendency and drive socio-economic 
growth. 

  
CONFLICT OF INTERESTS  

None.   
 

ACKNOWLEDGMENTS 
None. 
 

REFERENCES 
Aggarwal, A. (2023). The Indian Prison and Apathy of Prisoners in the 21st Century: A Reformative Approach. CPJ Law 

Journal, 14, 174.  
Blumenshine, P., Egerter, S., Barclay, C. J., Cubbin, C., and Braveman, P. A. (2010). Socioeconomic Disparities in Adverse 

Birth Outcomes: A Systematic Review. American Journal of Preventive Medicine, 39(3), 263–272. 
https://doi.org/10.1016/j.amepre.2010.05.012  

Bridge, G., and Perreault, T. (2009). Environmental Governance. In N. Castree, D. Demeritt, D. Liverman, and B. Rhoads 
(Eds.), A Companion to Environmental Geography ( 475–497). Wiley-Blackwell. 
https://doi.org/10.1002/9781444305722.ch28  

Glewwe, P. (2002). Schools and Skills in Developing Countries: Education Policies and Socioeconomic Outcomes. Journal 
of Economic Literature, 40(2), 436–482. https://doi.org/10.1257/jel.40.2.436  

Hovdhaugen, E., Frølich, N., and Aamodt, P. O. (2013). Informing Institutional Management: Institutional Strategies and 
Student Retention. European Journal of Education, 48(1), 165–177. https://doi.org/10.1111/ejed.12002  

Jeffry, L., Ong, M. Y., Nomanbhay, S., Mofijur, M., Mubashir, M., and Show, P. L. (2021). Greenhouse Gases Utilization: A 
Review. Fuel, 301, 121017. https://doi.org/10.1016/j.fuel.2021.121017  

Kiang, M. Y. (2003). A Comparative Assessment of Classification Methods. Decision Support Systems, 35(4), 441–454. 
https://doi.org/10.1016/S0167-9236(02)00110-0  

https://www.granthaalayahpublication.org/Arts-Journal/index.php/ShodhKosh
https://dx.doi.org/10.29121/shodhkosh.v7.i9s.2026.7967
https://dx.doi.org/10.29121/shodhkosh.v7.i9s.2026.7967
https://doi.org/10.1016/j.amepre.2010.05.012
https://doi.org/10.1016/j.amepre.2010.05.012
https://doi.org/10.1016/j.amepre.2010.05.012
https://doi.org/10.1002/9781444305722.ch28
https://doi.org/10.1002/9781444305722.ch28
https://doi.org/10.1002/9781444305722.ch28
https://doi.org/10.1257/jel.40.2.436
https://doi.org/10.1257/jel.40.2.436
https://doi.org/10.1111/ejed.12002
https://doi.org/10.1111/ejed.12002
https://doi.org/10.1016/j.fuel.2021.121017
https://doi.org/10.1016/j.fuel.2021.121017
https://doi.org/10.1016/S0167-9236(02)00110-0
https://doi.org/10.1016/S0167-9236(02)00110-0


Lallan Ojha, and Dr. Arunanshu Dubey  
 

ShodhKosh: Journal of Visual and Performing Arts 28 
 

Li, Y., Chen, X., Wang, X., Xu, Y., and Chen, P. H. (2017). A Review of Studies on Green Building Assessment Methods by 
Comparative Analysis. Energy and Buildings, 146, 152–159. https://doi.org/10.1016/j.enbuild.2017.04.076  

Mytton, D. (2021). Data Centre Water Consumption. npj Clean Water, 4(1), 11. https://doi.org/10.1038/s41545-021-
00101-w  

Parris, T. M., and Kates, R. W. (2003). Characterizing and Measuring Sustainable Development. Annual Review of 
Environment and Resources, 28(1), 559–586. https://doi.org/10.1146/annurev.energy.28.050302.105551  

Pfister, S., Bayer, P., Koehler, A., and Hellweg, S. (2011). Projected Water Consumption in Future Global Agriculture: 
Scenarios and Related Impacts. Science of the Total Environment, 409(20), 4206–4216. 
https://doi.org/10.1016/j.scitotenv.2011.07.019  

Rost, S., Gerten, D., Bondeau, A., Lucht, W., Rohwer, J., and Schaphoff, S. (2008). Agricultural Green and Blue Water 
Consumption and its Influence on the Global Water System. Water Resources Research, 44(9). 
https://doi.org/10.1029/2007WR006331  

Sechelski, A. N., and Onwuegbuzie, A. J. (2019). A Call for Enhancing Saturation at the Qualitative Data Analysis Stage Via 
the Use of Multiple Qualitative Data Analysis Approaches. The Qualitative Report, 24(4), 795–821. 
https://doi.org/10.46743/2160-3715/2019.3554  

Sznajd-Weron, K., and Sznajd, J. (2000). Opinion Evolution in Closed Community. International Journal of Modern Physics 
C, 11(6), 1157–1165. https://doi.org/10.1142/S0129183100000936  

Trushna, T., Krishnan, K., Soni, R., Singh, S., Kalyanasundaram, M., Annerstedt, K. S., and Diwan, V. (2024). Interventions 
to Promote Household Waste Segregation: A Systematic Review. Heliyon, 10(2), e24332. 
https://doi.org/10.1016/j.heliyon.2024.e24332  

Westerman, P. W., and Bicudo, J. R. (2005). Management Considerations for Organic Waste use in Agriculture. 
Bioresource Technology, 96(2), 215–221. https://doi.org/10.1016/j.biortech.2004.05.011  

Yao, Y., Zhu, X., Xu, Y., Yang, H., Wu, X., Li, Y., and Zhang, Y. (2012). Assessing the Visual Quality of Green Landscaping in 
Rural Residential Areas: The Case of Changzhou, China. Environmental Monitoring and Assessment, 184(2), 951–
967. https://doi.org/10.1007/s10661-011-2012-z  

https://www.granthaalayahpublication.org/Arts-Journal/index.php/ShodhKosh
https://doi.org/10.1016/j.enbuild.2017.04.076
https://doi.org/10.1016/j.enbuild.2017.04.076
https://doi.org/10.1038/s41545-021-00101-w
https://doi.org/10.1038/s41545-021-00101-w
https://doi.org/10.1146/annurev.energy.28.050302.105551
https://doi.org/10.1146/annurev.energy.28.050302.105551
https://doi.org/10.1016/j.scitotenv.2011.07.019
https://doi.org/10.1016/j.scitotenv.2011.07.019
https://doi.org/10.1016/j.scitotenv.2011.07.019
https://doi.org/10.1029/2007WR006331
https://doi.org/10.1029/2007WR006331
https://doi.org/10.1029/2007WR006331
https://doi.org/10.1029/2007WR006331
https://doi.org/10.46743/2160-3715/2019.3554
https://doi.org/10.46743/2160-3715/2019.3554
https://doi.org/10.46743/2160-3715/2019.3554
https://doi.org/10.1142/S0129183100000936
https://doi.org/10.1142/S0129183100000936
https://doi.org/10.1016/j.heliyon.2024.e24332
https://doi.org/10.1016/j.heliyon.2024.e24332
https://doi.org/10.1016/j.heliyon.2024.e24332
https://doi.org/10.1016/j.biortech.2004.05.011
https://doi.org/10.1016/j.biortech.2004.05.011
https://doi.org/10.1007/s10661-011-2012-z
https://doi.org/10.1007/s10661-011-2012-z
https://doi.org/10.1007/s10661-011-2012-z

	Outcomes of Eco‑Sustainable Prison Infrastructure in India: Resource Conservation, Waste Management, and Socioeconomic Effects
	Lallan Ojha 1, Dr. Arunanshu Dubey 2
	1 Research Scholar, Institute of Legal Studies and Research, GLA University, Mathura, India
	2 Assistant Professor, Institute of Legal Studies and Research, GLA University, Mathura, India


	1. INTRODUCTION
	1.1. Aims and Background
	Figure 1


	2. Experimental
	Figure 2

	3. Results and Discussion
	3.1. Water Conservation Efficiency
	Table 1

	3.2. Renewable Energy Integration
	Table 2

	3.3. Waste Management Outcomes
	Table 3

	3.4. Built Environment and Microclimatic Effects
	Table 4

	3.5. Socioeconomic and Rehabilitation Indicators
	Table 5

	3.6. Integrated Impact Assessment
	Table 6


	4. Conclusion
	CONFLICT OF INTERESTS
	ACKNOWLEDGMENTS
	REFERENCES
	Aggarwal, A. (2023). The Indian Prison and Apathy of Prisoners in the 21st Century: A Reformative Approach. CPJ Law Journal, 14, 174.
	Blumenshine, P., Egerter, S., Barclay, C. J., Cubbin, C., and Braveman, P. A. (2010). Socioeconomic Disparities in Adverse Birth Outcomes: A Systematic Review. American Journal of Preventive Medicine, 39(3), 263–272. https://doi.org/10.1016/j.amepre.2...
	Bridge, G., and Perreault, T. (2009). Environmental Governance. In N. Castree, D. Demeritt, D. Liverman, and B. Rhoads (Eds.), A Companion to Environmental Geography ( 475–497). Wiley-Blackwell. https://doi.org/10.1002/9781444305722.ch28
	Glewwe, P. (2002). Schools and Skills in Developing Countries: Education Policies and Socioeconomic Outcomes. Journal of Economic Literature, 40(2), 436–482. https://doi.org/10.1257/jel.40.2.436
	Hovdhaugen, E., Frølich, N., and Aamodt, P. O. (2013). Informing Institutional Management: Institutional Strategies and Student Retention. European Journal of Education, 48(1), 165–177. https://doi.org/10.1111/ejed.12002
	Jeffry, L., Ong, M. Y., Nomanbhay, S., Mofijur, M., Mubashir, M., and Show, P. L. (2021). Greenhouse Gases Utilization: A Review. Fuel, 301, 121017. https://doi.org/10.1016/j.fuel.2021.121017
	Kiang, M. Y. (2003). A Comparative Assessment of Classification Methods. Decision Support Systems, 35(4), 441–454. https://doi.org/10.1016/S0167-9236(02)00110-0
	Li, Y., Chen, X., Wang, X., Xu, Y., and Chen, P. H. (2017). A Review of Studies on Green Building Assessment Methods by Comparative Analysis. Energy and Buildings, 146, 152–159. https://doi.org/10.1016/j.enbuild.2017.04.076
	Mytton, D. (2021). Data Centre Water Consumption. npj Clean Water, 4(1), 11. https://doi.org/10.1038/s41545-021-00101-w
	Parris, T. M., and Kates, R. W. (2003). Characterizing and Measuring Sustainable Development. Annual Review of Environment and Resources, 28(1), 559–586. https://doi.org/10.1146/annurev.energy.28.050302.105551
	Pfister, S., Bayer, P., Koehler, A., and Hellweg, S. (2011). Projected Water Consumption in Future Global Agriculture: Scenarios and Related Impacts. Science of the Total Environment, 409(20), 4206–4216. https://doi.org/10.1016/j.scitotenv.2011.07.019
	Rost, S., Gerten, D., Bondeau, A., Lucht, W., Rohwer, J., and Schaphoff, S. (2008). Agricultural Green and Blue Water Consumption and its Influence on the Global Water System. Water Resources Research, 44(9). https://doi.org/10.1029/2007WR006331
	Sechelski, A. N., and Onwuegbuzie, A. J. (2019). A Call for Enhancing Saturation at the Qualitative Data Analysis Stage Via the Use of Multiple Qualitative Data Analysis Approaches. The Qualitative Report, 24(4), 795–821. https://doi.org/10.46743/2160...
	Sznajd-Weron, K., and Sznajd, J. (2000). Opinion Evolution in Closed Community. International Journal of Modern Physics C, 11(6), 1157–1165. https://doi.org/10.1142/S0129183100000936
	Trushna, T., Krishnan, K., Soni, R., Singh, S., Kalyanasundaram, M., Annerstedt, K. S., and Diwan, V. (2024). Interventions to Promote Household Waste Segregation: A Systematic Review. Heliyon, 10(2), e24332. https://doi.org/10.1016/j.heliyon.2024.e24...
	Westerman, P. W., and Bicudo, J. R. (2005). Management Considerations for Organic Waste use in Agriculture. Bioresource Technology, 96(2), 215–221. https://doi.org/10.1016/j.biortech.2004.05.011
	Yao, Y., Zhu, X., Xu, Y., Yang, H., Wu, X., Li, Y., and Zhang, Y. (2012). Assessing the Visual Quality of Green Landscaping in Rural Residential Areas: The Case of Changzhou, China. Environmental Monitoring and Assessment, 184(2), 951–967. https://doi...


