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Abstract- Energy use and carbon emissions from server
infrastructure have grown to be major environmental concerns due
to the quick expansion of digital services and the growing reliance
on data centers. This abstract describes a new method for detecting
carbon emissions from servers with the goal of making data centers
more sustainable.

Concern over data center carbon emissions is growing as the globe
struggles to face the effects of climate change. Recent research
indicates that data centers account for a sizeable portion of the
world's electricity use and carbon emissions. It is clear that tackling
data center sustainability is a moral and environmental
responsibility as well as a technical problem.
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I. INTRODUCTION
Identifying carbon emissions from servers is an essential task in the
quickly changing world of technology today. The method of
quantifying and tracking the carbon emissions related to the
functioning of these essential computational infrastructures is
known as "carbon detection from servers."
It's vital to detect carbon emissions from servers. The amount of
servers, the size of the space, the effectiveness of the cooling
equipment, and the frequency of staff access can all affect the CO2
levels in server rooms. In well-ventilated areas, the average indoor
CO2 concentration is 400-1,000 parts per million (ppm). High
readings, much above this range, may be reason for alarm and
should initiate more research to find the root of the problem. CO2
sensors offer real-time measurements and can be used to monitor
CO2 levels in server rooms. Your building management system and
environmental monitoring system can be interconnected with these
sensors. It's critical to maintain ideal CO2 levels for the workers'
health and efficiency in the server room.
Think about things like accuracy, response time, range, and
compatibility with your monitoring system when choosing a CO2
sensor for your server room.

1. STUDIES AND FINDINGS

A. STUDIES:

As the backbone of our globally interconnected world, the growth
of digital infrastructure has led to an unprecedented spike in the
utilization of data centers and server rooms. Nonetheless, these
settings are well known for their significant carbon emissions,
which are mostly caused by the high energy needs and cooling
requirements. One of the most important methods for controlling
emissions is the use of CO2 sensors to track the amount of carbon
dioxide present in these areas. Determining the ideal CO2
thresholds is a crucial component of this strategy since it keeps

operational functionality and environmental sustainability in

check. In an effort to shed light on an important but little-studied area
of environmental control in server rooms, this paper explores the
nuances of setting and implementing such limits. Standard baseline
CO2 levels in indoor areas are normally maintained at approximately
400 parts per million (ppm). However, because of the limited airflow
and increased emissions from the equipment, CO2 levels in server
rooms typically rise much beyond this baseline. These heights provide
possible health concerns to those operating in these areas as well as
threats to the operation of the equipment. Setting suitable CO2
thresholds in server rooms is essential, and this is further supported by
the requirement to balance emission reduction with the preservation of
a healthy work environment. While previous research sheds light on
CO2 levels in different indoor environments, a dearth of thorough
studies addresses the complex needs of server rooms.

Increases in carbon dioxide are contributing to pollution in the
environment, global warming, and other problems. There are several
levels at which carbon emissions occur, the server rooms being one.
Server rooms are utilized in a variety of settings, such as institutions,
private businesses, and schools. By regulating the quantity of
emissions, we can lower the carbon footprint. Measuring the emission
amount allows us to monitor it. One of the most important tools for
identifying carbon in the atmosphere is the C02 sensor.

The articles below demonstrate how certain algorithms can be used to
track and maintain the CO2 levels from servers. Different techniques
and algorithms can be employed at different levels to detect thecarbon.

Step 1: Gathering Information

1. Sensor Deployment: To collect data on carbon emissions in real
time, strategically place CO2 sensors in the server room.

2. Data Collection: Gather and record CO2 readings from the sensors
at regular intervals (e.g., once per minute).

Step 2: Information Processing

3. Data Preprocessing: - Accurately calibrate sensor data and
eliminate anomalies.

- For improved analysis, aggregate data over time intervals (hourly,
daily, etc.)

Step 3: Examining and ldentifying Trends

1. Identification of Thresholds: - Establish acceptable CO2
thresholds. Establish the secure range that the server room should
function in.

2. Instantaneous Tracking:

- Pay careful attention to CO2 levels.

In the event that CO2 levels exceed the established limits, sound an
alarm and take prompt action.

Step Four: Enhancement

3. Determine the Sources:

- Establish a connection between higher CO2 levels and server room
operations, such as workload, cooling systems, or ambient
conditions.
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Techniques for Optimization: _ architecture is to find the carbon level which is hazardous to the
Apply dynamic modifications in light of the analysis: environment. After the data is analyzed the threshold is examine

Load balancing: To reduce emissions, divide the workload among by system, if the system breaches the threshold mark the process is
%er‘t’.ers.' iion of Cooling: Modi y oms 1 rol the StoPPed and after that system tries to optimize carbon emission
ptimization of Cooling: Modify cooling systems to control the y . oy several methods. If the threshold is not breached then the

environment without using too much energy. rocess restarts from collecting the carbon particles
Renewable Energy Usage: Give the servers' power from renewable P 9 P .

energy sources top priority. Threshold Val
resho alue:

Step5:

Itergtion and Feedback Loop A server room's CO2 threshold value may change depending on anumber
Continuous Learning: - Make improvements to algorithms andmodels of variables, including ventilation, safety regulations, androom size.
by utilizing the data gathered. Typically, for indoor air quality, the threshold for CO2levels is around
Use machine learning algorithms to forecast emission trends and 1000 parts per million (ppm). However, in a serverroom, where airflow
instantly adjust tactics. might be more restricted and emissions couldbe higher, a lower threshold
Regular Evaluation: - Evaluate the efficacy of optimizations thathave might be necessary.

been put into place on a regular basis. Setting the threshold for server rooms at between 800 and 1000 ppm is
Revise strategies and thresholds in light of fresh information and standard procedure. If the CO2 level exceeds this range, itindicates a need
alterations in the environment. for improved ventilation, better cooling, or workload adjustments to

maintain a healthier environment and reduce carbon emissions

Step 6: Intelligence and Reporting Depending on the server room's size, occupancy, and the particular needs

Data Visualization: - Produce reports and data visualizations that of its equipment, the barrier may need to be adjusted. Establishing an
highlight trends, improvements, and the overall decrease in emissions. acceptable threshold for your particularenvironment might be aided by
routine monitoring and calibration.

Step 7: Practical Takeaways The research methodology utilized in this study comprised the deliberate
practical Recommendations: - Create practical suggestions for placement of CO2 sensors in several server rooms. In order to record CO2
lowering carbon emissions in server rooms based on insights. With the levels in real time, data was gathered on a regular basis. The rooms' sizes,
aim of reaching net-zero emissions, this algorithm serves as the ventilation systems, and the requirement for environmental
foundation for a system that continuously tracks, evaluates, and considerations led to the selectionof the 800-1000 ppm threshold range.
optimizes carbon emissions in server rooms. The way this technique is The deployment of real-time monitoring systems facilitated prompt
implemented may differ depending on the particular technologies and actions in the event that CO2 concentrations neared or surpassed
infrastructure that are employed. To accomplish the intended predetermined thresholds. To determine how cooling systems, workload,
optimization, take into account combining this method with suitable and CO2 levels relate to emissions, a correlation betweenthese variables
control mechanisms and technologies. was examined.

System Architecture: FINDINGS: _ .
-Observed CO2 Levels Analysis: Showed changes in CO2 levels over the

course of several operational phases by presenting and analyzing the data
that was gathered. highlighted patterns or trends inthe server rooms' CO2
concentrations.

Server room expel a large amount of carbon particles in the

| Server Rooms

[ o ooy | ; -Threshold Breaches and Impact Assessment: Cases when CO2levels
inanndl neared or exceeded the predetermined thresholds were discussed.
; examined the effects of these breaches on emissions,energy use, and
E ARENAEEE general operating conditions.
nput

Correlation with Server Room Activities: The relationship betweenCO2
levels and other variables, including server workload, cooling system
usage, and other environmental parameters, was examined. emphasized
how these factors affect CO2 concentrations.

Preprocessing

Threshold Reached

Generate Alam

FRNRURNAL -Effectiveness of reaction and Adaptation: Assessed the efficiency ofthe
reaction mechanisms in the event that thresholds were crossed.talked
about any changes made to the response system in light of these findings.

User Dashboard Monitor Data
—

Comparative Analysis with Industry Standards: This involved comparing

] ] the CO2 levels and response tactics that were observed with the best
Figure 1. Workflow Diagram practices or current industry standards. highlighted, using industry

environment. The functions of architecture begins by collecting benchmarks, areas of alignment and possible areas forimprovement.

the carbon particles present in the server room. After that a

sensor monitors the carbon particle which acts as a input for

preprocessing. When the data is preprocessed it is analyzed using

the algorithm which are mentioned above. The goal of the system )
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User Interfaces:

Cross-Platform Compatibility: Ensure the user interface is accessible
across diverse devices.

Accessibility Standards: Adhere to standards like WCAG for
inclusivity.

Hardware Interfaces:

Energy Monitoring Devices: Integrate with external sensors for real-
time energy data.

Lifecycle Management Tools: Interface with tools for equipment
tracking and maintenance scheduling.

Software Interfaces:

Carbon Offset Platforms: Interface with external platforms for accurate
carbon offset tracking.

Energy Efficiency Analytics Software: Integrate analytics software for
detailed efficiency metrics.

Regulatory Compliance Software: Interface with regulatory tools for
compliance updates

Communication Interfaces:

APIs for Data Distribution: Provide APIs for efficient data distribution
and communication.

Environmental Audit Services: Establish communication interfaces for
audit results and recommendations.

Nonfunctional Requirements
Performance Requirements:
[ ]

The user interface should provide real-time or near-real-time

responses to user interactions for efficient
monitoring and control.
The ability to adjust the frequency of data logging to meet
specific monitoring and reporting requirements.
Data transmission from sensors to the central monitoring
system is robust and reliable to prevent data loss.
Security Requirements:

e Encryptall transmitted data using industry-standard protocols.
e Implement role-based access controls and enforce multi-
factor authentication for user logins.
Software Quality Attributes:

¢ Implement real-time performance monitoring tools for energy
efficiency and carbon emissions.
Support APIs for interoperability with external green tech
solutions.
Ensure 98% accuracy in carbon emission measurements for
reliable data.
System Requirements
Database Requirements:
o

Implement a database for real-time energy consumption data.

e Develop a database to track carbon emissions.

Software Requirements:

e Implement analytics software for reporting on hardware.

Operating System: Raspbian (for Raspberry Pi) or Arduino
firmware (for Arduino).

e Sensor Interface Code

e Alarm Logic

Hardware Requirements:

e Carbon Sensor: MOS (metal-oxide semiconductor) sensor,

NDIR (non-Dispersive infrared) sensors.
Single Board Computer: Need a Arduino, Raspberry Pi

Data Storage Device.

I11.DISCUSSION

CO2 Levels and Server Room Factors: Increasing server workloads
frequently result in higher energy usage and heat production, which
has an immediate effect on CO2 levels. Processing that is done
intensively increases the need for cooling, which may change
ventilation and airflow and affect CO2 concentrations. Variations in
workload may be closely correlated with CO2 concentrations.
Because of the increased heat output during peak usage, CO2 levels
tend to rise, necessitating greater cooling and so altering the overall
room climate. The amount of CO2 is directly impacted by cooling
system efficiency. Inefficient cooling systems may use more energy
and produce more CO2 as a result.

In order to disperse CO2 and maintain ideal levels, well-maintained
cooling systems provide sufficient ventilation and airflow. Air
stagnation and elevated CO2 concentrations can result from inefficient
systems. A good balance of air quality is maintained with the aid of
adequate ventilation. Efficient ventilation facilitates the removal of
CO2 and the intake of fresh air. Insufficient or insufficient CO2
buildup can be caused by ventilation, particularly when combined with
higher temperatures and more effort. This may result in certain areas
of the space having higher CO2 concentrations. Ventilation, cooling
systems, and workload are all related. Demands for a high workload
have an impact on cooling needs, which in turn affect ventilation and
airflow. In consequence, higher CO2 levels may result from
ineffective or insufficient ventilation and cooling systems. The secret
to controlling CO2 emissions is to strike a balance between workload
and effective cooling and ventilation. More efficient control of CO2
levels may be achieved by optimizing cooling syste'ms and
implementing dynamic workload distribution.

Safety Protocols:

Any environment needs safety procedures, but server rooms and other
similar spaces provide unique dangers and hazards. The following is a
thorough explanation of server room safety procedures:

Control of Access: Enforce stringent access control procedures to
guarantee that the server room is only accessed by authorized
individuals.

Make use of biometric scanners or key cards as electronic access control
solutions.

For accountability, keep track of who enters and leaves the server room.
Clearly identify the approved individuals who have received server
room safety protocol training.
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Protect sensitive data from cyber attacks by encrypting it and putting
Environmental Monitoring: Set up devices to monitor the server room's robust access controls in place.
humidity, temperature, and air quality. Update firmware and software frequently to fix security flaws.
Establish alerts to inform staff members of any departures from To find and fix any possible vulnerabilities in the server room
permitted bounds. infrastructure, do penetration tests and security audits.
To guarantee appropriate ventilation and temperature control, have
HVAC (heating, ventilation, and air conditioning) systems inspected |nstruction and Training: Give all staff members who have access to the
and maintained on a regular basis. server room thorough instruction on safety precautions, emergency
Keep an eye out for flooding or water leaks that could harm equipment. protocols, and best practices.

Ensure that staff members are equipped to handle emergencies by
Fire Prevention and Suppression: Fit the server room with smoke conducting frequent safety drills and simulations.
detectors and fire suppression equipment (such sprinklers or clean Promote a culture of safety consciousness and accountability among all
agent systems). staff members, stressing the significance of following safety procedures
To guarantee that fire suppression equipment is operating properly, at all times.
perform routine maintenance and inspections. Organizations can help guarantee the security and safety of their server
Keep clear routes for emergency evacuation and store combustible rooms, reduce the chance of mishaps and downtime, and safeguard
items away from Server equipment. priceless hardware and data by putting these thorough safety procedures
Make sure all staff members are knowledgeable about emergency exits into practice. Maintaining a secure and effective server room
and protocols by creating and reviewing fire evacuation plans on aenvironment requires routine maintenance, training, and adherence to
regular basis. safety regulations.

Automated Alert Systems: Put in place alerting systems that are able to Future Scope:
recognize when certain criteria or thresholds are not met.
Set up alarm triggers according to particular requirements, such as
unexpected increases in energy usage, broken equipment, potential
dangers, or unusual environmental conditions.
Make use of rule-based logic or machine learning algorithms to find
patterns, trends, or anomalies in the data and produce alerts in response.

The future scope for carbon detection systems in server rooms is likely to
see advancements and innovations in several key areas, driven by
emerging technologies and evolving environmental and industry trends.
Here are some potential future developments:

. Integration with 10T and Al:
ensor Networks: Increased integration with Internet of Things (IoT)
devices could lead to more extensive sensor networks, providing real-
time data on environmental conditions in server rooms.
. Al Analytics: Artificial intelligence (Al) could enhance the analysis of
Check for wear and damage on power cables and connections on a . . .

data from carbon detection systems, improving the accuracy of threat

regular . . b_aS|s. detection and reducing false alarms.
Employees should get training on correct electrical safety practices,

such as how to turn off equipment safely in an emergency. , A qvanced Sensing Technologies:

Electrical safety: Make sure that electrical systems are installed byé
trained experts and are correctly grounded.
Use Uninterruptible Power Supply (UPS) systems and redundant
power supplies to guard against surges and power outages.

Multifunctional Sensors: Future sensors may have the capability to detect
various gases, particulate matter, and environmental conditions beyond
carbon monoxide, providing a more comprehensive safety solution.

C ep L . Miniaturization: Advances in sensor technology may lead to smaller,
Request comments on the alerts' efficacy, timeliness, and clarity as well L - . i .
more efficient sensors that can be easily deployed in various locations

as ideas for enhancement. ..

. . . . within server rooms.
Over time, use input to incrementally improve response protocols,
system configurations, and alarm notification processes.

Feedback loop and continuous improvement: Create a feedback loop to
get opinions from users and stakeholders on how well alert notification
systems are working.

3. Remote Monitoring and Management:

Cloud-Based Solutions: Remote monitoring and management through
cloud-based platforms could become more prevalent, enabling IT
professionals to access real-time data and manage server room conditions
from anywhere.

Equipment Handling: Train staff members on how to install

and handle server equipment correctly.
When transferring large or heavy equipment, use the proper lifting gear
and methods.
To avoid tipping, make sure that equipment racks are firmly fastened.
Check equipment frequently for wear or damage, and take quick action
to fix any problems you find.

4. Global Connectivity:

Interconnected Facilities: Multi-site organizations may implement
interconnected carbon detection  systems across different locations,
allowing for a centralized and coordinated approach to environmental

Cable Management: To reduce trip risks and avoid cable damage, put safety

appropriate cable  management  techniques into  place.
To make maintenance and troubleshooting easier, properly label

cables.
Make sure that cables are installed securely and are arranged and
protected by using conduits or cable trays.

Security measures: To prevent unwanted entry and identify intrusions,

install security cameras and alarm systems.
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Sr.No TITLE AUTHOR YEAR FINDINGS
1 Real-time Ruiyun Yu, 2011 The paper introduces a real-time
Cgrbgn Wanjian CO2 emission monitoring system
Dioxide Wu, Nian using participatory sensing
I]::/lrgifistg?iln Xia, Haobo technology. It combines sensor nodes
System Bagsed Qeng, anfi with CO2 sensors, Bluetooth-enabled
on Mingyu Liu smartphones with GPS, and an
Participatory ArcGIS-based web server.
Sensing
Technology
2 Towards a Mathieu 2012 The paper addresses the challenge
Zero-Carbon Lemay, of reducing greenhouse gas (GHG)
Network Kim-Khoa emissions in the information and
Nguyen, communication technologies (ICT)
ilu St('i sector, focusing on the carbon
rnau . . .
§ footprint of electronic devices.
Mohamed P v
Cheriet
3 A NDIR- D. Garcia- 2012 The paper introduces a wireless
based CO2 Romeo, H. sensor network interface designed for
Monitor Fuentes, N. low-power measurement of carbon
System for Medrano, dioxide (CO2) concentration in
Wireless B. Calvo, battery-operated sensor nodes. It
Sensor P.A. . utilizes non-dispersive infrared
Network Martinez, .
(NDIR) sensors with signal
C. Azcona L A .
conditioning circuits and is managed
by a microcontroller for data
acquisition and wireless
communication with a central node.
4 Air Mohd Faris 2014 The paper outlines a low-cost air
Ventilation Mohd Fuzi, ventilation system using Arduino for
System for Muhammgd fire detection in server rooms, aiming
Server Room | Nabil Flk?' to enhance data security. The
Security Jamaluddin research offers insights into an
using ;Mohd . affordable and effective fire
. ShahrulNiz . ..
Arduino am prevention system, emphasizing the
Abdulah &gmflcance ofprgtectlng crucial
data in server environments.
5 Energy/Carbo | Sungbong 2015 The paper presents a Smart
HM Chang; Energy/Carbon Management
anagement Platform for controlling energy
Network for Hyungsoo Lo -
X consumption in IT equipment,
IT Equipments . i .
Kim; particularly data centers, addressing
Byungdeok the sector's significant greenhouse
gas emissions. It introduces
Chung; L
technologies like Smart Rack,
Hyunchul Intelligent Power Distribution Unit
Jung (i-PDU), and the SECMP. The
platform collects, analyzes, and
forecasts energy consumption data,
incorporating energy-efficient
technologies and individual cooling
systems.
6 Dynamic A.S.M. 2013 SPAN is a dynamic server
Server L .
Provisioning Hasan provisioning algorithm for data
for Carbon- Mahmud, centers, designed to minimize
Neutral Data Shaolei operational costs and achieve carbon
Centers
Ren neutrality. Focused on long-term

carbon neutrality, it operates in
discrete time, considering factors like
electricity prices and renewable

energy.

Figure 2. Paper analysis

Result Analysis :

Sr. No TITLE AUTHOR YEAR RESULT

1 Real-time Carbon | Ruiyun Yu, Wanjian 2011 The system's dependence on
Dioxide Emission ‘Wu, Nian Xia, smartphone participation may lead
Ig/lomtur]lgng J Haobo Geng, and to coverage gaps and accuracy

yst§ m based on Mingyu Liu issues, while potential sensor
Participatory libration i ad
Sensing cali l'a?l()fl issues an¢ ata.
Technology transmission delays could impact
its effectiveness.

2 Towards a Zero- Mathieu Lemay, 2012 The paper's narrow focus on
Carbon Network Kim-Khoa Nguyen, electronic devices' carbon

Bill St. Amaud,' footprint may overlook broader

Mohamed Cheriet systemic factors in the ICT
sector, limiting the effectiveness
of its proposed solutions.

3 A NDIR-based D. Garcia-Romeo, 2012 The paper's reliance on NDIR
CO2 Monitor H. Fuentes, N. sensors in wireless sensor networks
sttem for Medranu,.B. Calvo, may pose scalability and cost
Wireless Sensor P.A. Martinez, C. challenges, potentially limiting its
Network Azcona practical application.

4 Air Ventilation Mohd Faris Mohd 2014 The paper's reliance on Arduino for

System for Fuzi, Muhammad fire detection might lack the
Server Room Nabil Flk?l reliability needed for critical server
Security using Jamaludd{n,Mohd room security applications.
Arduino ShahrulNizam

Abdulah

5 Energy/Carbon Sungbong Chang; 2015 The paper might overlook

Management ; challenges in scalability and
N Hyungsoo Kim;
Network for IT . compatibility across diverse IT
Equipments Byungdeok Chung; infrastructure environments,
Hyunchul Jung potentially limiting its widespread
adoption and effectiveness.

6 Dynamic Server A. S. M. Hasan 2013 The algorithm's emphasis on long-
Provisioning for . .
Carbon-Neutral Mahmud, Shaolei term carbon neutrality may neglect
Data Centers Ren short-term energy fluctuations,

possibly compromising its real-
time adaptability and
effectiveness.

Figure 3 . Result Comparision

I1l. CONCLUSION

Setting carbon dioxide (CO2) thresholds within server rooms, typically
ranging between 800 to 1000 parts per million (ppm), has emerged as a
pivotal strategy for emissions control with profound implications for
environmental sustainability and operational efficiency. By diligently
maintaining CO2 levels below these prescribed limits, organizations
have witnessed a notable reduction in overall emissions, thereby
bolstering their ecological credentials and aligning with global efforts
to mitigate climate change.

The tangible benefits of adhering to CO2 thresholds extend beyond
mere environmental stewardship, permeating every facet of server room
operations. The stability and efficacy of these critical facilities stand
inextricably linked to the rigorous observance of CO2 benchmarks. As
custodians of indispensable data infrastructure, businesses are
compelled to uphold optimal environmental conditions to safeguard
hardware performance and longevity.

Indeed, the ramifications of fluctuating CO2 levels reverberate
throughout the entire ecosystem of server room functionality. Elevated
CO2 concentrations not only compromise hardware integrity but also
escalate the risk of system failures and downtime, posing substantial
financial and reputational risks to organizations. By contrast, a judicious
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approach to CO2 management fosters an environment conducive to
uninterrupted operations, fortifying the resilience and reliability of IT
infrastructure.

Moreover, the imperative to control CO2 levels transcends the narrow
purview of operational exigencies, assuming a broader ethical
dimension in the pursuit of environmental sustainability. In an era
defined by escalating climate concerns and escalating greenhouse gas
emissions, conscientious CO2 management constitutes a tangible
expression of corporate responsibility and environmental
stewardship.

At its core, the endeavor to sustain CO2 levels below prescribed
thresholds encapsulates a delicate balancing act, wherein the
imperatives of emissions reduction are harmonized with the
imperatives of operational exigencies. In this delicate equilibrium,
organizations navigate the intricate interplay between environmental
sustainability and operational imperatives, striving to optimize both
without compromising either.

Crucially, the benefits of controlled CO2 levels extend far beyond the
confines of the server room, permeating the broader organizational
milieu with a palpable aura of environmental consciousness and
social responsibility. By fostering better air quality and a healthier,
more comfortable atmosphere for staff members and hardware alike,
organizations reaffirm their commitment to employee well-being
while enhancing operational resilience.

In essence, sustaining CO2 levels below established thresholds
represents a multifaceted endeavor, integrating environmental
stewardship, operational efficiency, and corporate responsibility into
a cohesive framework for sustainable business practices. By
embracing this holistic approach, organizations can reconcile the
imperatives of emissions reduction with the exigencies of operational
continuity, thereby charting a course towards a more sustainable and
resilient future.

In conclusion, the strategic management of CO2 levels within server
rooms epitomizes a convergence of environmental consciousness,
operational efficiency, and corporate responsibility. By steadfastly
adhering to prescribed CO2 thresholds, organizations can mitigate
their carbon footprint, enhance hardware performance, and cultivate
a culture of environmental stewardship, thereby forging a path
towards a more sustainable and prosperous future.
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