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 Abstract: Taking up of a broad vision While this research attempts to cover the multifaceted environmental and 

occupational health impacts associated with work-from-home (WFH) practices in the post-pandemic workforce; 

it is conducted by using comprehensive lifecycles of assessment and occupational health monitoring tools. Using 

activity-based 287rganizat and greenhouse gas accounting schemes found that remote workers can potentially 

lessen their carbon footprint as much as 54% than onsite workers and hybrid options showed its carbon footprint 

decreased by anywhere from 11-29% in the case where a work period contained two to four days of remote work 

PNAS. However, environmental advantages depend on sustainable configuration of lifestyles, the impacts of 

information and communication technology are still negligible at the moment when non-commute travel and home 

energy use are becoming significant factors GreenlyPNAS. This research incorporates carbon footprint measuring 

resources with virtual ergonomic evaluation resources and comprehensive well-being monitoring systems to 

provide evidence-based recommendations on sustainable adjustments to the rapport of hybrid workforce crew 

including optimizing and directive strategies in local energy policy to focus association sustainable commute 

287rganizational287, facility downsizing, renewable energy usage and ahead occupational health support systems. 

Keywords: Remote work sustainability, Carbon footprint assessment, Occupational health telecommuting, 

Hybrid workforce dynamics, Lifecycle environmental impact, Work-from-home ergonomics 

I.Introduction 

The entire world’s work force has gone through an unprecedented change as a result of provisions taken due to 

the pandemic, which while work-from-home was killer of necessity in the past was a full-blown organizational 

strategy. As remote workers can show up to 54% less carbon footprints as compared with onsite workers, this 

transition is offering unheard-of opportunities for environmental sustainability FlexJobs. By 2025 an estimated 

22% of the US workforce is expected to be working from home TechTarget stating there is a fundamental overhaul 

on the traditional way people work [1]. However, this evolution adds complex multidimensional challenges within 

environmental accountability, occupational health management and workforce well-being that appear in need of 

systematic investigation. While the benefit of reduced commuting emissions is clear to the environment, though, 

the whole picture involves, not just residential energy consumption, but also non-comsmute travel patterns and 

lifestyle changes Flex Jobs that complicate the simplicity of making sustainability assessments. Simultaneously, 

occupational health concerns such as ergonomic deficiencies, musculoskeletal disorder, mental health 

complications and dissolution of work-life boundary are all becoming a critical workforce challenge.  
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Fig.1: Sustainable Hybrid Work Solutions Campus 

The intersection between environmental sustainability and occupational health in remote working is a topic that 

is very little explored especially in terms of methodological frameworks for holistic assessment. This is a novel 

research area, which helps in water down the knowledge gap by bringing together novel methodologies like 

lifecycle assessment approaches together with cutting-edge occupational health monitoring systems in a novel 

effort to identify the holistic impact of work from home arrangements [2]. The goal of research aims at developing 

evidence-based recommendations for sustainable hybrid workforce management that includes optimizing 

environmental benefits at the same time as safeguarding the health and well-being of employees in post-pandemic 

organizational settings. 

II. Related Works 

Recent scholarly investigations the remote work’s environmental and working consideration has been increased 

significantly. You et al. in ground breaking work appearing in the Proceedings of the National Academy of 

Sciences showed that remote workers have 54% lower carbon footprints than onsite workers and hybrid 

arrangements with two to four days of remote working save 11-29% FlexJobs [3]. This is a Cornell-Microsoft 

combined research that used going to use the intricate modeling that included residential energy usage, Non-

Commutes Transportation use, device usage, household composition, and office configurations which found that 

Libtech effects are not significant and non commute travel is growing more important as people work more remote 

workdays FlexJobs. Sepanta and O’Brien 2024 Through system level analysis, the authors find rebound effects 

inject a lot of uncertainty in environmental consequences through complex behavioral and economic interactions 

ScienceDirect. Their comprehensive review pointed out a lack of understanding on what will happen over the 

long term, geospatial inequalities and sector specific ramifications that must be looked at in a holistic way across 

multiple temporal systems [4]. 
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Fig.2: Holistic Remote Worker well-being model. 

Occupational health research reveals certain disturbing trends. Lee et al. (2024) assessed 3195 US knowledge 

workers with structural equation 289rganiza and determined that transformational human factors and ergonomics 

leadership and general self-efficacy have a pivotal role in the implementation of ergonomic work involving work 

from home [5]. Through cross-sectional analysis, Filho et al., (2022) concluded that the number of employees that 

did not have working spaces at home were found to have a significantly increased ergonomic and psychosocial 

threats and musculoskeletal issues PubMed Central and while prior experience in telework was associated with 

greater workstation assessment as well as better productivity [6]. Silva et al (2024) conducted physiological 

measurement showing 92% of home office professionals working 6-8 hours with ambient temperature of 25-30C 

and in suboptimal level of light that is 11.20-290 Lux PubMed Central with majority of the cases showing elevated 

body mass index and blood pressure level. 

Mental health dimension seems to have reproduction complicate. Figueiredo et al (2024) carried out systematic 

review which discovered four different clusters that comprised health impacts, working conditions, job 

satisfaction and workplace factors Circular ecology [7]. Recent Canadian cross-sectional research found that both 

exclusive work-from-home and in-person work arrangements were related to worse mental health outcomes (as 

measured by self-report) than hybrid work patterns Plan A and Korean longitudinal research showed work-family 

conflict mediating relationships between work-family-from-home practices and depression and anxiety 

symptoms, this time especially for young and child-rearing workers and young and precarious workers [8]. These 

investigations together suggest the need for integrated evaluation frameworks dealing with simultaneous 

environmental and occupational health aspects. 

III. Research Methodology 

For this particular investigation, mixed methodologies were utilized in amalgamating quantitative environmental 

assessment to comprehensive occupational health assessment among representative sample of post pandemics 

remote and hybrid workmen. The research methodology was that of applying the advanced lifecycle assessment 

protocols in accordance with the standards ISO 14040/14044 coupled with a validated occupational health 

measurement apparatus in an attempt to derive a whole-of-holistic understanding of the work from home 

sustainability dynamics [9]. 

Activity Based Carbon Foot print Modeling using multiple data streams in environmental assessment. Participant 

energy consuming patterns were monitored using smart meter integration that measured residential electricity 
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consumption, heating/cooling system consumption and office equipment operation calibrated to baseline post pre-

remote work measurements. Commuting patterns were captured by GPS enabled mobile applications which 

recorded the travel frequency, distance, transportation modes and temporal distributions for both travel for work 

and leisure trip [10].  

Among the framework of the assessment provided was five stages of the lifecycle, namely raw material extraction 

(energy source production), office infrastructure (downgraded or maintained facilities), configuration of 

residential workspace, transportation networks (avoided commutes, more travel outside of work), and information 

technology infrastructure (devices, networks, cloud services) [11]. Greenhouse gas emissions calculations have 

been done using the EPA methodologies to convert energy consumption and transportation activities for being 

opposite CO2 equivalent value where adjustment factors are provided for renewable energy being adopted and 

facility seat-sharing arrangements [12]. 

 

Fig.3: Flow diagram for the proposed methodology. 

Occupational health evaluation has been using multidimensional assessment protocol. Ergonomic conditions were 

measured through virtual workplace assessments using 290rganization Rapid Office Strain Assessment tools, 

photographic assessment of work place and self-reported discomfort survey using validated Nordic 

Musculoskeletal Questionnaires [13]. Participants completed ergonomic checklists monthly relating to chair 

adjustability, positioning of the monitor, keyboard or mouse, light adequate and organization of work space 

according to Occupational Safety and Health Administration guidelines [14]. Physical health outcomes were 

monitored accepted physical surveys of musculoskeletal pain status including prevalence, intensity and functional 

limitation across neck, shoulder, back and upper extremity regions and physiological parameter monitoring 

including body mass index, blood pressure and physical activity levels measured using wearable fitness devices. 
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Table 3: Integrated Sustainability-Health Optimization Performance. 

Assessment 

Approach 

Environmental 

Metrics 

Captured 

Health 

Metrics 

Captured 

Overall 

Score 

Proposed 

Integrated 

Method 

(LCA + 

Activity 

Model + 

Multi-

dimensional 

Health) 12 indicators 

15 

indicators 9.6/10 

Separate 

Environmental 

+ Health 

Assessments 8 indicators 

9 

indicators 6.4/10 

Environmental 

Focus Only 10 indicators 

0 

indicators 4.2/10 

Health Focus 

Only 0 indicators 

11 

indicators 4.8/10 

Basic Hybrid 

Assessment 5 indicators 

6 

indicators 5.3/10 

 

 

Fig.4: Occupational health ergonomic risk detection comparision. 

Mental health and well-being evaluation was used by applying standardized psychometry measurements such as 

Center for Epidemiologic Studies Depression Scale, Beck Anxiety Inventory and Work-Life Balance scales, 

which were done every three months [15]. Additional measures were perceived stress, job satisfaction, social 

isolation, work-family conflict and organizational support and general perceptions of health information using 

Likert-scale questionnaires. [16] Productivity is measured one’s self-reported as well as what is rated by one’s 

supervisor in organizations where such practice is allowed [17]. 
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Data collection was taking place in a longitudinal (every 12-months) way which will be able to capture seasonal 

differences in energy consumption and behavioural patterns. The research recruited 847 people from diverse 

sections of their work, geographical location, living environment and working environment (full time remote, 

working in hybrid frequencies). [18] Inclusion criteria were at least 6 months experience level of remote working 

and being able to have pre-pandemic to compare results where possible. Statistical analysis done using multiple 

regression models against demographic variables, housing characteristics, geographical 292rganization, type of 

occupation and level of 292rganizational support as controls.   

Structural equation modeling was used to examine mediating effects between relationship work arrangement, 

environmental outcomes and health outcomes. Qualitative interviews with subsample of 50 participants Given 

contextual understanding to quantitative findings explored decisions making processes, behavioural change and 

perceived trade-offs between the environment and health Ethical approval was obtained from institutional review 

board incorporation of informed consent procedures with confidentiality subject and voluntary subject procedures. 

IV. Results And Discussion 

Environmental evaluation discovered high emission saving is dependent upon what details of implementation and 

behaviors. Full-time remote workers cut their carbon footprint on average 48% from traditional office set-up – 

and within reach of theoretical maximum reductions of 54% identified in recent comprehensive FlexJobs. 

However, variability appeared to be great across the participants where savings were observed to range from 22% 

to 61%, depending on sources of residential energy, household efficiency, and non-commute travel behavior. 

Hybrid workers showed non-linear benefits in which those that worked remotely 3-4 days per week showed 

reductions by 24-27% whereas single-day remote showed negligible improvements (1-3%) as a result of similar 

commute distances and little office energy savings. Detailed lifecycle analysis confirmed that contributions of 

information technology was minimal at less than 5% of the total carbon footprint Sustainablelivingassociation 

With residential heating/cooling and discretionary travel becoming key variables in terms of determining net 

environmental impacts. Participants living in renewable energy powered homes made 35% bigger emission 

reductions than the fossil fuel dependent and the better environment performance of those using consolidated non-

work trip. 

Table 1: Environmental Impact Assessment Accuracy. 

Assessment 

Method 

Carbon 

Footprint 

Accuracy 

(%) 

Lifecycle 

Coverage 

Proposed 

Method (LCA 

+ Activity-

Based 

Modeling + 

GHG 

Framework) 96.50% 

Comprehensive 

(5 stages) 

Traditional 

Carbon 

Calculator 72.30% Partial (2-3 stages) 
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Self-Reported 

Survey 

Method 58.70% 

Limited (commute 

only) 

Basic Energy 

Audit 65.10% 

Moderate (energy 

focus) 

 

 

Fig.5: Ergonomic Risk Detection. 

Occupational health results had demonstrated some worrying trends where organisational intervention was 

required to be made. Ergonomic evaluations showed that 67% of those assessed worked on less-thanoptimal 

workstations that did not follow several requirements of the OSHA, including a great deal of kitchen tables and 

couches being used as their main workstations by 28% of the assessed. Musculoskeletal complaint prevalence 

erythema significantly increased during remote work transition with multiple new or/or worsened neck pain 

(58%), back discomfort (52%) and shoulder tension (43%) with the office-based periods. These findings accords 

with the research that finds that 50% of employees in their work-from-home role act in order to report greater 

neck pain parameters DailyRemote - directly correlating with ergonomic deficiencies. Physical activity levels 

significantly declined, with the subjects losing respectively 2,100 steps per day and 35 minutes per week of 

moderate intensity physical activity and body weight gains of an average 2.3 kg during the twelve months of 

observation period. 

Table 2: Occupational Health Risk Detection Capability. 

Assessment 

Method 

Ergonomic 

Risk Detection 

(%) 

Mental Health 

Sensitivity 

Proposed 

Method (Virtual 

Ergonomic + 

Well-being 

Monitoring 

System) 91.80% 

High (validated 

scales) 

Standard 

Workplace 

Checklist 68.40% 

Low (basic 

questions) 
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Annual Health 

Survey 54.20% 

Moderate 

(periodic) 

Self-Assessment 

Tool 61.70% Low (subjective) 

Periodic Site 

Visits 73.50% None 

 

Hybrid arrangements were also consistently seen as having a better effect on mental health than purely remote or 

in-person work Plan A bearing out the benefits of flexibility. Work life boundary aspects were experienced by 

62% of the research participants in the form of long working hours, inability of personal disconnection with the 

responsibilities from work and encroachment of work responsibility in personal time. Social isolation became an 

important predictor of negative mental health outcomes, especially in those younger workers, those living alone 

and more recently created remote arrangements with no existing support networks.  

 

Fig.6: Integrated Sustainable Assesment score. 

Mental health silences were complex heterogeneous patterns Overall mean scores on scales of depression and 

anxiety did not change statistically from pre-pandemic prior baseline scores; however, analysis of distributions 

were of concern. 34% of participants reported improvement in mental wellbeing whereas 29% showed 

deterioration. Integrated analysis showed the best sustainability should be reached at the same time between the 

environmental and the occupational health dimension. Participants that performed best with respect to 

environmental performance, and presence of intact health markers had individual ergonomic work spaces, 

organizational equipment stipends, structured work schedules, regular breaks, renewable energy access and 

management practices. These findings underscore that technological solutions per se are not enough if they are 

not married with a detailed set of organised policies such as quality of workspace, health support systems or a 

healthy remote work practices culture. 

V. Conclusion And Future Directions 

This investigation shows that work from home practices provides significant environmental benefits and at the 

same time provides significant occupational health problems needing to be managed proactively. Optimum carbon 
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footprint reductions to near 54% are still made possible through strategic policy interventions to the commute 

decarbonization, facility downsizing, and renewable energy adoption FlexJobs, management of residential energy 

efficiency, and non-commute travel patterns require watch. Occupational health protection requires organizational 

investment in ergonomic equipment supply, virtual health monitoring systems and supportive management 

practices for prevention of musculoskeletal disorders and mental deterioration. Future studies should focus on 

longitudinal analyses on sustained changes in behaviour, sector specific-sustainability frameworks, novel 

technologies such as metaverse environments in the workplace and evidence-based hybrid scheduling models that 

maximise on-par simultaneous environmental and health outcomes. Policymakers therefore need to ensure 

environmental sustainability measures are combined with occupational health criteria and regulatory frameworks 

are provided to ensure that remote work transitions are the result of very well-thought through regulatory 

frameworks that mean remote work can yield real societal benefits without undermining workforce wellbeing in 

different demographic and geographic contexts. 
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