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Executive Summary

U.S. hotels are entering a new phase of operational and environmental accountability. Rising energy costs, increasing regulatory
scrutiny, evolving guest expectations, and aggressive investor pressure on ESG transparency have pushed sustainability from a

marketing initiative to a measurable operational mandate. At the center of this fransition lies a critical enabler:

Energy-aware IT infrastructure.

For hospitality CIOs and technology leaders, sustainable IT is no longer about “green IT optics.” It is about measurable outcomes—
lower OpEx, improved system efficiency, reduced carbon emissions, and stronger digital resilience across the property footprint.
Today's interconnected hotel ecosystem—HVAC systems, lighting, loT devices, PMS/RMS, cloud workloads—generates massive
energy demand and vast operational data. Without a strategic architecture, hotels face inefficiencies, reporting gaps, and security

exposure.

This playbook defines energy-aware infrastructure in practical CIO terms:

« T that automates energy optimization across compute, networks, and building systems

« IT that feeds accurate, standardized data into ESG reporting frameworks like GRI, SASB, and CDP

« IT that reduces operational waste through cloud rightsizing, SD-WAN routing, and IoT orchestration

« [T that strengthens resilience through segmentation, edge intelligence, and smart-building controls

The core promise of energy-aware IT for hotels:

Lower operational expenditures
Higher building and network efficiency
Transparent, audit-ready ESG performance

Improved uptime + reduced service disruption

Future-proof digital foundations for sustainability mandates

U.S. hotels can meet their financial, operational, and environmental objectives—but only with a modernized architecture and

operating model designed around energy-aware principles.

This playbook provides a detailed roadmap across five layers: business justification, architecture blueprint, implementation steps,
operational governance, and the partner model needed to execute. It concludes with tools/templates and guidance on how

Softenger supports the transformation.
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The Business Case for Energy-Aware IT in Hospitality

Why Sustainable IT Is a Financial, Operational & ESG Imperative

9 Hotel operations are energy-intensive by nature. HVAC, lighting, back-of-house equipment, laundry operations,
commercial kitchens, and guest-service systems all rely on IT-driven controls and network connectivity. At the same

. time, digital systems—cloud workloads, security cameras, loT fleets, PMS/RMS platforms—introduce their own

energy footprint.

n(Rising Energy Costs and Margin Pressure

Energy represents one of the largest controllable expenses in U.S. hotels. Industry benchmarks show:

HVAC can represent 40-50% of total property energy use

: Lighting contributes 20-25%
Kitchen and laundry operations add significant baseload draw

Guest occupancy patterns create volatility and inefficiency

ARRRERTERENT]

For owners and asset managers, the impact is direct: lower energy

costs = higher GOP and stabilized RevPAR contribution.
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n (How IT Contributes to Energy Waste

Several hidden energy drains exist within the IT stack:

Inefficient networks

Idle compute and without SD-WAN Legacy network
oversized VMs governance or QoS hardware with high
running continuously throttling wattage draw

g] == (/B Energy-aware IT
[;][;] r | L5 transforms these

| J\ J\ inefficiencies through

automation, rightsizing,

and real-time sensor-

1 1 1
%2 @ @ driven control.

HVAC and lighting IoT growth without Fragmented systems A\V4
systems not connected lifecycle governance, that prevent portfolio-
to occupancy sensors creating shadow devices level optimization

and redundant telemetry
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n (Regulo'rory & Investor Pressure

Hotels face increasing expectations to disclose carbon emissions and energy performance.

Relevant frameworks:——

\ Global
Reporting
Initiative™

GRI (Global SASB (Sustainability SEC climate disclosure CDP reporting alignment

Reporting Initiative) Accounting Standards discussions (expected fo for large brands and
Board) - Hotels & formalize requirements for management companies
Lodging Standard environmental risk visibility)

Without accurate digital data pipelines, hotels cannot comply with these frameworks.

n(Hidden Risks: Outdated Infrastructure & Fragmented Reporting

Legacy infrastructure introduces:—

ED(T 01 FILE

4 | Underutilized compute-wasted energy

Siloed HVAC/BMS and IT systems-no
| unified insights

4 | Limited telemetry-weak forecasting

M-

Increased attack surface for smart-

v
& | building cyber threats

Fragmented reporting often leads to inconsistent ESG metrics across properties—raising audit risk and investor
scrutiny.
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nf KPIs That Matter to CIOs

Energy-aware IT uses measurable, repeatable KPIs:

/ kWh per occupied / Cloud rightsizing / Carbon intensity per

room percentages cloud workload

PUE (Power Usage

Energy variance relative Idle resource K
« to occupancy levels « reclamation rate « Effectiveness) for on-prem/
hybrid environments

These KPIs guide modernization and verify ESG impact.

3. Blueprint: What an Energy-Aware Hotel IT Architecture Looks Like

This section provides a ClO-ready reference architecture for designing or modernizing an energy-aware digital ecosystem.

n(Building Layer (Physical Infrastructure)

Smart HVAC & Lighting

Modern building infrastructure generates the highest operational
energy savings. Core components include:

« Intelligent chillers and air handlers

* Variable-frequency drive (VFD) fans

« Lighting control systems with zone-level automation

» Integration with PMS for occupancy-linked energy adjustments

Protocol Integration

To unify building systems:

* BACnet for building automation systems

* Modbus for metering and legacy subsystems
* MQTT for lightweight IoT telemetry

Sensors & Submetering
Essential telemetry sources:

* Room-level occupancy sensors

* CO, sensors for indoor air quality

« Temperature and humidity sensors
* Water/gas/electric submeters

Combined, these feed edge analytics to reduce runtime and optimize HVAC loads.
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(IT Infrastructure Layer

This layer orchestrates compute, connectivity, and governance.

SD-WAN with Energy Governance Hybrid Cloud Environment

Modern hotel networks use SD-WAN to: Most hotels run a mix of:

* Throttle bandwidth during low occupancy ¢ Cloud workloads (PMS, RMS, CRM, analytics tools)

« On-premise systems (POS, door controllers, local BMS
integrations)
« Edge gateways handling real-time building optimization

* Route traffic through lower-energy paths

» Reduce unnecessary hardware utilization

» Enable segmentation between guest, employee, IoT, and building
automation networks

O

Edge Computing
Edge nodes enable:

O

Network Segmentation & Secure IoT Zones
Critical, given the growth of IoT:

* Real-time energy decisions + Microsegmented networks

* NAC for device authentication
« Continuous monitoring of telemetry flows

* Fail-safe automation during cloud disconnection
+ Data reduction before cloud transmission

(Au'roma'rion Layer

The automation layer delivers real-time energy-aware decisions.

St DATA Q\ ‘

DRIVEN &

S
4]

Policy-Driven Orchestration Workload Autoscaling Carbon-Aware Scheduling  Real-Time Device Telemetry
Rules based on: Cloud systems Workloads shift to Continuous ingestion of:

* Occupancy automatically scale regions or fime periods * HVAC system status

* Weather patterns up/down based on with lower grid carbon * Lighting states

* Grid carbon intensity demand to reduce idle intensity. * Sensor readings

» Operational schedules consumption. » Network traffic indicators

This enables predictive energy models.

(ESG Data & Analytics Layer

A unified layer for reporting, compliance, and benchmarking

Governance Points:

Device authentication

Temperature Occupancy ! @\ NAC (Network Access Control)

& Secure Onboarding
Edge automation Iogicm@ e fq%
®) % LS.,
: o T

Local Processing NS
& Decisioning

Data Flow:

Sensors

ESG Data & Analytics Layer

| nified ESG Dashboards

E# GRI Standards ©)) SASB Standards CDP Standards

Network Segmentation

Automation Logic Flow ; ! -
& =6

loT Segmentation HVAC Segmentation

Brand Sustainability Cross-Property Benchmarking  Energy per sq ftby hoteltier  HVAC Performance Deviation
Scorecards

High

Optimized Path
Visualization &

i & 6

PMS Cloud
Segmentation Segmentation

Variance Charts
Variance vs. Occupancy Anomaly Detect

System Integration
Automated Reporting

T° \
Cloud =
analytics Telemetry Big Data Insigh Carbon-aware scaling
Processing Analytics Generation

KPI Metrics
Display &
Reporting

Reporting & Policy-based Resource Allocation
Compliance & Optimization
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4. Technical Deep Dive: How to Implement Energy-Aware IT

A ClO-ready modernization guide with concrete steps.

m (Assess Energy Baselines

Tools That Provide These Metrics

QLR
INTERNET OF THINGS

BMS Cloud cost + ESG reporting SD-WAN loT gateways
platforms sustainability tools analytics
dashboards

Typical Inefficiencies in Hotels

Underutilized
submetering data

Idle workloads and
zombie VMs

Overprovisioned
cloud compute

Chillers running at High-energy

switchgear

Incomplete loT

unnecessary loadx segmentation

i =
Data to Capture (15+ metrics checklist)
»
kWh per meter and subsystem

Occupancy Vvs. energy variance
HVAC runtime hours

Chiller efficiency (kW/ton)
Network hardware wattage draw
Cloud compute/storage utilization
Rightsizing opportunities

Idle VM/instance counts

Carbon intensity per workload

PUE of local/server rooms
IoT device counts and telemetry frequency
BMS integration gaps

Sensor coverage maps

RARRRRRRRRRRRKE

HVAC/lighting automation maturity
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M(Modernize Foundational Infrastructure

Replace Legacy Network Hardware

Modern hardware can reduce energy

draw by 20—-35%.

Implement SD-WAN with Load-Aware Routing

SD-WAN can:

« Shut down redundant paths during low occupancy
« Prioritize critical systems (HVAC, PMS)
* Optimize WAN usage across properties

Introduce IoT Gateway Architecture

A unified gateway enables:

* Protocol translation (BACnet, Modbus, MQTT)

» Secure device onboarding
¢ Real-tfime analytics

Rightsizing Playbook

Continuous optimization of:

*VMsize

* CPU/memory ratios
 Storage tiers

« Container workloads

Storage Tiering
Move infrequently
accessed data to colder,
lower-energy tiers.
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Idle Resource Reclamation
Remove unused:
* Snapshots

¢ Orphaned volumes
« Detached IPs

GreenOps + FinOps Integration
Combined governance ensures:

* Budget controls
» Carbon-aware automation
« Sustainability reporting

www.softenger.com
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M(Infegrcﬁe Smart Building Systems

Link occupancy to:

HVAC Temperature sefpoints

Automation - Fan speeds
Models - Chiller staging

Essential due to rapid lIoT expansion:

Device onboarding
: Firmwar t
Lifecycle d e.up.dq es
Governance + Decommissioning
NAC enforcement

IoT Fleet

Protocol Hotels often run mixed
Interope- systems; unified gateways
rab i ensure consistency.

m (Deploy ESG Reporting Architecture

Data Lake Federated Model

[/ cHoosE
> || BASED ON:

Deploy ESG Reporting Architecture

Choose based on: API Integration | Audit-Ready Formats Q
[ \ 4
o

* Portfolio size @ * GRI
, Brand governance @ {@} « SASB

i t
requirements . CDP

= Existing IT stack g e « Brand Sustanablity Audits

(5] Bms | 10T
r
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5. Case-Inspired Mini Scenarios

Realistic, anonymized scenarios based on common U.S. hospitality challenges.

Scenario A — Full-Service
Urban Hotel (300 Rooms)

Problem:

High HVAC energy consumption +
poor equipment visibility

Solution:

Edge gateway + lIoT HVAC orchestra-
tion + cloud rightsizing

Outcomes:
m 18% reduction in HVAC energy

12% reduction in compute
consumption

m Clear reporting on occupancy-linked
energy variance

Scenario B — Multi-Prop-
erty Group (15 Hotels)

Problem:

ESG reporting chaos + inconsistent
data collection

Solution:

Unified ESG architecture + submetering
+ centralized cloud analytics

Outcomes:
m 40% reduction in reporting time

Audit-ready dashboards across
properties

m Streamlined compliance with
L GRI/SASB

— s

Scenario C — Resort With
Mixed-Use Buildings

Problem:

Legacy networks + fragmented loT
environments

Solution:

SD-WAN, network segmentation, IoT
governance

— -

Outcomes:

m Fewer outages

m More stable automation
|
m Energy reduction from network-level
scheduling

6. Operational Governance: Running Energy-Aware IT Day-to-Day

Energy-aware IT is a continuous operating model, not a one-time deployment.

GreenOps Governance Model

+ engineering + sustainability

L o
o

o oy -
. N
Continuous
rightsizing

Meonthly idle
resource audits

Sy

Aol
Cross-team
collaboration

Carbon-aware
warkioad scheduling

Cybersecurity Requirements
for Smart Buildings

Microsegmentation
[netwark zanes)
M1 NAG for all devices
2 [netwark accass control]
.1 = TLS=-encrypted
S telemetry

“  Real-tme anomaly
- detection

RTO/RPO Considerations for

Smart Buildings

RTO < 5 minutes
{edge automation)

RPO
< 2 minutes
{critical telemetry)

Failover networks
for BMS

Quarterly Optimization
Cycles

Ernergy
F baszelines LA
B
Hebwark-leved S::;smal
awEngy HVAL load
pollcies i
il
Closid
workioad
drift
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Deliverables for CIO
Oversight

Manthily ESG SLA matrix
optimizatien compllance [aulomation «
dashboard pack oT uptime)
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7. How Softenger Enables This Transformation

Vendor-neutral guidance transitions into solution alignment.

Softenger brings 25+ years of IT infrastructure excellence across hospitality markets, offering a
structured AOTS methodology:

Assess infrastructure, energy baselines,
and modernization readiness.

gt . Enhance networks, cloud workloads,
and building integrations.

Implement energy-aware automation,
SD-WAN, loT governance, and
ESG architecture.

Continuous monitoring, security
operations, and sustainability reporting
assistance.

5. Hybrid IT Resilience

Edge failover, multi-site support,

SLA-backed uptime. 1. Security for IoT Ecosystems

Microsegementation, NAC, SOC
monitoring.

4. Cloud Optimization
(GreenOps)

Rightsizing, carbon-aware

scheduling, idle reclamation. 2. Automation &

Infrastructure Intelligence

HVAC orchestration, SD-WAN
automation, network-level energy

3. ESG Reporting Architecture policies.

GRI/SASB/CDP-ready pipelines.
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Outcome Statements Aligned to CIO Priorities

Lower OpEx Measurable ESG Progress

through energy and cloud “ backed by audit-ready data
optimization 9 J

Future-Proof Infrastructure
for sustainability transformation i Higher Resilience

through modernized networks
and edge automation

Book a free

Sustainability Infrastructure
Consultation with Softenger.

C Book Now

www.softenger.com


https://softenger.com/remote-it-infrastructure-services/remote-it-infrastructure-hospitality-operations/

