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The Risk and Opportunity of Implementing Decarbonization
Intervention Strategies for Real Estate Assets

Intervention strategies are essential for enabling building owners to achieve ambitious
decarbonization goals and science-based emissions reduction targets. As the built environment
currently accounts for nearly 40% of annual global CO2 emissions, transforming these spaces
is critical to climate change mitigation.

To specify building decarbonization pathways to eliminate reliance on fossil fuels and achieve
net-zero carbon operational emissions, property owners and managers need to implement
measures that cut energy demand, improve efficiency, transition to electric thermal energy
systems, and integrate renewable generating systems. Examples range from LED lighting
upgrades and heating/cooling equipment modernization to building automation tuning and
onsite solar photovoltaic additions.

By combining modeling, data analytics, and portfolio-level road mapping, owners can
determine the optimum interventions suited to each building. Executed at scale, these retrofits,
technology integrations and system optimizations can effectively transform emissions profiles
across portfolios and the broader building sector.

The key rationale behind intervention strategies is charting actionable and cost-effective
pathways aligned to science-based targets. This drives real emissions reductions while
minimizing operating expenses — enabling buildings to decisively contribute to climate change
mitigation.

High-Impact Areas for Decarbonization Intervention

Several key decarbonization intervention categories can help transform emissions
profiles in the built environment:

A. Energy Demand Reduction
This involves implementing measures that lower overall energy needs in a building.
* Lighting and Lighting Controls

Many existing buildings still utilize outdated and inefficient fluorescent lighting systems and
inefficient controls systems, including without integrated daylight or occupancy controls. By
upgrading to LED fixtures with embedded sensors, facilities can realize substantial energy
savings.

LEDs consume up to 80% less power than fluorescents and often deliver improved lighting
output. When combined with daylight and occupancy controls which dim or turn off lights
when sufficient ambient light is available or spaces are unoccupied, energy demand can be
further reduced without compromising lighting performance.
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Detailed audits of current lighting power density compared to the latest LED equivalents help
inform upgrade potential. However, as a general guideline, most facilities can reduce lighting-
based energy consumption by 50-60% or more with a comprehensive retrofit. This translates
to 2-5% lower total building energy use.

Lighting upgrades represent one of the most accessible and cost-effective interventions, with
typical payback of just 2-4 years. With minimal disruption to facility operations, lighting
system uplifts can have rapid financial benefits. The integration of smart lighting controls also
lays a foundation for future-proofing buildings.

* Building Fabric Retrofits

The exterior envelope of a building significantly impacts heating and cooling loads. Poor
insulation in walls, roofs, floors results in HVAC systems to work harder to maintain indoor
comfort and moisture control. By upgrading insulation levels, facilities can greatly reduce
energy wasted through uncontrolled air leakage and heat losses.

Building fabric retrofits involve adding insulation to improve envelop performance. Targeting
the least efficient elements of the building envelope first, audits help prioritize opportunities
with the largest potential savings.

Upgraded building insulation also enables downsizing heating/cooling equipment capacity
over time due to lowered peak demand — saving both operating expenses and capital
replacement costs, meanwhile occupants benefit from enhanced comfort levels.

Well-insulated building envelopes play a vital role in next-generation low-energy sustainable
buildings. By incrementally improving the performance of existing building fabrics, portfolios
can save over 20% of total energy consumption utilized by heating and cooling systems. With
better materials and practices now available, retrofits enable even historic buildings to
drastically mitigate wasted energy consumption.

* Glazing Retrofit

Windows represent one of the primary sources of building heat loss and heat gains. Older
facilities may have single pane glazing installed which performs poorly in insulating the
indoor environment. By upgrading to modern high-performance double or even triple pane
glazing, properties can greatly reduce heating and cooling loads.

An effective glazing retrofit begins with a detailed audit of existing glazing extents — to
determine performance attributes like U-values, solar heat gain coefficients (SHGC), visible
light transmittance, and air leakage rates. Armed with this baseline data, upgrade opportunities
can be identified along with associated cost-benefit projections.

Replacing outdated glazing with new double or triple glaze units with low-emissivity coatings
and inert gas fills can lower U-values by 50% or more. This significantly cuts heat loss to the
outdoor environment. Optimizing SHGC appropriately reduces solar gains during cooling-
dominated periods.

While glazing retrofits require more capital investment relative to LED lighting conversions,
the enhancement of occupant visual and thermal comfort along with sound attenuation merits
strong consideration. In cooler climates, the payback from annual energy savings alone makes
projects feasible. And in cooling-dominated regions, peak demand reductions also come into

play.
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B. Enhancing Energy Efficiency of Existing Systems

Beyond equipment upgrades or replacements, cost-effectively enhancing the
efficiency of existing building systems also presents a valuable intervention strategy.
Assessing opportunities to curb energy waste through improved operations, maintenance, and
targeted recommissioning aligns with lean business principles.

e Thermal Insulation Review

For example, exposed or uninsulated pipes and ducts transferring heating or cooling fluids lead
to substantial energy losses. By adding thermal insulation around distribution networks, the
heat or coolth transferred to surrounding spaces is greatly reduced. This intervention can be
deployed at very low cost with minimal disruption and can reduce noise breakout to occupied
areas.

Careful investigation of all mechanical, electrical, and plumbing infrastructure helps identify
deficiencies amenable to minor enhancements. Sealing duct leaks, optimized hydronic
balancing, and adjusting pump/fan speeds to match specific field loads after changes in
building usage or equipment capacity all offer impactful savings. The recommissioning of
MERP services can also enhance efficiency and mitigate operational emissions

While incremental, these adjustments are easy to implement and yield a combined up to a 5%
energy performance lift. And they lay the complexity for more capital-intensive upgrades
down the road. Viewing buildings as dynamic systems requiring periodic tuning unlocks major
efficiency gains over time — at a fraction of full equipment replacement costs.

* Enhanced BMS / System Controllability

Large facilities strongly rely on building management systems (BMS) to monitor equipment,
control indoor conditions based on sensor data, and enable automatic optimization. However,
keeping these complex networks running at peak efficiency requires diligent attention.

Tuning and enhancing existing BMS infrastructure represents a major decarbonization
opportunity. These centralized controls systems integrate lighting, ventilation, heating/cooling,
water distribution and other building functions. By recommissioning sensors, actuators, and
control sequences, significant energy savings can be achieved without significant capital
upgrades.

For example, adjusting setpoints and schedules to align with evolving change of use
occupancy patterns and business needs often creates major savings. Optimizing start/stop
sequences and equipment staging based on granular monitoring data further reduces waste.
And implementing predictive maintenance routines enabled by analytics prevents energy-
sapping system down time.

The cost to upgrade BMS hardware can range. However, strategically enhancing software,
sensors, dashboards, and analytics unlocks major potential from existing infrastructure.
Properly tuned BMS systems demonstrate 3-6% annual energy savings along with improved
indoor environmental quality and asset longevity.
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C. Electrification of Thermal Energy Systems

Switching from fossil fuel-based heating systems to electric alternatives represents a
major decarbonization opportunity. As electricity grid power becomes increasingly renewable
and decarbonizes, electrification promises to transform building operating emissions profiles.
The appropriate nomination and specification of heat pump technology offers an effective all-
in-one system for space heating and domestic hot water using electricity.

Heat pumps utilize refrigerant gas compression cycles to extract and amplify naturally
occurring warmth in external air, ground, or water sources. This heat is then transferred for
space and water heating. When in cooling mode, the process is reversed to dump internal heat
outside.

Replacing gas or oil boilers with heat pumps powered by greening grids or renewable energy
systems eliminates onsite carbon emissions. And the enhanced efficiency of heat pumps can
make the switch financially viable. While upfront capital costs are still higher than comparable
fossil fuel equipment, financial incentives help balance investments. Consumer awareness and
plummeting technology prices should enable mass adoption in time.

Detailed engineering assessments help building owners identify the most appropriate heat
pump systems for their needs while navigating disruption, infrastructure upgrades, and
operational considerations. Modeling tools quantify installation and operating costs against
utility savings to forecast return on investment timelines.

The electrification of thermal loads is a non-negotiable step for building decarbonization.
Specifying heat pumps, positions portfolios to prosper from impending grid improvements and
inevitable emissions policies while reaping efficiency gains.

D. On-Site Renewable Energy Generation

Installing solar photovoltaics, solar thermal and other renewable energy systems onsite
allows properties to generate clean power, reduce grid dependence, and progress
decarbonization goals. As panels and storage technology improve amid declining costs, the
business case will only grow more compelling.

The most common and accessible onsite power source today is solar PV. Modules mounted on
rooftops, carports, or ground installations convert sunlight directly into electricity. Output
scales with available area and sun exposure. Grid-connected systems offset building loads
immediately, with excess generation fed back to the utility.

PV offers a reliable 25+ year asset with minimal maintenance needs after installation. Costs
have dropped dramatically, with payback periods ranging from 6-12 years depending on
electricity rates and available subsidies. Integrating backup batteries extends value further.

Pairing solar PV with lithium-ion batteries allows capturing excess daytime production to
dispatch later when the sun is not shining. This solar self-consumption and load shifting
improves the project return. It also provides backup power during grid outages for resilient
operations.
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Falling battery prices are making storage retrofits attractive for existing PV sites without it.
However, capacity requirements, fire safety and durability considerations introduce design
complexity. Detailed engineering assessment of electrical loads, PV system size, utility tariffs
and operating goals is key to optimizing battery integration.

Charting the Path to Sustainable Real Estate

The journey towards decarbonizing real estate assets is both a challenge and an
opportunity. As we've explored, implementing effective intervention strategies is crucial for
achieving ambitious emissions reduction targets in the built environment. From energy
demand reduction and efficiency enhancements to the electrification of thermal systems and
on-site renewable energy generation, each strategy plays a vital role in transforming the
emissions profile of buildings. The urgency of action is clear, given the significant
contribution of buildings to global CO2 emissions. Tailored approaches, combining modeling,
data analytics, and portfolio-level road mapping, are essential for maximizing the impact of
these interventions. The potential for substantial energy savings and operational cost
reductions through various interventions cannot be overstated, offering a compelling business
case for sustainability.

The critical role of electrification and renewable energy in achieving long-term
decarbonization goals underscores the need for forward-thinking strategies. A holistic
approach that considers both immediate improvements and future-proofing strategies is crucial
for long-term success. As the real estate sector continues to evolve, those who proactively
embrace these decarbonization strategies will not only contribute to global climate change
mitigation efforts but also position themselves advantageously in an increasingly
sustainability-focused market. The path to sustainable real estate is clear, and the time to act is
now. By embracing these strategies, real estate owners and managers can lead the charge in
creating a more sustainable built environment, benefiting both their bottom line and the planet.
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