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Major pharma companies have committed to aggressive Scope 3 
reduction targets over the next decade. Because contract development 
manufacturing organizations (CDMOs) sit squarely within those supply 
chains, its operational emissions now show up on its clients’ sustainability 
scorecards. What was once a reporting exercise has become a factor 
in partner selection. Procurement teams are asking for emissions data 
alongside quality audits, capacity assessments, and cost proposals. 
CDMOs that can demonstrate measurable progress on decarbonization 
hold a tangible advantage when contracts come up for renewal or new 
programs go out for bid. 

A practical guide to reducing facility emissions 
without compromising GMP compliance or 
operational flexibility.

YOUR SCOPE 1 AND 2 ARE YOUR CLIENT’S SCOPE 3

But pharma manufacturing facilities are not warehouses or office 
buildings. They operate under GMP validation requirements that make 
every equipment change a regulatory event. Clean utility systems 
demand precise environmental controls that consume enormous 
amounts of energy by necessity, not by inefficiency. Multi-client 
facilities must maintain flexibility across product types, batch sizes, 
and classification levels, which limits the kinds of optimization that are 
practical. Decarbonization playbooks built for commercial or industrial 
buildings rarely account for these constraints.

HVAC & Cleanrooms
50 - 65%

Process Cooling
10 - 15%

Steam & Utilities
15 - 20%

Cold Chain &
Warehousing
5 - 10%



This table itemizes where energy and emissions concentrate 
in a typical CDMO facility, identifies which GHG reporting 
scope each zone falls under, and outlines the highest-impact 
interventions available today. Our goal is to help operations 
and engineering leaders prioritize investments that deliver 
lasting reductions while respecting the realities of validated 

manufacturing. Not every intervention is appropriate for every 
facility. But understanding the full picture, from HVAC and 
clean utilities through cold chain and supply chain, makes it 
possible to sequence a credible, incremental plan rather than 
chasing a single headline commitment.

EMISSION ZONES AND INTERVENTION 
PATHWAYS IN A TYPICAL CDMO FACILITY

SCOPE KEY: Scope 1  Direct emissions (on-site combustion) Scope 3  Value chain (suppliers, logistics, end use)Scope 2  Indirect from purchased energy

ZONE
ENERGY 
SHARE

SCOPE KEY EMISSION DRIVERS INTERVENTION PATHWAY COMPLEXITY
PAYBACK 
HORIZON

HVAC and 
cleanrooms

50–65%
Scope 1

Scope 2
High air change rates, simultaneous heating/cooling, 100% 
outside air systems, dehumidification loads, reheat coils

Air recirculation strategies, reduced air change rates validated to ISO 
standards, primary/secondary AHU configurations, steam to hot water 
conversion, demand-controlled ventilation, heat pumps

Medium 2–5 years

Steam and 
clean utilities

15–20% Scope 1 Natural gas boilers for WFI distillation, clean steam generation, 
sterilization, process heating

Electric boilers, transcritical and high temperature heat pumps,  ambient 
WFI generation (per updated pharmacopoeia), waste heat recovery from 
high-temp processes

High 5–10 years

Process cooling 10–15% Scope 2 Chilled water for environmental and process control, cooling 
tower water consumption

High-efficiency chiller upgrades, optimized sequencing and staging, free 
cooling, condenser water reset, integration with simultaneous heating and 
cooling systems

Medium 2–4 years

Compressed air 
and gases

3–5% Scope 2 Continuous compressor operation, system leaks, oversized 
equipment, nitrogen generation

Variable-speed drives, leak detection and repair programs, system right-
sizing, heat recovery from compressors

Low 0.5–2 years

Cold chain and 
warehousing

5–10%

Scope 1

Scope 2

Scope 3

ULT freezers (–80°C), cryogenic storage and shipping (–150°C), 
cold storage (2–8°C), refrigerant leakage, transportation 
emissions

Energy-efficient ULT freezers, regional manufacturing hub strategies, low-
GWP refrigerants, optimized logistics routing, supplier regionalization

Medium 3–7 years



A FOUR-PHASE DECARBONIZATION ROADMAP FOR CDMO FACILITIES

Measure
PHASE 1

0 – 6 months

PHASE 2

6 – 18 months

PHASE 3

18 – 36 months

PHASE 4

GATE TO PHASE 2

WHAT
Install submetering across HVAC, steam, chilled 
water, compressed air, and cold chain systems. 
Establish a facility-level emissions baseline 
broken out by system and by GHG scope. 

WHY
System-level data reveals where opportunities 
are and provides a credible foundation for 
reducing site emissions.

EXPECTED IMPACT

ZONES AFFECTED

SCOPES ADDRESSED

Foundation only 

HVAC, steam, cooling, compressed air, 
cold chain

Scope 1     Scope 2

Baseline established, metering live, initial 
opportunity list documented.

GATE TO PHASE 3

WHAT
Tune controls for chillers, AHUs, and 
compressed air systems. Fix leaks, adjust 
setpoints and schedules. Implement 
demand-controlled ventilation where allowed.

WHY
These are the interventions with the fastest 
payback and lowest disruption risk. They build 
internal confidence, generate measurable 
results for client reporting, and produce 
savings that help fund later phases. 

EXPECTED IMPACT

ZONES AFFECTED

SCOPES ADDRESSED

10–25% energy reduction in targeted systems.

HVAC, cooling, compressed air

Scope 1     Scope 2

Quick wins captured, ROI documented, 
capital case built for larger investments.

GATE TO PHASE 4

WHAT
Upgrade to high-efficiency 
chillers. Convert HVAC to air 
recirculation and 
primary/secondary AHU 
design. Install waste heat 
recovery. Begin electrification 
planning for steam systems.

WHY
These deliver the largest reductions but require 
capital approval and coordination with validation 
cycles. The key is to sequence them with 
planned shutdowns, capacity expansions, or 
equipment replacements rather than treating 
them as standalone sustainability projects.

ZONES AFFECTED

SCOPES ADDRESSED

EXPECTED IMPACT
20–50% facility-wide energy reduction

Process steam, heating, cooling, cold chain

Scope 1     Scope 2

Retrofit projects aligned with next capital 
cycle, electrification feasibility assessed.

ONGOING

WHAT
Replace fossil-fuel boilers 
with electric or hybrid 
alternatives. Adopt ambient 
WFI generation as allowed. 
Deploy on-site renewables or 
execute power purchase 
agreements. Engage the 
supply chain on Scope 3 
data, green chemistry, and 
solvent recovery. 

WHY
Full decarbonization of steam, WFI, and broader 
value chain requires long-range planning and 
often depends on grid infrastructure, regulatory 
evolution, and technology maturation.

EXPECTED IMPACT

ZONES AFFECTED

SCOPES ADDRESSED

identifies 5–15% in savings opportunities

HVAC, steam, cold chain, supply chain

Scope 1     Scope 2     Scope 3

Path to net zero across operations and 
value chain

3 – 5+ years

Optimize Retrofit Transform

Integrate the energy flows 
of process and balance of 
plant systems to maximize 
energy recovery and reuse.



We work at the intersection of process engineering and facility infrastructure, embedding 
decarbonization into how things actually run. Decisions are evaluated through impact on 
product quality, batch risk, and compliance—not just sustainability targets.

We understand CDMO realities: multi-product environments, variable demand, and the 
need to adapt without disrupting validated systems. Our approach focuses on practical 
pathways—phased implementation, retrofit strategies, and alignment with production and 
capital plans.

The result is decarbonization that 
works in practice: lower emissions, 
controlled risk, and facilities built 
to evolve.

Why Salas O’Brien for 
decarbonization of CDMO facilities?

Decarbonizing a CDMO facility isn’t a single initiative. It’s a series of connected decisions across 
process, utilities, and operations. That complexity is where many efforts stall.

Salas O’Brien brings those 
systems together.

Reach out to us to discuss your project: pharma@salasobrien.com


