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A Strategic Decarbonization Assessment is...
An energy audit (ASHRAE Standard 211)

+ A partial Property Condition Assessment (PCA)
+ A discounted cash-flow (DCF) analysis of different investment scenarios

All in one. 

Why? Because the real estate industry will plan for decarbonization the same 
way that it plans for everything else.

➔ The SDA is built upon ASHRAE Standard 211 normative forms, looks 
forward and integrates uncertainty like a PCA, and uses DCF and 
scenarios to frame decisions.



Where did the SDA come from?

The San Francisco Department of the Environment commissioned the SDA in 
preparation for an update to its Climate Action Plan and negotiations with local 
building owners on the timeline for decarbonization requirements. 

The SDA was built by Arup and Ember Strategies.

SFE currently accepts the SDA as alternative compliance with City’s energy audit 
ordinance. 

https://sfenvironment.org/energy/strategic-decarbonization-assessment

https://sfenvironment.org/energy/strategic-decarbonization-assessment


Decarb “Regulatory Framework” in Proposed San Francisco Climate Action Plan

● 100% Renewable Electricity: San Francisco requires commercial buildings to 

subscribe to a GHG-free electricity provider.   

● Require a Plan: Instead of energy audits, require each building to develop a plan for 

decarbonization by 2035

● 2035 Deadline: ... existing large commercial buildings should be required to achieve 

zero emissions by 2035.  

● Public Tracking: Use existing required annual benchmarking to track progress, 

celebrate leaders, and focus attention on laggards

https://sfclimateaction.konveio.com/full-list-strategies-actions
https://avanan.url-protection.com/v1/url?o=https%3A//codelibrary.amlegal.com/codes/san_francisco/latest/sf_environment/0-0-0-48519&g=MWRkNDQ0Yzc4NzIwNWJkNQ==&h=ZmU2MDM3OTNhNTM3ZmFlZmZhOTJhZDI0ZGZjODcxODhiN2JjMDdmZTY5NmE1YTJhOWE3NjUyOTQwYzE3Y2U4ZQ==&p=YXAzOnNmZHQyOmF2YW5hbjpvOmRhZDU2YmE4NTM5ZjFmNjc0MTE0NTcwNTRlZjVkNGEzOnYx
https://avanan.url-protection.com/v1/url?o=https%3A//codelibrary.amlegal.com/codes/san_francisco/latest/sf_environment/0-0-0-48519&g=MWRkNDQ0Yzc4NzIwNWJkNQ==&h=ZmU2MDM3OTNhNTM3ZmFlZmZhOTJhZDI0ZGZjODcxODhiN2JjMDdmZTY5NmE1YTJhOWE3NjUyOTQwYzE3Y2U4ZQ==&p=YXAzOnNmZHQyOmF2YW5hbjpvOmRhZDU2YmE4NTM5ZjFmNjc0MTE0NTcwNTRlZjVkNGEzOnYx
https://avanan.url-protection.com/v1/url?o=https%3A//sfenvironment.org/energy/strategic-decarbonization-assessment&g=ODkwMDUxZGVjOTc2YjlmMA==&h=NTkwMzZmNzAyNTJjOWM3MGQ1N2UwNDM5YWY4ZWQyZDM5NjQ1MDJjNzRhN2Q5NTRmMWNjYWZjOThlMzIxNWJjMQ==&p=YXAzOnNmZHQyOmF2YW5hbjpvOmRhZDU2YmE4NTM5ZjFmNjc0MTE0NTcwNTRlZjVkNGEzOnYx
https://avanan.url-protection.com/v1/url?o=https%3A//sfenvironment.org/energy/strategic-decarbonization-assessment&g=ODkwMDUxZGVjOTc2YjlmMA==&h=NTkwMzZmNzAyNTJjOWM3MGQ1N2UwNDM5YWY4ZWQyZDM5NjQ1MDJjNzRhN2Q5NTRmMWNjYWZjOThlMzIxNWJjMQ==&p=YXAzOnNmZHQyOmF2YW5hbjpvOmRhZDU2YmE4NTM5ZjFmNjc0MTE0NTcwNTRlZjVkNGEzOnYx


What’s wrong with energy audits? Nothing, but we need the right tool for this job.

ASHRAE Standard 211; 
Level 2 Audit

Strategic Decarbonization 
Assessment

Question answered:
How can this building 
perform better, today?

How should we re-engineer this 
building to perform in the future?

Financial significance Small: ~$1s /sf. Find the 
most savings possible 
within the payback period.

Big: ~$10s /sf. Find the most cost 
effective path to decarbonization

Primary audience Facilities/Ops, Engineering Asset Management

Time horizon Short; payback constrained Long; full capital cycle, 10+ yrs

Downside avoided Wasted utility spend Stranded asset, degraded 
value/NOI, increased CapEx/TCO

Distinction



Strategic Decarbonization Assessment Disclaimers:

It’s just a spreadsheet.

Uncertainty and complexity still exist.



SDA creates decision scenarios, uses standard financial analysis

Tweaks but no re-engineering. Replace 
like-for-like at end-of-life. Small efficiency 
improvements. Max cost to avoid 
stranding. Full cost of re-engineering hits 
in advance of regulatory requirements. 

Reactive 
Baseline

Cost

Lowest marginal cost. Re-engineering, 
not replacements. Opportunistic, 
taking advantage of vacancies and 
other triggers. Maximize NOI while 
minimizing TCO. Strategically improve 
and reconfigure systems.

Ideal Scenario
Cost

In Between

Rational and realistic proactive/reactive 
mix, designed for a specific owner based 
on real constraints.



Desktop Audit 
Collect information before site visit. 

1. Fill SDA Tool Section 1: Pre-visit Data and Pre-Visit Summary. 
(Building Age, Location, Ownership Structure, Lease Length, and Utility Bills)
2. Generate initial Annual Energy Use Summary & Initial Operating Budget.

Populate SDA Tool Calculator
Fill SDA Tool Section 2: Site Visit Data 
(Envelope, HVAC, Lighting/Plug Loads, 

and Equipment Inventory) 

 

Generate Capital Replacement Plan 
& Baseline Scenario

Review SEA Tool 3 – Capital Replacement Plan, verify business as usual 
equipment replacement. Generate comparison of replacement cost to 

equipment RUL. Auto-generate baseline scenario under Section 4.

Client Touchpoint
Ask the Asset Management and 

Facilities teams about goals for the 
SDA process. Discuss financials and 

asset details. 

Site Visit 
Collect Information on building 

attributes, and equipment 
inventory. (equipment life, use, and 

condition).
Touchpoint: Facilities

Client Touchpoint
Meet with Asset Management and 

Facilities teams to understand goals 
decision criteria and pain points. 
Discuss financial, operational and 

technical asset details. 

Gather Decision Criteria 
Summarize client goals. Understand 
choices needed for decarbonization 
and optimal performance (how and 

when to achieve).
Touchpoint: Management

SDA Process (Detailed Version): Data Collection and Engineering

Continue to 
iteration and 
refinement



Evaluate Financial Performance 
Review results for NPV, NOI, and other indicators. Assemble 
preliminary findings (Characterization Chart RUL, and Initial 

Scenarios).
 Iterate on scenarios to improve asset performance and develop 

optimal decarbonization strategy. 

Develop EEMs and Decarbonization Scenarios
Populate SDA Tool Section 3: EEM Summary and End-Use Breakdown. Fill in data 
for EEMs that will be needed to achieve scenarios identified. Review EEMs under 

Section 4 for the decarbonization scenario(s).
 Consider when and how best to decarbonize, e.g. proactive vs. reactive 

decarbonization. 

Present Preliminary Findings
Generate SDA Executive Summary and present findings to the owner, including 
results from 4: Scenarios: NPV, NOI, Expenses, EUI, GHG Emissions.  Determine 

key criteria for decision making. 
Iterate as needed for final results.

Present Final Findings
Deliver Decarbonization Plan along with 

final SDA Executive Summary and results 
for all 4 scenarios. Discuss when the 

owner should act on these findings. Make 
clear when and how to best get to 

decarbonization.  

Client Touchpoint
Present final recommendations. Document and 

distribute Executive Summary. 

Client Touchpoint
Use feedback from 

Asset Management and 
Facilities teams to 

iterate scenarios and 
recommendations.

SDA Process Cont. (Detailed Version): Iteration and Refinement



NYSERDA distinctions (beyond geographic)

The San Francisco SDA process adapts the energy audit process to support 
capital planning.

A decarb focused capital planning exercise can be more streamlined, aligning 
the engineering plan to fit the overall plan from the outset, including market 
positioning and leasing considerations.

Simplifications are sought.



Costs estimates: “Probable cost” + budget to study

Source: ProcessEngineer.com

https://www.processengineer.com/capital-cost-estimate-classes/


Sample SDA Inputs and Output Graphs



SDA Inputs and Assumptions Summary

Highlights must be 
updated for New York.

Highlights require EBC 
participants’ insight.



SDA Basic Scenario Visualization



SDA Scenarios Carbon Trajectories



SDA Application of Carbon Regulations to Scenarios



SDA’s Multiple Time Horizon NPVs



SDA Equipment Age and Fuel Sources
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