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The Simulated and Measured Environments Lab is a research group in the New York Institute of Technology
School of Architecture and Design with a focus on developing tools, workflows, and pedagogy to help architects
design buildings that will perform as expected when built and operated. Our baseline big picture question is:
how do we bake climate change mitigation into the mainstream architectural design process?
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Basics. These terms will come up during this talk. They are a subset of a list from this document: 

NYC Building and Water Local Law 84 Data Dictionary

Audit Year: important to note because performance changes year by year

BIN: building identification number

BBL: code for property borough, block and lot

Btu: about the amount of energy in a single lit match

Construction year: year building started service life

energy star score: performance rating that compares energy consumption to similar US buildings. 1-100 scale.

GHG: green house gas emissions, usually CO2 in context of building energy use

gross area: total occupied area of a building (in sf)

occupancy type: category of building use, like apartment or office; different types have different CO2 limits/sf.

site energy use (kBtu): total amount of energy used

site EUI (kBtu/sf): energy use intensity, amount of energy used per sf on site

source EUI (kBtu/sf): energy use also considering energy it takes to get the energy to the site

sf: square feet, as in floor area of a building

tCO2e: metric tons of CO2 equivalent emissions, allows for comparison of other GHG sources

SOME TERMS
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https://data.cityofnewyork.us/api/views/5zyy-y8am/files/d11b2da1-2b2b-4da8-a3a2-24dea9f10833?download=true&filename=NYC_BuildingEnergyWaterData_LocalLaw84_DataDictionary.xlsx
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“Energy efficiency” is a new concept. Many wonderful buildings in use today were constructed before 

“energy” was really a thing.
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1960: Guggenheim NYC, starchitect designed

opaque: solid concrete walls (R-2?)

glazed: single pane glazing (U-1?)

infiltration: ?

TODAY: Just some house, PH standard

opaque: thermal briddge free wall (R-40)

glazed: triple pane tunable SHGC (U-0.1)

infiltration: 0.6 ACH@50Pa

Source: archdaily.com Source: 475 High Performance Building Supply

“Energy efficiency” is a new concept. Many wonderful buildings in use today were constructed before 

“energy” was really a thing.
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source: collections.museumsvictoria.com.au

1960: Guggenheim NYC, 

starchitect designed

heat: steam boiler (COP .75)

distribution: hot water radiators

cool: no mechanical

fresh air: no mechanical

TODAY: Just some house, PH standard

heat and cool: minisplit (COP 3.5) +  hot water heat pump

distribution: advance controlls ducted manifold

fresh air: ERV (70% heat recovery), ducted manifold

source: SNELL

“Energy efficiency” is a new concept. Many wonderful buildings in use today were constructed before 

“energy” was really a thing.
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Source: federal-energy-administration

Energy security. The US Department of Energy was created as a result of a reality check induced by the 

1973 Arab Oil Embargo.
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Source: federal-energy-administration

Energy security. The US Department of Energy was created as a result of a reality check induced by the 

1973 Arab Oil Embargo.
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Source: Timeline of Events: 1971 to 1980 | Department of Energy

Energy security. The US Department of Energy was created as a result of a reality check induced by the 

1973 Arab Oil Embargo. 
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Source: globalabc.org/buildingmaterialsandclimate

energy footprint by sector buildings: operational vs. embodied carbon

source: SNELL

Energy and buildings. Operation of buildings is responsible for about 40% of our collective energy use and 

30% of of carbon footprint, so energy security and responses to climate change are closely tied to the design 

and operation of buildings.

Energy data
history

buildings &
energy

standards

NYC laws

NYC
building data

NYC tools

examples

SaME Lab
datasets

Other cities

Academia

lit review
NYIT



Does this 

Building Suck 

(Energy)?:

Decoding 

Building 

Performance

with Open Data

12

Source: Homepage | ENERGY STAR

Energy, buildings, and government. Therefore essentially since the ’70’s the US government has been 

involved in building energy efficiency, and therefore building energy data.
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Source: Commercial Buildings | ENERGY STAR

Energy, buildings, and government. Therefore essentially since the ’70’s the US government has been 

involved in building energy efficiency, and therefore building energy data.
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Energy, buildings, and industry. Energy codes and standards essentially started during the same period. 

Developed b created by non-governmental orgs and adopted by state and federal government orgs.

Source: IECC 2024 Source: ASHRAE read only
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ASHRAE 90/90.1 TIMELINE - CLIMATE ZONE 4A

Category IP 1975 1980 1999 2010 2019

E
N

V
E

LO
P

E

Roof R-value

R

11 15 20 25 30–38

Wall R-value 7 11 13 13 + 7.5 ci 13 + 10 ci

Floor / Slab 0–5 5 8 10 10–15

Glazing U-value U ~1.1 0.8–1.0 0.7–0.8 0.55–0.60 0.38–0.45

SHGC on/thru Not regulated Not regulated 0.39–0.45 0.4 0.25–0.40

Infiltration -
Fenestration

cfm/ft
@75Pa

Not regulated Early guidance 0.4–0.5 0.4 0.25

Infiltration -
Whole building

cfm/ft
@75Pa

No No No
air barrier required;

no quantity

0.25–0.30;
blower door

LP
D

Office

W/ft²

2.5–3.0 2.0–2.5 1.3–1.5 0.9–1.0 0.6–0.8

Classroom 2.5–3.0 2.0–2.5 1.2–1.5 0.9–1.1 0.6–0.8

Retail 3.0–4.0 2.5–3.0 1.5–2.0 1.2–1.4 0.8–1.0

E
P

D Office equipment
W/ft²

0.5–0.7 0.7–1.0 1.0–1.5 1.0–1.2 0.5–1.0

Computer labs NA 1.0–1.5 3.0–4.0 3.0–4.0 2.0–3.0

H
V

A
C

Cooling EER EER 6–7 7–8 9–10 10–11 11–13+

Heat pump HSPF HSPF Not regulated 5–6 6.8–7.7 8.2–8.5 9–10+

Boiler efficiency % 70–75 75–78 80–82 82–85 90–95 (condensing)

Economizers

NA

Not required Some cases Required broadly Req. w/tighter limits Universal w/exceptions

VAV systems Rare Emerging Standard Standard w/ controls
Advanced controls + 

DCV

Ventilation No mech. req. Basic ASHRAE 62-1989 ASHRAE 62.1-2010 ASHRAE 62.1-2019

source: SNELL

Energy, buildings, and industry. Since their inception, code requirements related to building energy 

efficiency have very quickly become increasing more stringent.
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RESIDENTIAL

COMMERCIAL

Energy codes are adopted at the state level in the US. Many states are not keeping up with the state of the art.

Source: energycodes.gov
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NYC and energy. NYC has consistently updated its energy code to keep in line with current state of the 

art…which essentially means in line with most European and Scandinavian countries.

Source: NYC energy codes
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COMPARISON OF CURRENT OPERATIONAL CARBON MUNICIPAL CODES 

Jurisdiction/

Standard
Scope Metric Penalties Compliance Costs Notes

EU EPBD
(started 2002, 2024 
recast)

EU Member States –
new & existing buildings

Primary energy (EPC), ZEB 
for new, lifecycle GWP 
disclosure

Varies by Member State 

(~€1,000–€10,000 per 

violation)

Audits/EPC €500–€2,000; 
renovation ~€50–€200/m² 
(indicative)

Recast targets ZEB by 2028 
(public) & 2030 (all); rennovate 
to MEPS worst non-res 16% by 
2030, 26% by 2033; renovation 
rate remains low

Toronto Green 
Standard (2010)

City planning approvals –
new development

Tiered CO₂e intensity/energy 
performance

Planning/permit conditions; 
no per-ton fines

~+1–3% of construction cost 
(measures vary)

Cost-benefit studies show 
lifecycle net savings for Tier 2–3 
bundles

NYC Local Law 97 
(2019)

Existing buildings >25,000 ft²
Annual GHG caps (kg/lb 
CO₂e/ft²), declining over 
time

$268 per metric ton CO₂e 
over cap; $0.50/ft²/mo late 
reporting; up to $500k for 
false statements

Retrofits ~$5–$20/ft²; 
reporting/audit ~$0.05–
0.15/ft²/yr

DOB compliance and guidance, 
limited extensions; ~20% over 
cap initially, ~80% risk by 2030 
without action

Boston BERDO 2.0 
(2021)

Existing ≥20,000 ft² or ≥15 
res units

Declining emissions limits; 
annual reporting & 
verification

$150–$300/day (reporting); 
$300–$1,000/day (exceeding 
limits)

Setup $12k–$22k; ongoing 
$3k/yr; retrofits vary by 
building

ACP/RECs vs electrification cost 
tradeoffs; assistance programs & 
hardship options

Seattle BEPS (2023)
Existing nonres & 
multifamily >20,000 ft²

GHG intensity targets with 
reporting & verification

Up to ~$10/ft² for missing 
target (per some guidance); 
final amounts via Director’s 
Rule

Audits/RCx $1–$3/ft²; 
retrofits $10–$30/ft²; grants 
available

Projected 27% emission 
reduction by 2050; grants & 
technical support available

Canada NECB/NBC 
(2025)

National model codes – new 
buildings

Operational GHG objective 
(2025); embodied GHG 
roadmap (2030)

Provincial enforcement via 
permits; fines vary

Design compliance ~+1–3% 
of construction cost

Permit-time compliance, no 
continuous benchmarking in 
model code

Australia NABERS 
(1999, but voluntary)

Existing buildings – rating 
scheme

Operational GHG/energy 
star ratings (1–6★)

No statutory fines; 
disclosure & procurement 
requirements apply

Submission+assessor 
AUD$1k–$5k; efficiency 
upgrades AUD$2–$10/ft²

70%+ offices ≥4★; 5★+ linked to 
leasing premium; grid decarb → 
shift to energy metrics by 2030

source: SaME Lab

NYC and carbon. NYC is one of the few jurisdictions in the world with law (LL97) that caps 

building carbon footprint.
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Basics. These terms will come up during this talk. They are a subset of a list from this document: 

NYC Building and Water Local Law 84 Data Dictionary

Audit Year: important to note because performance changes year by year

BIN: building identification number

BBL: code for property borough, block and lot

Btu: about the amount of energy in a single lit match

Construction year: year building started service life

energy star score: performance rating that compares energy consumption to similar US buildings. 1-100 scale.

GHG: green house gas emissions, usually CO2 in context of building energy use

gross area: total occupied area of a building (in sf)

occupancy type: category of building use, like apartment or office; different types have different CO2 limits/sf.

site energy use (kBtu): total amount of energy used

site EUI (kBtu/sf): energy use intensity, amount of energy used per sf on site

source EUI (kBtu/sf): energy use also considering energy it takes to get the energy to the site

sf: square feet, as in floor area of a building

tCO2e: metric tons of CO2 equivalent emissions, allows for comparison of other GHG sources

SOME TERMS

Energy data
history

buildings &
energy

standards

NYC laws

NYC
building data

NYC tools

examples

SaME Lab
datasets

Other cities

Academia

lit review
NYIT

https://data.cityofnewyork.us/api/views/5zyy-y8am/files/d11b2da1-2b2b-4da8-a3a2-24dea9f10833?download=true&filename=NYC_BuildingEnergyWaterData_LocalLaw84_DataDictionary.xlsx
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NYC ENVIRONMENTAL 
BUILDING CODE TIMELINE

Year Milestone Notes

2005

LL86 – Green 
standards for 
city capital 
projects (LEED)

Rules finalized 2007; 
updated 2009; EO 149 
(2011) expanded 
administration

2009

Greener, 
Greater 
Buildings Plan 
(LL84, LL85, 
LL87, LL88)

Benchmarking, energy code 
compliance, audits & retro-
commissioning, lighting & 
submetering

2016
LL84 threshold 
lowered

Covered buildings reduced 
from >50k ft² to >25k ft²

2018
LL33 – Energy 

grades posted

Grades derived from 

ENERGY STAR scores

2019

Climate 
Mobilization 
Act (LL92, 
LL94, LL95, 
LL96, LL97)

Sustainable roofs, grade 
refinements, PACE 
financing, building 
emissions caps

2020
NYCECC 
update

2020 NYC Energy 
Conservation Code adopted

2024
LL97 
compliance 
period begins

Annual reporting; first 
reports due May 1, 2025

2025
NYCECC 2025 
revisions

Stronger 
envelope/airtightness; 
adoption end of 2025

2030
LL97 limits 
tighten

Citywide 40% GHG 
reduction target

2050
Net-zero 

target

80%+ reductions and carbon 

neutrality goal

NYC building sustainability codes. Most of these have to do with energy efficiency of larger buildings

Source: NYC energy codes
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NYC ENVIRONMENTAL 
BUILDING CODE TIMELINE

Year Milestone Notes

2005

LL86 – Green 
standards for 
city capital 
projects (LEED)

Rules finalized 2007; 
updated 2009; EO 149 
(2011) expanded 
administration

2009

Greener, 
Greater 
Buildings Plan 
(LL84, LL85, 
LL87, LL88)

Benchmarking, energy code 
compliance, audits & retro-
commissioning, lighting & 
submetering

2016
LL84 threshold 
lowered

Covered buildings reduced 
from >50k ft² to >25k ft²

2018
LL33 – Energy 

grades posted

Grades derived from 

ENERGY STAR scores

2019

Climate 
Mobilization 
Act (LL92, 
LL94, LL95, 
LL96, LL97)

Sustainable roofs, grade 
refinements, PACE 
financing, building 
emissions caps

2020
NYCECC 
update

2020 NYC Energy 
Conservation Code adopted

2024
LL97 
compliance 
period begins

Annual reporting; first 
reports due May 1, 2025

2025
NYCECC 2025 
revisions

Stronger 
envelope/airtightness; 
adoption end of 2025

2030
LL97 limits 
tighten

Citywide 40% GHG 
reduction target

2050
Net-zero 

target

80%+ reductions and carbon 

neutrality goal

NYC building sustainability codes. Most of these have to do with energy efficiency of larger buildings

Source: NYC energy codes
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NYC ENVIRONMENTAL 
BUILDING CODE TIMELINE

Year Milestone Notes

2005

LL86 – Green 
standards for 
city capital 
projects (LEED)

Rules finalized 2007; 
updated 2009; EO 149 
(2011) expanded 
administration

2009

Greener, 
Greater 
Buildings Plan 
(LL84, LL85, 
LL87, LL88)

Benchmarking, energy code 
compliance, audits & retro-
commissioning, lighting & 
submetering

2016
LL84 threshold 
lowered

Covered buildings reduced 
from >50k ft² to >25k ft²

2018
LL33 – Energy 

grades posted

Grades derived from 

ENERGY STAR scores

2019

Climate 
Mobilization 
Act (LL92, 
LL94, LL95, 
LL96, LL97)

Sustainable roofs, grade 
refinements, PACE 
financing, building 
emissions caps

2020
NYCECC 
update

2020 NYC Energy 
Conservation Code adopted

2024
LL97 
compliance 
period begins

Annual reporting; first 
reports due May 1, 2025

2025
NYCECC 2025 
revisions

Stronger 
envelope/airtightness; 
adoption end of 2025

2030
LL97 limits 
tighten

Citywide 40% GHG 
reduction target

2050
Net-zero 

target

80%+ reductions and carbon 

neutrality goal

NYC building sustainability codes. Most of these have to do with energy efficiency of larger buildings

Source: NYC energy codes

Energy data
history

buildings &
energy

standards

NYC laws

NYC
building data

NYC tools

examples

SaME Lab
datasets

Other cities

Academia

lit review
NYIT

https://www.nyc.gov/site/buildings/codes/energy-conservation-code.page


Does this 

Building Suck 

(Energy)?:

Decoding 

Building 

Performance

with Open Data

23

NYC ENVIRONMENTAL 
BUILDING CODE TIMELINE

Year Milestone Notes

2005

LL86 – Green 
standards for 
city capital 
projects (LEED)

Rules finalized 2007; 
updated 2009; EO 149 
(2011) expanded 
administration

2009

Greener, 
Greater 
Buildings Plan 
(LL84, LL85, 
LL87, LL88)

Benchmarking, energy code 
compliance, audits & retro-
commissioning, lighting & 
submetering

2016
LL84 threshold 
lowered

Covered buildings reduced 
from >50k ft² to >25k ft²

2018
LL33 – Energy 

grades posted

Grades derived from 

ENERGY STAR scores

2019

Climate 
Mobilization 
Act (LL92, 
LL94, LL95, 
LL96, LL97)

Sustainable roofs, grade 
refinements, PACE 
financing, building 
emissions caps

2020
NYCECC 
update

2020 NYC Energy 
Conservation Code adopted

2024
LL97 
compliance 
period begins

Annual reporting; first 
reports due May 1, 2025

2025
NYCECC 2025 
revisions

Stronger 
envelope/airtightness; 
adoption end of 2025

2030
LL97 limits 
tighten

Citywide 40% GHG 
reduction target

2050
Net-zero 

target

80%+ reductions and carbon 

neutrality goal

NYC building sustainability codes. Most of these have to do with energy efficiency of larger buildings

Source: NYC energy codes
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Basics. These terms will come up during this talk. They are a subset of a list from this document: 

NYC Building and Water Local Law 84 Data Dictionary

Audit Year: important to note because performance changes year by year

BIN: building identification number

BBL: code for property borough, block and lot

Btu: about the amount of energy in a single lit match

Construction year: year building started service life

energy star score: performance rating that compares energy consumption to similar US buildings. 1-100 scale.

GHG: green house gas emissions, usually CO2 in context of building energy use

gross area: total occupied area of a building (in sf)

occupancy type: category of building use, like apartment or office; different types have different CO2 limits/sf.

site energy use (kBtu): total amount of energy used

site EUI (kBtu/sf): energy use intensity, amount of energy used per sf on site

source EUI (kBtu/sf): energy use also considering energy it takes to get the energy to the site

sf: square feet, as in floor area of a building

tCO2e: metric tons of CO2 equivalent emissions, allows for comparison of other GHG sources
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NYC ENVIRONMENTAL 
BUILDING CODE TIMELINE

Year Milestone Notes

2005

LL86 – Green 
standards for 
city capital 
projects (LEED)

Rules finalized 2007; 
updated 2009; EO 149 
(2011) expanded 
administration

2009

Greener, 
Greater 
Buildings Plan 
(LL84, LL85, 
LL87, LL88)

Benchmarking, energy code 
compliance, audits & retro-
commissioning, lighting & 
submetering

2016
LL84 threshold 
lowered

Covered buildings reduced 
from >50k ft² to >25k ft²

2018
LL33 – Energy 

grades posted

Grades derived from 

ENERGY STAR scores

2019

Climate 
Mobilization 
Act (LL92, 
LL94, LL95, 
LL96, LL97)

Sustainable roofs, grade 
refinements, PACE 
financing, building 
emissions caps

2020
NYCECC 
update

2020 NYC Energy 
Conservation Code adopted

2024
LL97 
compliance 
period begins

Annual reporting; first 
reports due May 1, 2025

2025
NYCECC 2025 
revisions

Stronger 
envelope/airtightness; 
adoption end of 2025

2030
LL97 limits 
tighten

Citywide 40% GHG 
reduction target

2050
Net-zero 

target

80%+ reductions and carbon 

neutrality goal

NYC building sustainability codes. The energy benchmarking laws use data reported to the EPA/DOE’s 

Energy Star “Portfolio Manager).

Source: energy star portfolio manager
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history

buildings &
energy

standards

NYC laws

NYC
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examples
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datasets

Other cities
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https://www.energystar.gov/buildings/benchmark
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NYC ENVIRONMENTAL 
BUILDING CODE TIMELINE

Year Milestone Notes

2005

LL86 – Green 
standards for 
city capital 
projects (LEED)

Rules finalized 2007; 
updated 2009; EO 149 
(2011) expanded 
administration

2009

Greener, 
Greater 
Buildings Plan 
(LL84, LL85, 
LL87, LL88)

Benchmarking, energy code 
compliance, audits & retro-
commissioning, lighting & 
submetering

2016
LL84 threshold 
lowered

Covered buildings reduced 
from >50k ft² to >25k ft²

2018
LL33 – Energy 

grades posted

Grades derived from 

ENERGY STAR scores

2019

Climate 
Mobilization 
Act (LL92, 
LL94, LL95, 
LL96, LL97)

Sustainable roofs, grade 
refinements, PACE 
financing, building 
emissions caps

2020
NYCECC 
update

2020 NYC Energy 
Conservation Code adopted

2024
LL97 
compliance 
period begins

Annual reporting; first 
reports due May 1, 2025

2025
NYCECC 2025 
revisions

Stronger 
envelope/airtightness; 
adoption end of 2025

2030
LL97 limits 
tighten

Citywide 40% GHG 
reduction target

2050
Net-zero 

target

80%+ reductions and carbon 

neutrality goal

NYC building sustainability codes. LL84 brought a lot more buildings under the requirement.

Source: energy star portfolio manager
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NYC laws

NYC
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NYC tools

examples

SaME Lab
datasets

Other cities

Academia

lit review
NYIT

https://www.energystar.gov/buildings/benchmark
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Basics. These terms will come up during this talk. They are a subset of a list from this document: 

NYC Building and Water Local Law 84 Data Dictionary

Audit Year: important to note because performance changes year by year

BIN: building identification number

BBL: code for property borough, block and lot

Btu: about the amount of energy in a single lit match

Construction year: year building started service life

energy star score: performance rating that compares energy consumption to similar US buildings. 1-100 scale.

GHG: green house gas emissions, usually CO2 in context of building energy use

gross area: total occupied area of a building (in sf)

occupancy type: category of building use, like apartment or office; different types have different CO2 limits/sf.

site energy use (kBtu): total amount of energy used

site EUI (kBtu/sf): energy use intensity, amount of energy used per sf on site

source EUI (kBtu/sf): energy use also considering energy it takes to get the energy to the site

sf: square feet, as in floor area of a building

tCO2e: metric tons of CO2 equivalent emissions, allows for comparison of other GHG sources

SOME TERMS
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buildings &
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NYC laws

NYC
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NYC tools

examples

SaME Lab
datasets

Other cities

Academia

lit review
NYIT

https://data.cityofnewyork.us/api/views/5zyy-y8am/files/d11b2da1-2b2b-4da8-a3a2-24dea9f10833?download=true&filename=NYC_BuildingEnergyWaterData_LocalLaw84_DataDictionary.xlsx
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NYC ENVIRONMENTAL 
BUILDING CODE TIMELINE

Year Milestone Notes

2005

LL86 – Green 
standards for 
city capital 
projects (LEED)

Rules finalized 2007; 
updated 2009; EO 149 
(2011) expanded 
administration

2009

Greener, 
Greater 
Buildings Plan 
(LL84, LL85, 
LL87, LL88)

Benchmarking, energy code 
compliance, audits & retro-
commissioning, lighting & 
submetering

2016
LL84 threshold 
lowered

Covered buildings reduced 
from >50k ft² to >25k ft²

2018
LL33 – Energy 

grades posted

Grades derived from 

ENERGY STAR scores

2019

Climate 
Mobilization 
Act (LL92, 
LL94, LL95, 
LL96, LL97)

Sustainable roofs, grade 
refinements, PACE 
financing, building 
emissions caps

2020
NYCECC 
update

2020 NYC Energy 
Conservation Code adopted

2024
LL97 
compliance 
period begins

Annual reporting; first 
reports due May 1, 2025

2025
NYCECC 2025 
revisions

Stronger 
envelope/airtightness; 
adoption end of 2025

2030
LL97 limits 
tighten

Citywide 40% GHG 
reduction target

2050
Net-zero 

target

80%+ reductions and carbon 

neutrality goal source: NYC.gov

NYC building sustainability codes. LL33 required that buildings report their Energy Star rating generated by 

LL84 be publicly displayed on the building.

Source: NYC energy codes

Energy data
history
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energy
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NYC laws

NYC
building data

NYC tools

examples

SaME Lab
datasets

Other cities

Academia
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NYIT

https://www.nyc.gov/site/buildings/codes/energy-conservation-code.page
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NYC ENVIRONMENTAL 
BUILDING CODE TIMELINE

Year Milestone Notes

2005

LL86 – Green 
standards for 
city capital 
projects (LEED)

Rules finalized 2007; 
updated 2009; EO 149 
(2011) expanded 
administration

2009

Greener, 
Greater 
Buildings Plan 
(LL84, LL85, 
LL87, LL88)

Benchmarking, energy code 
compliance, audits & retro-
commissioning, lighting & 
submetering

2016
LL84 threshold 
lowered

Covered buildings reduced 
from >50k ft² to >25k ft²

2018
LL33 – Energy 

grades posted

Grades derived from 

ENERGY STAR scores

2019

Climate 
Mobilization 
Act (LL92, 
LL94, LL95, 
LL96, LL97)

Sustainable roofs, grade 
refinements, PACE 
financing, building 
emissions caps

2020
NYCECC 
update

2020 NYC Energy 
Conservation Code adopted

2024
LL97 
compliance 
period begins

Annual reporting; first 
reports due May 1, 2025

2025
NYCECC 2025 
revisions

Stronger 
envelope/airtightness; 
adoption end of 2025

2030
LL97 limits 
tighten

Citywide 40% GHG 
reduction target

2050
Net-zero 

target

80%+ reductions and carbon 

neutrality goal source: NYC.gov

NYC building sustainability codes. The 2019 Climate Mobilization Act is a group of laws targeting 

specifically at carbon reduction. The carbon in question is energy produced from the combustion of fossil fuels.
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NYC laws

NYC
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examples
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datasets
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NYC ENVIRONMENTAL 
BUILDING CODE TIMELINE

Year Milestone Notes

2005

LL86 – Green 
standards for 
city capital 
projects (LEED)

Rules finalized 2007; 
updated 2009; EO 149 
(2011) expanded 
administration

2009

Greener, 
Greater 
Buildings Plan 
(LL84, LL85, 
LL87, LL88)

Benchmarking, energy code 
compliance, audits & retro-
commissioning, lighting & 
submetering

2016
LL84 threshold 
lowered

Covered buildings reduced 
from >50k ft² to >25k ft²

2018
LL33 – Energy 

grades posted

Grades derived from 

ENERGY STAR scores

2019

Climate 
Mobilization 
Act (LL92, 
LL94, LL95, 
LL96, LL97)

Sustainable roofs, grade 
refinements, PACE 
financing, building 
emissions caps

2020
NYCECC 
update

2020 NYC Energy 
Conservation Code adopted

2024
LL97 
compliance 
period begins

Annual reporting; first 
reports due May 1, 2025

2025
NYCECC 2025 
revisions

Stronger 
envelope/airtightness; 
adoption end of 2025

2030
LL97 limits 
tighten

Citywide 40% GHG 
reduction target

2050
Net-zero 

target

80%+ reductions and carbon 

neutrality goal source: NYC.gov

PV system on Bloomberg Center, Roosevelt Island, NYC by Morphosis

Urban farm 180’ above street level on the Javits Center in Manhattan

NYC building sustainability codes. LL92 and 94 apply to commercial buildings with roofs over 200sf 

commercial and most residential buildings of any size.
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NYC ENVIRONMENTAL 
BUILDING CODE TIMELINE

Year Milestone Notes

2005

LL86 – Green 
standards for 
city capital 
projects (LEED)

Rules finalized 2007; 
updated 2009; EO 149 
(2011) expanded 
administration

2009

Greener, 
Greater 
Buildings Plan 
(LL84, LL85, 
LL87, LL88)

Benchmarking, energy code 
compliance, audits & retro-
commissioning, lighting & 
submetering

2016
LL84 threshold 
lowered

Covered buildings reduced 
from >50k ft² to >25k ft²

2018
LL33 – Energy 

grades posted

Grades derived from 

ENERGY STAR scores

2019

Climate 
Mobilization 
Act (LL92, 
LL94, LL95, 
LL96, LL97)

Sustainable roofs, grade 
refinements, PACE 
financing, building 
emissions caps

2020
NYCECC 
update

2020 NYC Energy 
Conservation Code adopted

2024
LL97 
compliance 
period begins

Annual reporting; first 
reports due May 1, 2025

2025
NYCECC 2025 
revisions

Stronger 
envelope/airtightness; 
adoption end of 2025

2030
LL97 limits 
tighten

Citywide 40% GHG 
reduction target

2050
Net-zero 

target

80%+ reductions and carbon 

neutrality goal source: NYC.gov

NYC building sustainability codes. LL97 is a signature carbon reduction law that puts NYC at the forefront 

in the world of this approach to climate change mitigation.
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THE HOUSE AT CORNELL 

GUGGENHEIM

19641959

2003

$215K $260K $232K $1,369K

20172017

1999

1905

??

$0K $94K $0K $0.6K $0 $0

GENERAL MOTORS BARCLAY’S

NEW YORK TECH BLOOMBERG CENTER

$581K $858K

constructed remodeled 2024 fine 2030 fine

NYC building sustainability codes. Fines are set based on a CO2/sf allotment based on occupancy type. 

The allotment goes down every five years. $$ amounts can be substantial.

Energy data
history

buildings &
energy

standards

NYC laws

NYC
building data

NYC tools

examples

SaME Lab
datasets

Other cities

Academia

lit review
NYIT



Does this 

Building Suck 

(Energy)?:

Decoding 

Building 

Performance

with Open Data

33

1964

2003

$232K $1,369K

1999

GENERAL MOTORS BARCLAY’S

$581K $858K
1/05/25

1/05/25

2/12/24

NYC building sustainability codes. Fines are set based on a CO2/sf allotment based on occupancy type. 

The allotment goes down every five years. $$ amounts can be substantial.
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Public access to energy data. Large datasets are created and then made publicly available, but the easiest 

way to access it is through a variety of custom tools.

Source: NYC DOB NOW

Source: NYC Energy Snapshot Source: NYC Sustainability Compliance

Source: NYC Open Data

Source: NYC Carbon Calculator

Source: NYC LL84 disclosure dataset
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https://www.nyc.gov/site/buildings/industry/dob-now-build.page
https://accelerator.nyc/building-energy-snapshot
https://nycdob.github.io/LocalLaw97/index0421.html
https://opendata.cityofnewyork.us/
https://www.be-exchange.org/calculator/
https://data.cityofnewyork.us/Environment/NYC-Building-Energy-and-Water-Data-Disclosure-for-/5zyy-y8am/about_data
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Basics. These terms will come up during this talk. They are a subset of a list from this document: 

NYC Building and Water Local Law 84 Data Dictionary

Audit Year: important to note because performance changes year by year

BIN: building identification number

BBL: code for property borough, block and lot

Btu: about the amount of energy in a single lit match

Construction year: year building started service life

energy star score: performance rating that compares energy consumption to similar US buildings. 1-100 scale.

GHG: green house gas emissions, usually CO2 in context of building energy use

gross area: total occupied area of a building (in sf)

occupancy type: category of building use, like apartment or office; different types have different CO2 limits/sf.

site energy use (kBtu): total amount of energy used

site EUI (kBtu/sf): energy use intensity, amount of energy used per sf on site

source EUI (kBtu/sf): energy use also considering energy it takes to get the energy to the site

sf: square feet, as in floor area of a building

tCO2e: metric tons of CO2 equivalent emissions, allows for comparison of other GHG sources

SOME TERMS
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https://data.cityofnewyork.us/api/views/5zyy-y8am/files/d11b2da1-2b2b-4da8-a3a2-24dea9f10833?download=true&filename=NYC_BuildingEnergyWaterData_LocalLaw84_DataDictionary.xlsx
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38 Bin look-up. Buildings often have more than a single number for their address. Better to use the BIN or BBL

source: NYC DOB Building Information Search
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https://a810-bisweb.nyc.gov/bisweb/bispi00.jsp
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39 DOB NOW. Department of Building public portal is a good place to start. We can find the Energy Star score here.

Source: NYC DOB NOW
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https://www.nyc.gov/site/buildings/industry/dob-now-build.page
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Source: NYC DOB NOW
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https://www.nyc.gov/site/buildings/industry/dob-now-build.page
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source: NYC DOB Sustainability Compliance Maps

Sustainability Compliance Maps. An interactive map to look into LL33 and LL97 compliance
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https://nycdob.github.io/LocalLaw97/index0421.html
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???

source: NYC DOB Sustainability Compliance Maps

Sustainability Compliance Maps. These data collation apps are awesome because they are simple and 

graphically clear but you cannot control many variables. This building is required to report under LL97.
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https://nycdob.github.io/LocalLaw97/index0421.html
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Building energy snapshot tool. Another nice data collation map is this tool from the NYC accelerator. Here we 

get a result for LL97 compliance for 15 Charles St.

Source: NYC Energy Snapshot
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https://accelerator.nyc/building-energy-snapshot
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2

2

1

3

1

3

LL97 carbon emissions calculator is another tool that give access to LL97 compliance data. The snapshot 

tool on the right is defaulted to 2023 reporting, whereas we can choose the year…

Source: NYC Energy Snapshot
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Source: NYC Carbon Calculator

https://accelerator.nyc/building-energy-snapshot
https://www.be-exchange.org/calculator/
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45 … and set a variety of values in the calculator. All of these tools are pulling information from the same dataset.

Source: NYC LL84 disclosure datasetsource: NYC DOB Sustainability Compliance Maps
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https://data.cityofnewyork.us/Environment/NYC-Building-Energy-and-Water-Data-Disclosure-for-/5zyy-y8am/about_data
https://nycdob.github.io/LocalLaw97/index0421.html
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LL97 carbon emissions calculator is another tool that give access to LL97 compliance data. The snapshot 

tool on the right is defaulted to 2023 reporting, whereas we can choose the year and set a variety of values 

in the calculator. 

source: NYC DOB Sustainability Compliance Maps
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https://nycdob.github.io/LocalLaw97/index0421.html
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LL97 carbon emissions calculator. Reporting year and a variables related to type and amount of energy 

used taken from utility data are accessible and adjustable.

source: NYC DOB Sustainability Compliance Maps
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https://nycdob.github.io/LocalLaw97/index0421.html
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LL97 carbon emissions calculator. We can choose the year and set a variety of variables related to type 

and amount of energy used. 

source: NYC DOB Sustainability Compliance Maps
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https://nycdob.github.io/LocalLaw97/index0421.html
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LL97 carbon emissions calculator. Reporting year and a variables related to type and amount of energy 

used taken from utility data are accessible and adjustable.

source: NYC DOB Sustainability Compliance Maps
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https://nycdob.github.io/LocalLaw97/index0421.html
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LL97 carbon emissions calculator. Reporting year and a variables related to type and amount of energy 

used taken from utility data are accessible and adjustable.

source: NYC DOB Sustainability Compliance Maps
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https://nycdob.github.io/LocalLaw97/index0421.html
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LL97 carbon emissions calculator. Reporting year and a variables related to type and amount of energy 

used taken from utility data are accessible and adjustable.

source: NYC DOB Sustainability Compliance Maps
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https://nycdob.github.io/LocalLaw97/index0421.html
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52 1855 Broadway, Manhattan. NYIT Columbus Circle campus. Constructed: 1905 (?)
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53 1855 Broadway, Manhattan. NYIT Columbus Circle campus. Constructed: 1905 (?)
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54 1855 Broadway, Manhattan. DOB NOW says Energy Star label not required….

Source: NYC DOB NOW
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https://www.nyc.gov/site/buildings/industry/dob-now-build.page
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source: NYC DOB CODES

1855 Broadway. … but referring to resources on the NYC codes page, we get different info…
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https://www.nyc.gov/site/buildings/codes/ll33-energy-grading.page
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1855 Broadway. … circling back to DOB NOW, we find penalties for non-compliance under LL87 which 

requires periodic energy audits but the related LL33 violation is dismissed…

Source: NYC DOB NOWsource: NYC DOB Building Information Search
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https://www.nyc.gov/site/buildings/industry/dob-now-build.page
https://a810-bisweb.nyc.gov/bisweb/bispi00.jsp
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57 1855 Broadway. … regardless, the LL33 map says the building is violating the energy grade display rule.

Source: NYC DOB NOWSource: NYC Sustainability Compliance
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1855 Broadway. In any case, the building is in pretty good shape as it has passed the initial 5 year period of 

LL97 compliance without a fine.

Source: NYC Carbon Calculator
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2 Court Square, Queens. Energy star scores are based on energy consumption, so could vary year to year. 

In this case it looks like the building did not submit benchmarking data in 2022 and was fined.

Source: NYC Sustainability Compliance
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2009 (85), 2010 (89), 2011 (93), 2012 
(89), 2013 (83), 2014 (84), 2015 (86), 

2016 (86), 2017 (90), 2018 (79), 2019 
(81), 2020 (82), 2021 (75), 2023 (75), 
2024 (87)

https://nycdob.github.io/LocalLaw97/index0421.html
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2 Court Square, Queens. Carbon calculator shows the building to have easily met the 2024 LL97 benchmark 

and to be very close to the 2030 mark without renovation.

Source: NYC Sustainability Compliance
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2 Court Square, Queens. Three years of reporting show consistent but slightly varying carbon totals doing to 

fluctuations in energy use. Pretty cool that we have public access to such nuanced building data.

Source: NYC Sustainability Compliance
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2 W Loop Rd, Manhattan. Very low energy building that meets NZE standards. Interesting that energy usage 

has gone up in the last few years.

Source: NYC Sustainability Compliance

Energy data
history

buildings &
energy

standards

NYC laws

NYC
building data

NYC tools

examples

SaME Lab
datasets

Other cities

Academia

lit review
NYIT

https://nycdob.github.io/LocalLaw97/index0421.html


Does this 

Building Suck 

(Energy)?:

Decoding 

Building 

Performance

with Open Data

67

????

Comparison of building energy profiles. The out of the box graphics are pretty good and allow for quick 

comparisons.

Source: NYC Sustainability Compliance
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Open Data Drives the Machine:
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What is the raw data form?
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Complete Dataset Paralysis 

• 265 Columns with multiple subcategories for fine grain reporting

• Great as an internal database… not great as an exploration tool

• Cannot run comfortably on most computers due to large size

• Contains plenty of misreported values, many buildings with area of 1 sqft, etc...
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Complete Dataset Paralysis 
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Complete Dataset Paralysis 

• 265 Columns with multiple subcategories for fine grain reporting

• Great as an internal database… not great as an exploration tool

• Cannot run comfortably on most computers due to large size

• Contains plenty of misreported values, many buildings with area of 1 sqft, etc...
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How can some use this data at scale?
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DCAS Portfolio Evaluation
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A quick way to evaluate many buildings…
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1. Removes Columns Extra Data

2. Adds False Color Range to Preview Reporting

3. Adds Browsing Tools for Non-Technical Users

4. Separates Data By Year

5. Multiple Data Sets for Different Problems

And provide it for everyone to use!

S.A.M.E. Lab Approach:

Energy data
history

buildings &
energy

standards

NYC laws

NYC
building data

NYC tools

examples

SaME Lab
datasets

Other cities

Academia

lit review
NYIT



Does this 

Building Suck 

(Energy)?:

Decoding 

Building 

Performance

with Open Data

76

NYIT SAME LAB DATA SETS
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Identify Property Type

Energy data
history

buildings &
energy

standards

NYC laws

NYC
building data

NYC tools

examples

SaME Lab
datasets

Other cities

Academia

lit review
NYIT



Does this 

Building Suck 

(Energy)?:

Decoding 

Building 

Performance

with Open Data

78

Identify Property Type
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Identify Property Type

Energy data
history

buildings &
energy

standards

NYC laws

NYC
building data

NYC tools

examples

SaME Lab
datasets

Other cities

Academia

lit review
NYIT



Does this 

Building Suck 

(Energy)?:

Decoding 

Building 

Performance

with Open Data

80

Review Relevant Information About This Specific Project
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Data Ready for Pivot Table Graphic Creation
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1. Provide Simplified Data Set of Community Members

2. Demonstrate the value of building performance data

3. Publish open data based on Open Data NYC!

4. Encourage Critical examination of data sources

5. Provide meaningful breakdown of BPS landscape

S.A.M.E. Lab Goals:

bit.ly/SAMELAB

(full link)

https://digitalfabricationlab-nyit-

soad.github.io/SAME_LAB/

Or Google:

NYIT SAME LAB GITHUB
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Basics. These terms will come up during this talk. They are a subset of a list from this document: 

NYC Building and Water Local Law 84 Data Dictionary

Audit Year: important to note because performance changes year by year

BIN: building identification number

BBL: code for property borough, block and lot

Btu: about the amount of energy in a single lit match

Construction year: year building started service life

energy star score: performance rating that compares energy consumption to similar US buildings. 1-100 scale.

GHG: green house gas emissions, usually CO2 in context of building energy use

gross area: total occupied area of a building (in sf)

occupancy type: category of building use, like apartment or office; different types have different CO2 limits/sf.

site energy use (kBtu): total amount of energy used

site EUI (kBtu/sf): energy use intensity, amount of energy used per sf on site

source EUI (kBtu/sf): energy use also considering energy it takes to get the energy to the site

sf: square feet, as in floor area of a building

tCO2e: metric tons of CO2 equivalent emissions, allows for comparison of other GHG sources

SOME TERMS
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https://data.cityofnewyork.us/api/views/5zyy-y8am/files/d11b2da1-2b2b-4da8-a3a2-24dea9f10833?download=true&filename=NYC_BuildingEnergyWaterData_LocalLaw84_DataDictionary.xlsx
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Data Dictionary: https://data.cityofnewyork.us/api/views/5zyy-y8am/files/d11b2da1-2b2b-4da8-a3a2-
24dea9f10833?download=true&filename=NYC_BuildingEnergyWaterData_LocalLaw84_DataDictionary.xlsx

NYC Building Energy and Water Data Disclosure for LL84 2023 to Present
Data Dictionary
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City Law/Program Metric
Building 

Size

First 

Deadline
Penalty

New York City Local Law 97
CO₂
emissions

≥25k sq ft 2024 $268/ton

Washington 

DC
BEPS

Energy 

performance 
(EUI)

≥10k sq ft 2026 $10/sq ft

Boston, MA BERDO 2.0
CO₂
emissions

≥20k sq ft 2025 $234/ton

Denver, CO
Energize 

Denver
EUI ≥25k sq ft 2024 $0.70/sq ft

Seattle, WA

Building 

emissions 
standard

EUI + 

emissions
varies phased varies

St. Louis, MO BPS EUI ≥50k sq ft 2025
performance 

penalties

35 U.S. cities and districts have enacted building performance standards (BPS) or emissions-reduction laws like Local Law 97. These 
policies regulate energy use or carbon emissions from existing buildings, typically above a certain size threshold, and impose reporting 
requirements and penalties for non-compliance. Table and map for comparative analysis.

source: Viola

Beyond NYC: Improving Building Performance in Cities Across the United States
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35 U.S. cities and districts have enacted building performance standards (BPS) or emissions-reduction laws like Local Law 97. 
These policies regulate energy use or carbon emissions from existing buildings, typically above a certain size threshold, and impose 
reporting requirements and penalties for non-compliance. Table and map for comparative analysis.

source: Viola

Beyond NYC: Building Performance in Cities Across the United States

https://arcg.is/1ujaDT0
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Highlights from the Literature Review 

2018 – Lenholzer and Brown; “ Lenzholzer and Brown (2013) 

advocate for performance-based learning where students test design 
alternatives through simulation and "educated guesses" rigorously 

examined by expert tutors.

2023 ‘Students of V. Mitch McEwen presenting bioplastic brises 

soleils in Princeton's architecture lab (a 1950s glass building designed 
by then-professor JeanLabatut). Photography by Sean Rucewicz. 

www.architecturalrecord.com/articles/15823-architecture-schools-

begin-to-put-embodied-carbon-front-and-center

Expand evidenced based design education

Plan and axonometric view of the Bayer House’s typical 
maisonette with point-in-time environmental
measurements (Deependra Pourel, student 2016–17).

Schiano-Phan, R.; Gonçalves, J.C.S.; Vallejo, J.A. 

Pedagogy Pro-Design and Climate Literacy: 

Teaching Methods and Research Approaches for 

Sustainable Architecture. Sustainability 2022, 

14,6791. https://doi.org/10.3390/su14116791

SoAD Lecture: Eco Generative 
Architectures 
by Rafaella Laezza, who spoke about 
the foundational role of the ECO 
nature-architecture relationship: both 
from the very first design steps to set 
up the operational processes for 
socially responsible projects

Supplement education through 
the invitation of industry 

experts

Integrate building performance standards 
into curriculum learning outcomes
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Highlights from the Literature Review 

Expand evidenced based design education
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Lucia Bauman
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Highlights from the Literature Review 

Christian Aguilar
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Expand evidenced based design education
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Code as design constraint. We embed requirements to meet a variety of professional benchmarks within the 

project program of a design course and have a coreq building performance simulation course in which students 

run sims as they design, creating an iterative flow.

EGRESS WATER DAYLIGHT ENERGY CARBON

92/94/95/97

source: SNELL
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LLs 95 and 97: energy use. Through a sequence of tech courses in which they learn fundamental concepts and 

core technical skills, students should now have the background to set-up, run, and UNDERSTAND a detailed 

energy use simulation which is easy to set up in a commercial software platform

source: SNELL
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LLs 95 and 97: energy use. Once set-up, iterations of the thermal analysis simulation are very quick to run, 

allowing both experimentation with the effect on performance of changing individual variables and a first 

experience of developing form and performance simultaneously.

LOADS ENVELOPE HVAC MODEL ENERGY FLOWS

source: SNELL
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LLs 92 and 94. Using common architectural 3D modeling tools, students can estimate, reconfigure, and iterate 

photovoltaic energy production for their project at any stage of the design.

PV 

CANOPY

source: SNELL
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LL97 compliance modeler. A custom Excel LL97 modeler allows students to understand their designs through the 
lens of a quantified approach to climate change mitigation… while also giving them a marketable skill in our 
particular NYC job market.
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Change

PV production required 
to meet standard

source: SNELL

LL97 compliance modeler. A custom Excel LL97 modeler allows students to understand their designs through the 
lens of a quantified approach to climate change mitigation… while also giving them a marketable skill in our 
particular NYC job market.
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Thank
you!

nycsodata26.sched.com         #nycSOdata     #opendataweek

Stay in touch 

at beta.nyc/links
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