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WHAT WILL YOU LEARN?

Carbon Assessment 
Tools for Buildings 

Typical Internationally-used 
Carbon Assessment Tools: How it 
Works and Case Examples

ALCBT Building Emission 
Assessment Tool (BEAT):
How it Works, Scope and 
Benefits
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Carbon assessment tool provides analytics for:

  

CARBON ASSESSMENT TOOLS
Analytics for sustainable buildings

Assessing 
carbon footprint 

and reduction 
potential

Regulatory 
compliances

Achieving 
emissions 
reduction 

targets and 
other 

sustainability 
goals 

Increasing 
market 

competitiveness

Informed 
decision-making

3



           3.5 Low Carbon Building Assessment Tools

• Web-based tool
• Whole life carbon analysis
• Environmental product declaration (EPD) generation
• Licensed access
• Tailored for the construction sector

Source: Carbon Leadership Forum

CARBON ASSESSMENT TOOLS
Design-integrated tool
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CARBON ASSESSMENT TOOLS
Calculators

• Web-based tool
• Whole life carbon analysis
• Pre-fed cases
• Comparative energy and material efficiency measures
• Free access

• Embodied Carbon in Construction Calculator
• Access to building material EPDs
• Useful for selection and procurement
• More like a comparison tool
• Focuses on A1–A3 emissions
• Free access

5
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• Software application for LCA and green building certification 
• Free access

CARBON ASSESSMENT TOOLS
Other life cycle assessment (LCA) tools in construction sector

• Software tool for assessing embodied and operational 
carbon in the building sector, launched under the ALCBT 
Project in June 2025.
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• Whole life carbon analysis
• Licensed access

• Used mainly by industry professionals

• Paid service

• Whole life carbon analysis

• Used mainly by industry professionals

• EPD generation

• Free + paid datasets, popular in academia

CARBON ASSESSMENT TOOLS
Other life cycle assessment tools targeting a range of industries: automotive, electronics, agriculture…
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Source: Carbon Leadership Forum
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• The Embodied Carbon Calculator EC3 is a free, open-access tool developed by Carbon Leadership Forum and Building 
Transparency. It covers LCA scope A1 to A3, and has a straightforward, easy-to-use interface for global application

• How:

▪ Uses building material quantities from construction estimates (and/or information from BIM/REVIT)

▪ Uses transparent, free-to-access database for EC of each material used consisting of digital, third-party-verified EPDs 

▪ This allows the user to directly specify which low carbon material should be procured for construction

• EC3 tool does not have a certification scheme, but helps certification programs, owners and policy-makers assess supply 
chain data (data granularity)

• EC3 tool is highly specific to embodied carbon in materials and this tool is ideal for architects and engineers focused on 
material choices

  

Source: Building Transparency

EC3 TOOL: EMBODIED CARBON CALCULATOR
Life cycle assessment tool
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EC3 APPLICATION
Data entry screen

Source: EC3
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Choose the specific 
building type and 

location

Add additional data (floor area, 
natural gas/electricity 

consumption, etc.)

Start work in 
materials in the 

building
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EC3 APPLICATION
Substructure, shell and interior

10

1. Subdivide into: e.g., 
substructure 
(foundations), shell 
(superstructure, exterior 
enclosure, roofing), and 
interior (insulation, 
ceiling tiles, carpet), …

2. Additional emissions for 
transport and 
construction can be 
added (see tabs at the 
top). The importance is 
to know: the quantity of 
each material and the 
distance/how materials 
are transported

Source: EC3

1 2
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Source: EC3

Choose the specific 
construction material

Choose the specific requirements (e.g., 
compressive strength), distance from location

Search and compare 
for relevant EPDs

EC3 APPLICATION
Material workflow
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EC3 APPLICATION
Find and compare materials

Image source: https://docs.buildingtransparency.org/ec3/main-features
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EC3 APPLICATION
Plan and compare buildings
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Image source: https://docs.buildingtransparency.org/ec3/main-features
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EC3 APPLICATION
Results
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Image source: https://docs.buildingtransparency.org/ec3/main-features
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• EDGE is a green building certification system focused on making buildings more resource efficient. An innovation of IFC, a 
member of the World Bank Group, EDGE empowers emerging markets to scale up resource-efficient buildings in a fast, easy 
and affordable way

• EDGE enables developers and builders to quickly identify the most cost-effective strategies to reduce energy use, water use 
and embodied energy in materials. The strategies that are integrated into the project design are verified by an EDGE Auditor 
and certified by Green Business Certification Inc. (GBCI)

• EDGE is comprised of:

▪ EDGE Software – The web-based EDGE App, available for free at edgebuildings.com, allows you to quickly determine the 
optimum combination of building design strategies for the best return on investment

▪ Global Standard – EDGE requires a minimum projected reduction of 20% in energy use, water use and embodied energy 
in materials as benchmarked against a standard local building

▪ Certification System – Certification by GBCI validates your achievements at a modest cost for nearly all building types, 
both new and existing

  
Source: US Green Building Council

EDGE APPLICATION
Life cycle assessment and certification tool
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• It is a comparative assessment tool, usually used for green building certification

• Based on location, typology and income group, pre-fed base case results are displayed:

▪ Final energy usage
▪ Final water use
▪ Operational carbon
▪ Embodied carbon

• The basic sections of the tool are: 
▪ Building design parameters
▪ Energy efficiency measures
▪ Water efficiency measures
▪ Material efficiency measures
▪ Operational energy

  

Source: EDGE

EDGE APPLICATION
Life cycle assessment tool
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TASKBAR displays the results, 
as per the default case or 

improved case
Main parameters 

requiring user inputs

EDGE APPLICATION
Data entry screen
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Source: EDGE
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Base case values are governed by choosing building type, income group and location

EDGE APPLICATION
Data entry screen
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Source: EDGE
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• User needs to input basic project details – name, 
organization, address, etc.

• Building data – number of apartments, floors above 
and below the grade, floor-to-floor height, etc.

• User can modify the typology according to project-
specific details

• Building dimensions – building length in different 
directions

• HVAC system details

• Area and loads breakdown

• Fuel usage details (emissions factors of fuels can be 
customized)

• Climate data – elevation, annual rainfall, monthly 
average temperatures

  

BUILDING DESIGN PARAMETERS
User data entry
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Source: EDGE
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• Air infiltration of envelope
• Natural ventilation
• Ceiling fans
• Cooling system efficiency: COP
• Variable speed drives
• Fresh-air pre-conditioning system
• Space heating system efficiency
• Room heating controls with thermostatic valves
• Domestic hot water system
• Window-to-wall ratio
• Reflective roof: solar reflective index
• Reflective exterior walls: solar reflective index
• Insulation of roof: U-value
• Insulation of ground/raised floor slab: U-value
• Green roof

  

• Insulation of exterior walls: U-value
• Efficiency of glass: U-value, SHGC, VT
• Domestic hot water pre-heating system
• Economizers
• Demand control ventilation using CO2 sensors
• Efficient lighting for internal areas
• Efficient lighting for external areas
• Lighting controls
• Efficient appliances
• Efficient smart meters and submeters
• Power factor corrections
• Onsite renewable generation
• Low impact refrigerants
• External shading devices: annual average shading factor

  

ENERGY EFFICIENCY MEASURES
EDGE: List of measures available

20

Source: EDGE
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After choosing some measures, improved case shows the respective changes in the energy numbers

ENERGY EFFICIENCY MEASURES
Comparative analysis
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Source: EDGE
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• Bottom floor construction
• Intermediate floor construction
• Floor finish
• Roof construction
• Exterior walls
• Interior walls

  

MATERIAL EFFICIENCY MEASURES
EDGE: List of measures available

• Window frames
• Window glazing
• Roof insulation
• Wall insulation
• Floor insulation

  

22

Source: EDGE
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For every measure, there is a default case available. The user can change 
it to other available variants, as shown in the drop down menu on the 
right

MATERIAL EFFICIENCY MEASURES
EDGE: List of measures available

23

Source: EDGE
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After choosing the measures, improved case shows the respective changes in the embodied carbon numbers

MATERIAL EFFICIENCY MEASURES
Comparative analysis
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Source: EDGE



           3.5 Low Carbon Building Assessment Tools

• User needs to input energy consumption data for all the months, the energy sources being:

▪ Conventional electricity

▪ Onsite renewable electricity

▪ Offsite renewable electricity

▪ Carbon offsets purchased

• For onsite non-renewable energy generation (if applicable), user can input fuel type and fuel consumption values for 
different months

• Outputs from the tool:

▪ Total energy consumption

▪ Onsite carbon emissions

▪ Carbon mitigation from exported renewable energy

▪ Net carbon emissions onsite

▪ Total GHG offset

▪ Net carbon emissions balance

  

OPERATIONAL ENERGY
User data entry
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Source: EDGE
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• Location: Philippines

• Energy measures: Window-to-wall ratio, LED lighting, solar 
photovoltaics

• Material measures: Corrugated zinc sheets for roof, in-situ 
reinforced wall for external walls, ferrocement wall panel for 
internal walls

GHG reductions: 0.4 tCO2/year/home

EDGE
Case example: Residential home in Philippines

26

Source: EDGE
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• Location: Mexico

• Energy measures: Window-to-wall ratio, external shading, AC with 
water-cooled chiller, low E-coated glass, energy efficient lighting system, 
insulation of roof and wall

• Material measures: Concrete filler slab for floors and roof, medium-
weight hollow concrete blocks, finished concrete flooring, uPVC window 
frames

 GHG reductions: 497 tCO2/year

27

EDGE
Case example: Commercial building in Mexico

Source: EDGE
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• ProCredit is an international group of development-oriented commercial banks mainly active in South-Eastern and Eastern 
Europe

• ProCredit has been interested and engaged in financing green buildings for years but has had to develop an individual 
assessment approach for each country. This approach has posed a serious challenge due to the substantial additional workload 
involved, coupled with the difficulty of obtaining relevant information

• The group launched its first green loans in 2006 and gradually developed a green lending methodology and a green bonds 
framework to standardize its lending process and ensure specific environmental impacts are achieved. As of the end of 2020, 
the group’s green loan portfolio amounted to almost EUR1 billion, representing 19% of its total loan portfolio

• Initially, the group has assessed green buildings against country baselines and according to country building codes. The process 
is intensive and often difficult to implement, owing to a lack of data or proper regulation in its countries of operation

• The situation changed when ProCredit integrated EDGE into the environmental impact assessments carried out for the head 
offices of its banks, where the benefits of EDGE were apparent: user-friendly application, availability of data, the possibility of 
preliminary assessment and recognized certification

Source: Polychroniadou, 2021

28

EDGE
Case example: Unlocking green buildings market for banks
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• ProCredit decided to promote this certification further in its markets by using it as a tool in the assessment process for green 
buildings. The banks can now use EDGE instead of conducting individual analyses for the purpose of assessing a building’s 
eligibility for a green loan

• ProCredit proposes conducting a preliminary assessment using the EDGE app to make an initial determination whether the 
project has potential for improved performance of 20% compared to the local baseline. This is done in partnership with Sintali-
SGS, who offers EDGE Expert support through its partner network. EDGE Experts provide support in using the application and 
conducting initial analyses of ProCredit clients’ projects

• This assessment is then submitted to the business committee of the bank for review and if approved, the client can benefit 
from preferential loan rates for the development of the green building project. A further requirement to be eligible for these 
loan rates is the actual completion of the EDGE certification process

• The use of EDGE data to define eligibility criteria enables the ProCredit banks to have a standardized and comparable approach 
across its markets, thus unlocking significant potential for building improvement and green finance. It also reduces the time 
required to conduct an initial eligibility analysis, as local baselines have already been calculated in the EDGE app

• By implementing green lending programs and leading by example through the certification of its own buildings, ProCredit is 
putting sustainability into action

29

EDGE
Case example: Unlocking green buildings market for banks (continued)

Source: Polychroniadou, 2021
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EC3 AND EDGE TOOLS
Comparison: Easy-to-use tools with different visions

30

Not a Certification Scheme

• Focuses on construction materials

• Uses EPDs

• Compares individual materials to be procured 
•

Ideal for architects and engineers focused on 
material choices

Certification Scheme

• Financial calculator

• Simplified compliance

• Reduced processing

• Cost effective

• Better suited for broader 
assessments and policy-making

Perspectives:
Granular Value Chain of 

Products (EC3) vs 
Financing/Policy 

(EDGE)

Current Focus:
Developed Countries 
(EC3) vs Developing 

Countries (EDGE)
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BEAT (Building Emission Assessment Tool)
Developed under the ALCBT Project

31

An easy-to-use interactive tool designed to help you calculate your buildings carbon emissions and make informed decisions toward a 
low-carbon transition.

Embodied Emissions: 
Assess emissions from 
manufacturing, transport 
and installation of building 
materials.

Operational Emissions: 
Calculate energy 
consumption during 
building operation.

• Tailored to Asia's fast-growing 
building markets

• Supports national GHG 
inventories and climate targets

• Measures full building emissions 
by quantifying both embodied 
and operational carbon

• Enables low-carbon investment 
decision-making

• Fills data gaps with innovative 
EPD-based methods

• Promotes transparency in 
building-related emissions

Key Benefits



           3.5 Low Carbon Building Assessment Tools

BEAT 
LCA Scope

32

Building Life Cycle Information
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BEAT Methodology 
How BEAT Calculates 
Embodied Carbon
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BEAT Methodology 
How BEAT Calculates 
Operational Carbon

34
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Environmental Product 
Declaration (EPD)

Example: 1 m³ Construction concrete 
C20/25 (Germany)

https://epd-online.com/EmbeddedEpdList/Download/8773

Official EPDs 
(Highest Quality)
• Third-party verified and published 

in recognized databases
• Sources:  ÖKOBAUDAT, ECO 

Platform, Asian National EPD 
Platforms

Generic EPDs 
(Gap-Filling Solutions)
• Industry-average data when 

official EPDs are unavailable
• Maintains data quality standards 

for comprehensive coverage

Custom EPDs 
(Future Feature)
• EPDs in process of national certification – 

complies with recognized standards but not 
yet officially certified at national levels

• Not available in national or international EPD 
databases – BEAT facilitates national 
certification process

1 2

BEAT Builds on Three Types of EPDs

3
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BEAT 
Status Quo of Available EPDs in ALCBT Countries

36

Cambodia 1

India 242

Indonesia 34

Thailand 27

Vietnam 38

Reference

Germany 2,697

Solution: Three Tier Approach
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Country Grid 
Intensity 
(kgCO2e/k
Wh)

Energy 
Intensity 
(kg oil3/ 
1000$)

Final EPD 
Adjustment

International 
(German) 
Baseline

0.42
100%

82
100%

100%

Cambodia 0.42
99%

142.5
174%

173%

India 0.71
168%

134.5
164%

275%

Indonesia 0.68
161%

118.9
145%

233%

Thailand 0.56
133%

98.7
120%

161%

Vietnam 0.41
98%

85.6
104%

102%

Interim Step: 
Generic EPDs

Generic EPD Adjustment Factors:
Grid Intensity and Energy Intensity Data 
Combined to Create Country-Specific 
EPD Adjustment Factors

Source: https://ourworldindata.org/grapher/carbon-intensity-electricity?tab=table
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BEAT 
Value Addition: 
FREE 
ACCESSIBLE 
OPEN SOURCE

38
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BEAT 
Adopts GCCA Concrete Labels

39

GCCA EPD labels define performance benchmarks and provide 
verified data to assess embodied carbon in cement and concrete.

• Every concrete EPD in BEAT automatically receives GCCA 
band (A-G)

• Band A (excellent) to Band G (high carbon)

• BEAT plans to adopt similar labels to assist users in 
comparing EPDs for other building materials such as steel

Benefits:

• For Users: Instant product comparison

• For Industry: Market differentiation & drive low-carbon 
products demand
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BEAT 
Inputting Data Requirements

https://BEAT-ALCBT.GGGI.ORG

https://BEAT-ALCBT.GGGI.ORG

https://beat-alcbt.gggi.org/
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BEAT 
Building 
Components 
Evaluated
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1. Material Carbon Hotspots: BEAT identifies biggest carbon contributors: (e.g. Ready-mix 
concrete & cement: 35%, Steel: 18%, Rebar: 12%...)
Value: Target high-impact materials first

2. Building Element Breakdown: BEAT shows carbon by elements: (e.g. Exterior walls: 31.7%, 
Foundations: 22.2%, Staircases & ramps: 12.4%...)
Value: Optimize design where it matters most

3. Complete Carbon Picture: BEAT provides full lifecycle view: Total: 983 kg CO₂eq/m² 
(Embodied: 463 kg CO₂eq/m² (47%) & Operational: 520 kg CO₂eq/m² (53%) 
Value: See both material and energy impacts

4. Regional Benchmarking: BEAT enables performance comparison: Country-specific benchmarks 
and Clear performance indicators with Visual comparison tools
Value: Know where you stand vs. regional standards

5. Optimization Potential: BEAT quantifies possible savings: (Current: 983 kg CO₂eq/m², 
Optimized: 778 kg CO₂eq/m²) Total reduction: 20.9%
Value: See exactly what's achievable

6. Strategic Insights: BEAT transforms decision-making: Data-driven material choices, Science-
based targets, Investment justification, Progress tracking
Value: Turn carbon data into competitive advantage

From 1 sample building in India

BEAT 
Understanding Results

The BEAT website provides 
a handbook and video tutorial: 
https://beat-alcbt.gggi.org

A blue cover with white text

AI-generated content may be incorrect.

A screenshot of a web page

AI-generated content may be incorrect.

https://beat-alcbt.gggi.org/
https://beat-alcbt.gggi.org/
https://beat-alcbt.gggi.org/
https://beat-alcbt.gggi.org/
https://beat-alcbt.gggi.org/


• Digital EPD Sources

• ILCD+EPD Sources (EN 15804)

Ökobaudat
(Germany)

Eco-Portal
(International EPD Aggregator: 

environdec, epd-norge, etc.)

Document-based EPDs
(EDGE, manufacturers, etc.) 

LCAx
- parsing

- validation

„Generic“ Country EPDs
(approximated from official EPDs)

Rule-based mapping of EPD 
Labels

(GCCA, national frameworks, etc.)

BEAT Post-processing

ILCD+EPD Sources (EN 15804)

Mapping to simple Material 
categories

(Ökobaudat system)

Data completeness check
(units, conversion factors, impacts, etc.) 

BEAT 
EPD DB

BEAT 
Data Quality



• BEAT closely follows the structured LCAx format, to define 
buildings, assemblies, and EPDs.

• Import of EPD Data
‒ Parsing of ILCD+EPD format
‒ Easily integrate other formats: BEAT only has minimal EPD 

requirements, allowing import from Document-based EPDs 
and national sources

• Export of Data
‒ Export EPDs as Excel
‒ Potential export of assemblies and buildings (e.g.  LCAbyg)

Source: LCAx Website, https://docs.lcax.org/concept/data-structure

EPD minimum requirements

GWP Impact

declared unit + declared amount (usually 1)

EPD Name, source

BEAT 
Data Sharing Protocols
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Modular structure
Allows for updates and expansion

Comprehensive built-in material 
and EPD database and interface

Adaptive functionality
Accommodates limited data availability in 
certain regions

Full transparency
In calculations and data sources to ensure 
credibility and trust

47

BEAT 
Design Principles
and Functions
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• BEAT helps to create a baseline for a building stock from ALCBT countries. This will help to feed in entry data for the 
monitoring, reporting and verification (MRV) tool.

• The MRV tool calculates or estimates emissions under different future scenarios by allowing users to change selected factors 
that impact projected emissions from the building sector at given time periods, including any significant actions such as 
regulations and policies, or introduction of efficient and low carbon solutions at specific periods, alone or in combination.

• The MRV tool supports large-scale modeling of buildings, building populations, and future pathways, scenarios and baselines. 
This tool enables policy-makers to set national targets in NDCs and LT-LEDS.

• BEAT can provide both quick and detailed modeling of whole life carbon of a building. This tool helps to define baselines for 
city- and country-specific buildings, and design new policies for scaling up the demand for low carbon materials and energy 
efficient technologies.

MRV CONCEPTS
Distinction between MRV Tool and BEAT
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BEAT

MRV tool

Carbon footprint of each 
material. Data driven 
and transparent

Strengthened and increased 
precision of LCA Tool

Design new policies for 
transparency of building 
materials (procurement, etc.)

City-wide, state-wide and 
country-wide policies – EPD 
requirements in procurement 
policies (e.g., California)

Focus on specific materials 
that are more advanced, 
e.g., cement and concrete, 
reinforced steel, structural 
steel, engineered wood

Certification of low carbon buildings (operational 
and embodied carbon, water consumption)

Design new policies for scaling 
up demand for low carbon 
materials and energy efficient 
technologies

e.g., tax rebates, reduced 
permit fees for green 
building-certified projects, 
green mortgages

Scale up demand for low carbon 
materials, driving the need for better 
data on materials and competition 
to showcase low carbon materials

SCALING UP BUILDING LCA
Potential pathway



Thank you!

IKI Independent Complaint Mechanism

Any person who believes they may be harmed by an IKI project or who wish to report corruption or the misuse of 
funds, can lodge a complaint to the IKI Independent Complaint Mechanism at IKI-complaints@z-u-g.org. The IKI 
complaint mechanism has a panel of independent experts who will investigate the complaint. In the course of the 
investigation, we will consult with the complainant so as to avoid unnecessary risks for the complainant. More 
information can be found at https://www.international-climate-initiative.com/en/about-iki/values-
responsibility/independent-complaint-mechanism/.

www.gggi.org

@gggi_hq

@GGGIHQ

@GGGIHQ

@gggi_hq

@GGGIMedia

For more information, visit us at https://ALCBT.GGGI.ORG
or scan the QR code below

mailto:IKI-complaints@z-u-g.org
mailto:IKI-complaints@z-u-g.org
mailto:IKI-complaints@z-u-g.org
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