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Decarbonization is undoubtedly the 
global buzzword of the moment. No 
matter its location, sector or size, every 
organization that wants to prosper 
and be sustainable and resilient has to 
consider lowering emissions across its 
activities. This goes beyond reducing 
internal carbon footprint generated 
through things like energy consump-
tion and business travel; it’s about (re-)
learning to do things in a completely 
different (and more environmentally 
friendly) way.

Over the last few decades, global tem-
peratures have risen sharply to approxi-
mately 0.7ºC higher than our 1961-1990 
baseline. This has converted two sus-
picions into proven statements. First, 
climate change is a reality and no lon-
ger a matter of opinion or something to 
debate about: the world’s temperature 
is rising, with severe consequences. Se-
cond, human activity is the main conse-
quence of this temperature rise, so we 
should be the ones solving the crisis. 

Climate change brings along quite a lot 
of risks: adverse meteorological events, 
floods, reduction of water supplies, 
sea level rise, increasing ocean acidity, 
health risks, species extinctions, etc. 
These risks must be taken into account 
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Foreword

as we adjust our behavior as citizens, 
company stakeholders and inhabitants 
of our planet. But it is equally as impor-
tant to learn to identify the opportuni-
ties associated with climate action.

Those who start integrating climate 
change risks and consequences into 
their corporate strategy and offering the 
world products and services that create 
more resilience to global warming will 
prosper and succeed. This is exactly 
what it means to turn a risk into an 
opportunity.

The decarbonization of real estate 
assets will attract both capital and 

stakeholders that have made Net Zero 
and carbon reduction commitments. 
This will create new revenue sources for 
investors, tenants, and communities.

Real estate plays a very important role 
in the climate transition: climate chan-
ge has led companies from this sector 
to start reevaluating their portfolios to 
ensure their resilience, but it has also 
created interesting opportunities. It 
is time for companies in this sector to 
look ahead and adjust their assets to 
upcoming regulatory, economic, and 
social changes.

ClimateTrade 3ClimateTrade2



Table of Contents
Introduction

Part I 
Calculating the Carbon Footprint of Buildings

Case study: Integrated carbon calculation

Life Cycle Assessment

Reporting and target setting

Part II 
Cost-Effective Strategies for Emissions Reduction

Marginal Cost of Abatement

Sustainable materials

Energy Efficiency

Part III
Carbon Offsetting for Remaining Emissions

Understand the Voluntary Carbon Market

Spotlight on Impact: 
Hemp Carbon Removal Project

Choose How to Offset

Select Quality Carbon Credits

Prioritize Traceability

About the Authors

06

08

14

24

10

16

18

26

30

11

20

28

32

12

22

34



Buildings are estimated to generate 
nearly 40% of global emissions an-
nually. As such, their decarbonization 
is an indispensable part of the world’s 
journey to Net Zero. And yet, popula-
tion growth is forcing an increase in 
the global building floor area, which is 
expected to double by 2060, compa-
red to 2020. 

To ensure the growth of the sector 
doesn’t impede the achievement of the 
Paris Agreement, several governments 
have started to set regulatory require-
ments to decarbonize buildings. In the 
United States, the Federal Carbon Dioxi-
de Removal Leadership Act, (procure-
ment program to scale carbon removal, 
New York’s Local Law 97 (which limits 
emissions in residential buildings), and 
President Joe Biden’s Executive Order 
14057 (which sets a target of 50% emis-
sions reduction in building by 2032 
and Net Zero by 2045), stand out as 
the legislative measures with the most 
potential to lead the sector towards Net 
Zero. 

In the United Kingdom, a new law intro-
duced in 2021 requires all homes built 
from 2022 to emit about 30% less than 
the current standards, and all other 
new buildings to cut emissions by 27%. 
Additionally, the Public Sector Decar-
bonisation Scheme aims to reduce 
emissions from public sector buildings 
by 75% by 2037. And since 2021, busi-
nesses bidding for major government 
contracts have had to commit to Net 
Zero by 2050 and publish clear and cre-
dible carbon reduction plans.

Introduction Buildings generate

of global emissions

Other countries, including Canada 
and the United Arab Emirates, have all 
introduced similar legislation. And in 
Europe, all new buildings occupied or 
owned by public authorities will have 
to be carbon neutral by 2027 – with the 
obligation extending to all new buil-
dings by 2030.

The trend is clear: the buildings and 
real estate sector is being asked 
to decarbonize, not just by gover-
nments, but also by investors and 
tenants. For instance, 2021 marked the 
start of a so-called “brown discount”, 
a reduction of up to 30% in the selling 
price of buildings deemed unsustaina-
ble. It is worth noting that this discount 
is much higher than the potential 5% 
to 12% “sustainable premium” Net Zero 
buildings could charge at the time.

Choosing more sustainable construc-
tion materials and methods, improving 
energy efficiency and offsetting remai-
ning emissions are just some of the 
avenues the sector can explore to make 
its way towards Net Zero, and they are 
some of the options this white paper 
dives into. We hope it proves useful to 
all players in the sector.
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The carbon footprint is the sum of all 
the greenhouse gases a person, com-
pany or even country releases into the 
atmosphere, expressed in CO2 equiva-
lent or CO2e (the number of metric tons 
of CO2 emissions with the same global 
warming potential as one metric ton 
of another greenhouse gas, calculated 
by multiplying the mass of that gas in 
tons, by its global warming potential). 
Calculating it is a necessary step in 
combating climate change at corporate 
level. The Greenhouse Gas Protocol 
divides emissions into three categories, 
or “scopes”.

Scope 1 emissions are those genera-
ted by an entity’s own operations. For 
buildings, they generally only include 
on-site fuel combustion (such as gas for 
cooking or heating). 

Scope 2 emissions stem from the enti-
ty’s purchased energy for electricity: all 
the electricity coming from the grid to 
power the building.

To calculate scope 2, building operators 
need to ask:

How much power comes from re-
newable sources?
How much comes from fossil fuels?
How much power does the building 
use for its operations on a yearly 
basis?  

This will help to assess how much car-
bon footprint comes from electricity.

Scope 3 emissions are those generated 
by providers and clients in the life cycle 
of a product or service. This is without a 
doubt the biggest chunk of a building’s 
carbon footprint, since it includes ma-
terial extraction and production, waste 
disposal, emissions from the vehicles 
and equipment used during construc-
tion, water consumption and disposal, 
and many other aspects.

Not all companies include scope 3 
in their assessment, arguing they are 
largely out of their control. Yet, scope 
3 coverage is considered a best practi-
ce, and will undoubtedly become the 
regulatory expectation in the future, 
because it incentivizes decarbonization 
throughout supply chains.

Part I: 
Calculating the Carbon 
Footprint of Buildings Scope 1 Scope 2 Scope 3
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Spain’s ITeC (Catalonia Institute of 
Construction Technology) has integra-
ted the ClimateTrade API into its mana-
gement software, allowing construction 
companies to calculate the carbon 
footprint of their buildings at any stage 
in its lifecycle, and to offset it by contri-
buting to sustainable projects. 

The API allows ITeC associates to cal-
culate their emissions from all types 
of construction processes, such as 
materials, machinery, transport, etc. 
It then gives them the option to offset 
these emissions through one of Clima-
teTrade’s more than 80 certified car-
bon mitigation projects worldwide. All 
transactions take place on blockchain 
infrastructure, making them 100% tra-
ceable.

By integrating transparent carbon 
calculation and offsetting into its own 
management software, ITeC makes de-
carbonization easier and more efficient 
for construction companies.

As much as someone tries to reduce a 
product or building’s carbon footprint, 
there will always be parts of its lifespan 
that create a negative impact on the 
planet. A building’s life cycle assess-
ment (LCA) is a more holistic way to cal-
culate its climate impact, as it encom-
passes all the phases of a building’s 
life cycle: procurement, construction, 
operation, and decommissioning, see-
king to identify environmental impacts 
and costs during each phase.

According to the American Institute 
of Architects (AIA), building LCA is the 
widely preferred climate assessment 
method for architects. Life cycle pha-
ses include material manufacturing, 
construction, use and maintenance, 
and end of life. To begin with, opera-
tors must define the scope and goals of 
the assessment, after which they must 
conduct an inventory analysis. Impact 
assessment is done based on the fo-
llowing categories: Global Warming 
Potential, Acidification Potential, Eutro-
phication Potential, Fossil Fuel Deple-
tion, Smog Formation Potential, Ozone 
Depletion Potential, Ecological Toxicity 
and Water Use.

Life Cycle AssessmentCase study: 
Integrated carbon 
calculation

The AIA goes into more detail about 
what LCA looks like for buildings in its 
Guide to Building Life Cycle Assess-
ment in Practice: “LCA in the building 
industry can be thought of as operating 
at one of four levels. At the material 
and product levels, architects are likely 
to be consumers of LCA information, 
that is, they may use this information 
to guide in their material and product 
selection process. At the building level, 
architects may themselves be the LCA 
practitioners, using building-specific 
LCA tools to create LCAs that charac-
terize the environmental footprint of 
proposed projects, either for the purpo-
se of meeting regulatory requirements 
(e.g., to stay below a specified impact 
threshold) or as part of an iterative de-
sign methodology that seeks to minimi-
ze the environmental impact of a pro-
ject. LCAs created at the industry level 
are more likely to be of use to policy 
makers and planners.”

LCA is the preferred methodology to 
obtain most Green Building certifi-
cations, which include LEED (U.S.), 
BREEAM (international), DGNB (Ger-
many), Passivhaus (international), 
Active House (international), CASBEE 
(Japan), and others.
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In order to take effective climate action 
and avoid greenwashing claims, buil-
ding developers and operators must 
follow best practices in terms of dis-
closures and target setting. According 
to NewClimate Institute, best practices 
include annually disclosing emissions 
in a clear and understandable format 
and providing a breakdown of emission 
sources with historical data for each 
source. 

Reporting and 
target setting

As for target setting, the Institute states 
that companies should: 

Explicitly state that their targets cover 
all scope 1, 2 and 3 emissions, as well 
as non-GHG climate impacts where 
rel evant.

Set a specific emission reduction 
target that is independent from 
offsetting claims, and aligned with 
1.5°C-compatible trajectories or ben-
chmarks for the sector, as their main 
headline pledge.

Set interim targets that are aligned 
with the long-term vision in terms 
of depth and scope, with the first 
target on a timescale that requires 
immediate action and accountability 
(maximum 5 years).
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With a clear picture of the building 
sector’s climate impact, it is possible to 
take measures to reduce it. These ge-
nerally include switching to sustainable 
materials and methods of construction, 
improving isolation, lowering energy in-
tensity or adopting renewable sources 
of electricity.

Part II: 
Cost-Effective Strategies 
for Emissions Reduction
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The marginal cost of abatement is a 
way for sectors or companies to calcu-
late the financial repercussions of redu-
cing their environmental impact – their 
carbon and water footprint, for instan-
ce. To create a marginal abatement cur-
ve, they must assess carbon emissions 
across their operations, identify actions 
they could take to eliminate them, and 
rank them in order of cost per ton of 
carbon abated. 

Marginal Cost 
of Abatement

For example, the abatement cost of 
switching from a conventional car to 
an electric one depends on the cost of 
gasoline, battery-electric vehicles and 
maintenance at a given time. In 2020, 
with oil at US$30 a barrel, this abate-
ment cost stood around US$56 and 
US$113 per ton of CO2 (IEA).

At the building level, creating this curve 
allows operators to visualize the cost 
of retrofitting existing infrastructure to 

reduce its environmental impact, and to 
choose the most cost-effective measures. 
For real estate developers, this method is 
a good way to assess the cost-benefit of 
building sustainable constructions from 
the get-go. On a global level, the wides-
pread use of marginal abatement curves 
has made it clear that beyond carbon 
taxes, switching to renewable energy and 
improving the energy efficiency of buil-
dings are the most cost-effective ways to 
cut emissions.
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Building operations represent the bulk 
of the sector’s emissions (27%), but 
building materials like concrete and 
steel and construction are the second 
biggest culprit, responsible for 20% of 
emissions. In the U.S. and several other 
countries, governments are attempting 
to encourage concrete producers to 
manufacture low-emissions concrete as 
through public tender requirements. 

Concrete is one of two most problema-
tic materials, as it is made largely from 
cement, the production of which is 
highly emissions-intensive (with some 
studies estimating that process emis-
sions from cement production repre-

Sustainable 
materials

sents as much as 60% of the sector’s 
impact). Low-carbon concrete can be 
manufactured by switching production 
fuel source, replacing some cement 
content with mineral compounds like 
calcined clays, fly ash, or blast-furnace 
slag, or using new carbon capture tech-
nologies – but this material is currently 
slightly more expensive than conven-
tional concrete. The Global Cement 
and Concrete Association has made 
a pledge for the industry to achieve full 
carbon neutrality by 2050.

Steel is the other difficult material to 
decarbonize: the industry is currently 
among the three biggest carbon emi-

tters in the world, due to the energy 
intensiveness of processing iron ore 
into steel. Every ton of steel produced 
in 2018 emitted on average 1.85 tons of 
carbon dioxide, according to McKinsey. 
ArcelorMittal, one of the world’s largest 
steel producers, recently published a 
concept for a low-carbon steel stan-
dard, aiming to help create market de-
mand and incentivize decarbonization 
in the steel industry, but progress so far 
has been slow. The real estate sector 
has a key role to play in sending de-
mand signals for lower-emissions steel 
to prove its viability to manufacturers.

ton 
of
steel

tons of CO2

=
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Improving the energy efficiency of buil-
dings is the most effective way to redu-
ce their carbon footprint. It can be done 
by improving isolation and installing 
energy-efficient equipment. Once this is 
done, operators can also procure green 
energy to power their buildings. Corpo-
rations of all sectors are signing supply 
agreements with wind and solar power 
providers at an increasingly impressive 
rate. 

Once considered too expensive, re-
newable energy is now cheaper than 
conventional power from fossil fuels 
in many countries. As new capacity 
was installed at an incredibly fast pace, 
the cost of generating electricity from 
solar or wind energy dropped drama-
tically in the past 20 years. The cost of 
solar power, for instance, has decreased 
by 82% over the last decade, making it 
the most competitive source of electri-
city in many parts of the world. 

Increasing the share of renewables in 
the energy mix not only lowers costs 
and reduces carbon footprint, but it 
can also hedge a company against 
price volatility resulting from market 
disruptions. The Russia-Ukraine war is 
a recent example, having led to a na-
tural gas price increase that has dra-
matically raised wholesale electricity 
prices throughout Europe, leading to  
fears of energy shortages as the winter 
begins. As the weather becomes more 
and more unpredictable, energy supply 
disruptions will also become more 
commonplace, making it all the more 
important for businesses to protect 
themselves now.

Energy 
Efficiency

ClimateTrade 21ClimateTrade20



Carbon offsetting is the process of 
purchasing carbon credits generated by 
CO2 absorption projects (which can in-
clude renewable energy, reforestation, 
waste management, etc.), to make up 
for a company or person’s emissions. 
Despite a company’s best efforts to 
reduce carbon emissions at the source, 
it is currently very unlikely to be able to 
bring its footprint to zero at this time. 
As seen above, abatement measures to 
mitigate the environmental impact of 
carbon, waste, water and transporta-
tion have a cost, and for some techno-
logies, this cost is prohibitive.

In certain industries, including steel and 
cement, there simply isn’t a zero-car-
bon alternative available yet, and this 
has repercussions for the decarboniza-
tion efforts of most sectors. Until ze-
ro-carbon materials become the norm, 
offsetting hard-to-abate emissions 
will remain the best way to ensure the 
world continues to move towards net 
zero in order to stop climate change. 

This chapter explains how to navigate 
the voluntary carbon market and miti-
gate perceived risks, because despite 
criticism around carbon offsets, doing 
nothing is simply not an option.

Part III: 
Carbon Offsetting for 
Remaining Emissions
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There are two types of carbon markets 
in the world: mandatory (or complian-
ce) markets are regulated by govern-
ments, which issue emissions allowan-
ces or permits to be traded between 
companies included in the scheme 
(usually big polluters) to offset each 
other’s emissions. In Europe, the man-
datory market is called ‘EU Emissions 
Trading Scheme’ (EU ETS). Climate-
Trade has published a comprehensi-
ve white paper on this market, which 
you can download here. On the other 
hand, in unregulated voluntary carbon 
markets (often referred to as VCM), 
companies and individuals purchase 
carbon credits generated by sustaina-
ble development projects to offset their 
emissions voluntarily. Within the scope 
of this eBook, we will only zoom in on 
the voluntary market.

In the VCM, carbon credits are issued by 
standards that “regulate” the attributes 
carbon mitigation projects must have 
in order to generate credits. Some of 
the most established standards include 
the Verified Carbon Standard (VCS or 
Verra), the Gold Standard, the American 
Carbon Registry and the Climate Action 

Understand 
the Voluntary 
Carbon Market

Reserve – each with slightly different 
requirements.

This lack of standardization is the sour-
ce of much criticism in the VCM, and 
limits its potential. In a 2022 paper, the 
International Swaps and Derivatives 
Association (ISDA) notes: “To increase 
trading volumes in these markets, it 
is necessary to safeguard the integrity 
and soundness of the registries, and 
establish transparent standards for 
eliminating double counting of credits 
to ensure these credits are not claimed 
by multiple parties once applied or 
retired.”

Several international organizations are 
trying to establish transparent stan-
dards for the VCM: for instance, the 
Integrity Council for the Voluntary 
Carbon Market is consulting on Core 
Carbon Principles and an Assessment 
Framework to be issued in Q3 2022. 
But until consensus is found, many of 
the issues preventing the widespread 
adoption of voluntary carbon offsetting 
can be solved through technology (see 
The Importance of Traceability).
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Hemp production is a great oppor-
tunity to return wealth to rural areas 
and strengthen the social fabric, while 
capturing carbon and offering a sustai-
nable alternative to conventional mate-
rials like cement and plastics. Growing 
hemp regenerates the soil and brings 
ecological benefits, as well as suppor-
ting the net zero transition of hard-to-
abate sectors, such as construction.

ClimateTrade is currently running two 
pilot hemp carbon removal projects in 
Spain (Galicia and Aragon), assessing 
the potential of carbon sequestration 
through biomaterials that can then be 
used as low-emissions alternatives in 
the construction sector.

Benefits

Carbon removal
Soil regeneration
Circular economy
Low-carbon materials

Certified SDG impacts:

SDG 8 (Decent Jobs and Economic 
Growth)
SDG 13 (Climate Action)
SDG 15 (Life on Land)

Spotlight 
on Impact: 
Hemp Carbon 
Removal 
Project
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Companies can purchase verified emis-
sion reductions directly from the de-
velopers of sustainable projects, from 
brokers or from dedicated platforms. 

When buying directly from the orga-
nization responsible for a project, a 
company has two choices: it can either 
invest in the development of the project 
with a promise of return in the form of 
future carbon credits, or buy what are 
called Emission Reduction Purchase 

Choose 
How to Offset

Agreements (ERPAs) – upfront payment 
for carbon credits to be delivered as 
and when they are generated. 

Buying from developers provides a 
deep understanding of the project 
and helps to secure lower prices than 
with a reseller. At the same time, it 
requires a certain amount of research 
and knowledge to identify and engage 
with suitable projects, and the carbon 
credits are not immediately available 
upon purchase.

Many project developers work with 
brokers to arrange the sale of their 
carbon credits. In this case, a company 
gets in touch with a broker and gives 

them specifics about the type of project 
it is looking for (location, price, etc.). 
The broker finds a suitable project, then 
purchases carbon credits on behalf of 
the company and resells them to it with 
a mark-up. This option can seem more 
practical than dealing directly with a 
project: as a service provider, the broker 
handles all transactions.

But there are some significant downsi-
des to take into account: brokers rarely 
disclose their pricing structures, so the-
re is no clarity on the price of the car-
bon credit vs the broker fee. Additiona-
lly, reports have suggested that brokers 
sometimes charge companies almost 
three times as much as they pay project 

developers, abusing their power as the 
middleman and defeating the purpose 
of climate finance.

Increasingly, companies are choosing to 
purchase their carbon offsets on dedica-
ted technological platforms that combi-
ne the positive impact of buying carbon 
credits directly from the developer with 
the practicality of using a broker. For ins-
tance, on the ClimateTrade marketplace, 
users can browse more than 60 certified 
projects categorized by type, country 
and even Sustainable Development 
Goal, and choose the carbon offsets 
most suited to their expectations.
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When it comes to choosing the right 
project to offset your carbon footprint, 
there are several aspects to keep in 
mind beyond company or personal 
preferences. Here are some of the ele-
ments to look for:

Globally recognized standards: The 
quality assurance of a project depends 
on transparency around it and who is 
behind it. Reputable standards follow 
best practices to ensure that these ex-
pectations are met. 

Select Quality 
Carbon Credits

Additionality: One qualitative element 
introduced by the Paris Agreement 
around carbon offsetting projects is 
the notion of additionality, defined 
as “whether an activity that reduces 
emissions would have occurred in the 
absence of the incentive created by car-
bon finance”. In other words, would the 
projects happen without the financing 
provided by carbon offsetting?

Impact measurement: Aside from ad-
ditionality, people should consider im-
pact in a holistic way when choosing a 
project to offset their carbon footprint. 
For instance, what are the benefits of 
the project for biodiversity, or for the 
local community? One way to measure 
this impact is via the UN’s Sustainable 
Development Goals (SDGs).

On the ClimateTrade marketplace, all 
projects are certified by international 
standards, and can be filtered by SDG, 
helping you ensure that your carbon 
offsetting activities generate the exact 
impact you are looking for.
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Because the voluntary carbon market 
notoriously lacks transparency, it is 
crucial to make sure that companies’ 
offsetting activities are traceable. Bloc-
kchain technology makes it impossible 
for data to be manipulated or duplica-
ted. Applying this technology in carbon 
markets can ensure the integrity of 
carbon offsetting transactions, guaran-
tee that money actually reaches carbon 
reduction projects, and make it easier 
for companies to meet ESG reporting 
requirements.

For instance, after each transaction 
concluded on ClimateTrade’s block-
chain-based platform, users automati-
cally receive a personalized certificate 
with information about the project that 
generated the carbon credits, and a 
unique blockchain key. 

Making transactions transparent and 
traceable is the only way to ensure 
the long-lasting positive impact of 
carbon offsetting – which can go far 
beyond decarbonization. For instance, 
companies should look for added com-
munity benefits and alignment with the 
Sustainable Development Goals (SDGs) 
when selecting carbon offsets.

Prioritize 
Traceability
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ClimateTrade is a blockchain-based 
climate pioneer, aiming to empower 
large-scale decarbonization through 
constant innovation. The ClimateTra-
de marketplace allows companies to 
offset their climate impact transpa-
rently and efficiently by purchasing 
carbon, plastic and biodiversity offsets, 
as well as renewable energy certifica-
tes or iRECs directly from more than 60 
certified projects in over 20 countries. 
Available projects include nature-based 
solutions, green energy, community 
development, reforestation and more, 
all aligned with the UN Sustainable 
Development Goals. Blockchain tech-
nology brings unique added value by 
guaranteeing full transparency, tra-
ceability, speed and lower costs for all 

About the 
authors

transactions, while delivering a ground-
breaking user experience.

The ClimateTrade API, Widget and 
Whitelabel allow clients to integrate 
marketplace functionalities into their 
own platform, automatically calculating 
the carbon footprint of a product or 
service and giving customers the option 
to offset it at or after check-out. Essen-
tially, ClimateTrade’s software solutions 
can help clients tackle their scope 3 
emissions and support their net zero 
strategy.

Offsetting carbon footprint through 
ClimateTrade solutions always results 
in the issuance of a personalized certifi-
cate with information about the project 

that generated the associated carbon 
credits, as well as a blockchain key for 
traceability. This functionality makes 
it easier to report on carbon offsetting 
activities and fulfil ESG requirements.

To date, ClimateTrade has allowed the 
offsetting of more than 3 million tons 
of CO2. The company is also spearhea-
ding disruptive innovation around the 
digital certification of carbon mitigation 
projects and supporting the digitization 
of national carbon registries.
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Join the 
conversation

contact us: 
info@climatetrade.com

https://www.linkedin.com/company/climatetrade/
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