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ADVANCING
NET ZERO
& CLIMATE
RESILIENCE
IN THE BUILT
ENVIRONMENT
The built environment, responsible for more than
a third of global carbon emissions, is in a prime
position to address climate challenges through
low-carbon and net-zero building principles. To
remain resilient, the sector must take climate
mitigation and adaptation actions to alleviate
the physical and transition risks posed by climate
change. In this special report presented by
the Singapore Green Building Council (SGBC)
in collaboration with SGBC Member KPMG
Singapore, better understand the climate action
landscape in the Asia Pacific and find out what you
can do to advance net zero and build resilience
against climate change in your organisation.
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INTRODUCTION
In 2015, Parties to the United Nations Framework Convention
on Climate Change (UNFCCC) signed The Paris Agreement
with the aim to strengthen the global response to the threat
of climate change by keeping a global temperature rise this
century well below 2 degrees Celsius (°C) above pre-industrial
levels and to pursue efforts to limit the temperature increase
even further to 1.5°C. Limiting warming to 1.5°C requires global
net anthropogenic carbon dioxide emissions to reach net zero
around 2050. There is an urgent need for coordinated action by
all stakeholders including governments and private sectors to
achieve this ambitious target.
Whilst the severe economic and business disruptions caused by
the COVID-19 pandemic has directed focus to more immediate
challenges, climate change and the associated risks for businesses
remain and will continue to significantly shape the business
landscape going forward. The emerging signs of a post-pandemic
new normal also implies that businesses must set their sights
on the long-term to ensure they remain viable. The ability of
businesses in the built environment sector to adapt to the new
normal and effectively advance decarbonisation has direct
implications to their access to capital, improved credit ratings
and preservation of business value. Besides commitments to
reduce their own carbon footprint, real estate players will need to
critically assess physical and transition risks arising from climate
change and take the necessary mitigation and adaptation actions
to safeguard their business and properties.
“By 2030, all new buildings, infrastructure and renovations
will have at least 40% less embodied carbon with significant
upfront carbon reduction, and all new buildings must be net zero
operational carbon.
By 2050, new buildings, infrastructure and renovations will have
net zero embodied carbon, and all buildings, including existing
buildings, must be net zero operational carbon”
- World Green Building Council
Aligned with the Paris Agreement, the WorldGBC’s vision aims for
net zero in terms of both operational and embodied carbon. This
is by no means an easy journey. Climate change is an evolving
science and technological advancements need to keep up
with climate change to provide palatable solutions for the built
environment sector. Significant investments need to be made
and more importantly, the ecosystem needs to work together to
collectively pursue net zero carbon goals along the value chain.
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quality and lifespan of their products. Remote
facility management services are also on the rise,
where remote data collection, monitoring and
diagnosis of systems are performed using remote
monitoring technology. This minimises the need for
on-site visits by technicians and saves on the carbon
emissions from travelling.

Singapore’s commitment in supporting international
climate action is demonstrated in the Enhanced
Nationally Determined Contribution which aims to
peak emissions at 65 million tonnes (Mt) carbon
dioxide equivalent (CO2e) around 2030. Singapore’s
Long-Term Low-Emissions Development Strategy
aims to halve emissions from its peak to 33MtCO2e
by 2050, with a view to achieve net zero emissions
as soon as viable in the second half of the century.
Given that buildings account for more than 20
percent of Singapore’s carbon emissions, green
buildings are a key needle mover to address
Singapore’s higher climate change ambitions.

DRIVERS TOWARDS CLIMATE ACTION REGULATORY SHIFTS
According to the World Economic Forum,
environmental risks have surpassed that of
economic risks in recent years, with climate change
action failure, biodiversity loss and extreme weather
being included in the top five risks in 2020. In June
2020, the MAS launched a public consultation
on guidelines for financial institutions to manage
environmental risks with the aim to enhance the
financial sector’s resilience to these risks. This has
a potentially significant impact on various sectors
including real estate as lenders, insurers and asset
managers are called to integrate environmental risks
assessments into their financing, underwriting and
investment decisions. Businesses and organisations
have begun to recognise the impacts of climate
change on their financials and long-term viability
and thus the need to mitigate and adapt to such
risks with the increased resilience of buildings and
energy systems.

ENABLERS TOWARDS CLIMATE ACTION SUSTAINABLE FINANCE
As observed in the Sustainable Finance Moves into
the Regulatory Mainstream report published in June
2018, sustainable finance has become a regulatory
imperative. Initiatives relating to environmental,
social and governance (ESG) factors and socially
responsible investing (SRI) have received regulatory
support in several countries. The Monetary
Authority of Singapore (MAS) has devised an
action plan aiming to turn Singapore into a leading
centre for green finance in Asia and Globally, which
includes developing grant schemes to mainstream
green and sustainability linked loans.

DRIVERS TOWARDS CLIMATE ACTION INVESTOR SENTIMENT

ENABLERS TOWARDS CLIMATE ACTION TECHNOLOGY AND INNOVATION
According to the Global PropTech Survey 2019
conducted by KPMG, real estate companies are
increasingly embracing digitalisation, with 95
percent of real estate companies having a role
responsible for leading digital transformation and
innovation. With almost a quarter of total mobile
connections estimated to run on the fifth generation
of wireless networks (5G) by 2025, Asia Pacific
is home to countries such as Australia, China,
Japan, Malaysia, Singapore and South Korea that
are aiming to be global leaders in 5G. The 5G
attributes of high speed, low latency, low energy
consumption and ability to execute a high number
of connections simultaneously are particularly
significant for the built environment’s transition
towards smart buildings and cities.
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ENABLERS TOWARDS CLIMATE ACTION INNOVATIVE SERVICE MODELS
Globally, there has been a paradigm shift in
business models of the built environment sector
including the move from product to product-asa-service. Conventionally purchased as capital,
equipment such as cooling, lighting, solar panels,
BMS and sensors are increasingly offered on a
subscription or pay-per-use basis. This is aligned
with the transition towards a circular economy, as
producers are incentivised to improve the efficiency,

There is mounting investor pressure to manage
climate-related risks. BlackRock, the world’s
largest asset manager, has committed to making
sustainability integral to portfolio construction
and risk management and exiting investments
that present a high sustainability-related risk.
It has also asked the companies it invests in to
disclose climate-related risks in line with the Task
Force on Climate-related Disclosures (TCFD)
recommendations. In Singapore, state investment
firm Temasek Holdings is working towards carbon
neutrality for its portfolio by investing in carbon
solutions and working with existing and new
portfolio companies to support their transition to a
carbon neutral world.

DRIVERS TOWARDS CLIMATE ACTION MARKET DEMAND
Based on a global study, the top triggers to
increased levels of green buildings are client
demands and environmental regulations,
demonstrating that the green building market is
influenced by both the pull of the market and the
push of regulations. In addition, net zero buildings
enable lower operational and maintenance costs,
increased asset value and desirability. This presents
an opportunity for the built environment sector to
capture the environmental, social and economic
benefits that arise from green buildings and prepare
for future regulations as governments respond
to their obligations under the Paris Agreement.
Further, there is an increased emphasis on social
impacts of buildings such as occupant health and
well-being, employee productivity and satisfaction
and a sense of community that can be addressed
by green buildings which offer improved thermal
comfort, increased quality of building stock and
reduced air pollution.

DRIVERS TOWARDS CLIMATE ACTION - THE
NEW NORMAL POST COVID-19
The COVID-19 pandemic has elevated health
concerns, drawing attention to the need for
improved design of buildings, air-conditioning
and ventilation systems to reduce the risk of virus
transmissions. As a result of the pandemic, 6 million
jobs across the energy sector, energy efficiency
and vehicle manufacturing could be permanently
lost in 2020. Conversely, the International Energy
Agency’s (IEA) sustainable recovery plan is
estimated to create nearly 9 million new energyrelated jobs in construction and manufacturing on
average every year between 2021 and 2023. The
jobs created would be in areas of energy efficiency
projects in the buildings and industry sectors,
electricity, transport, fuels, renewables, recycling
and innovation. As such, the built environment
sector plays a vital role in economic stimulus and
recovery plans to emerge stronger from this crisis.
Further, transformation of the built environment
sector is necessary for it to remain viable for the
new norm of work, especially as studies illuminate
the significance of remote work in carbon reduction.
Property technology can be an enabler in this
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transition, such as the use of sensors for building
systems to respond to factors such as occupancy
and temperature.

CHALLENGES OF CLIMATE ACTION
- OVERCOMING INTERMITTENCY OF
RENEWABLE ENERGY

DRIVERS TOWARDS CLIMATE ACTION - COST
EFFICIENCY

Renewable capacity in the ASEAN region is
expected to expand by over one-third from 2018 to
2024, led by solar PV and hydropower, followed by
wind, bioenergy and geothermal. The expansion of
electrification, distributed generation and variable
renewable sources will create the need for flexibility
options in power systems to be able to tackle the
intermittency of renewable sources such as solar
and wind.

NBR

Green Cost
Premium

Simple Pay
Back (yrs)

NPV Savings
per GFA
(median $/GFA)

Gold

0.12% - 1.80%

0.81 - 2.45

48

GoldPlus

0.70% - 1.87%

1.89 - 3.56

117

Platinum

1.00% - 4.40%

2.30 - 5.80

225

SLEB

1.00% - 4.60%

2.11 - 5.77

284

Figure 1 Net present value savings from Green Mark Buildings.
Cost data taken from 25 and 5 SLE (new) projects.

DRIVERS TOWARDS CLIMATE ACTION REVENUE AND FINANCING POTENTIAL OF
CARBON CREDITS
Carbon credits are a source of revenue to emission
reduction projects and they are generally used
to increase a project’s internal rate of return and
return on investment. Project developers can also
raise finance by generating equity for an emission
reduction project through the forward sale of carbon
credits.

CHALLENGES OF CLIMATE ACTION - RISE IN
ENERGY DEMAND
The key challenge is to bring green building best
practices into the mainstream, while demand for
floor area and energy services continue to rise.
In Southeast Asia, the number of cooling degree
days is expected to increase between 2018 and
2040 due to rise in temperature and humidity.
Coupled with a rise in gross domestic product (GDP)
per capita, this corresponds to a sharp projected
increase in the share of households with air
conditioning in the region.

KEY ACTIONS TO ACHIEVE NET ZERO
CARBON
While buildings contribute to more than a third of
global GHG emissions, a large portion is attributed
to embodied carbon - the carbon footprint of
building materials and construction - which accounts
for about 11 percent of global emissions.
Further, embodied carbon is projected to be
responsible for almost half of total new construction
emissions between now and 2050. It is therefore
crucial to focus efforts on reducing embodied
carbon right from the design stage as these
emissions will be locked in the materials and
construction of the building.
Total Carbon Emissions of Global New Construction from
2020-2050
Business as Usual Projection

Industry
30%

Building
Operations
28%

Building
Materials and
Construction
11%

Source: © 2018 2030. Inc. / Architecture 2030. All Rights Reserved. Data Sources: UN
Environment Global Status Report 2017. EIA International Energy Outlook 2017

Figure 3 Global CO2 Emissions by Sector

REDUCING EMBODIED CARBON
To reduce embodied carbon in building materials
and construction, a whole life cycle approach
leveraging life cycle assessments (LCA) should be
used to specify low carbon materials and optimise
the building design.
There may be challenges in obtaining the
Environmental Product Declarations (EPDs)
or quantitative carbon footprint data to make
comparisons of carbon footprint between different
materials such as the reluctance of suppliers
in providing the data. Where such data are
unavailable, there are qualitative factors to specify
building materials with low carbon footprint.
Architecture 2030’s Carbon Smart Materials Palette,
as summarised below, serves as a guide:
5 impactful ways to reduce embodied carbon

40%

Concrete
30%
20%

Global CO2
Emissions
by Sector

Transportation
22%

50%

% Carbon Emissions

There is a strong business case for green buildings
especially when a long-term view is taken.
Singapore’s Green Mark certified buildings reap
net positive savings throughout their lifecycle, with
energy savings outweighing the upfront investment
cost.

Other
9%

49%

51%

Steel

Using steel from electric arc furnaces is the best way to
reduce embodied emissions in steel because EAFs use
high levels of recycled material and can be powered
by renewable energy sources

Drywall

Choosing lightweight drywall products and eliminating
waste material are the most impactful ways to reduce
the carbon footprint of drywall

Wood

Using reclaimed wood and wood from sustainably
managed forests are the best ways to reduce
embodied carbon emissions from wood

Carpets

Specifying carbon neutral carpet tile products with
solution-dyed recycled content yarn is the most
impactful way to reduce the embodied carbon
emissions of carpet

10%
0%

EMBODIED
CARBON

OPERATIONAL
CARBON

Source: © 2018 2030. Inc. / Architecture 2030. All Rights Reserved. Data Sources: UN
Environment Global Status Report 2017. EIA International Energy Outlook 2017

Figure 2 Total Carbon Emissions of Global New Construction
from 2020-2050

Using less cement is the most effective way to reduce
the carbon footprint of concrete

Figure 4 5 impactful ways to reduce embodied carbon
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As a rule of thumb, always look at labels, material
ingredients, country of origin, creating a list of highand low-carbon materials and paying attention to
construction techniques.
The SGBC maintains the Singapore Green Building
Product (SGBP) certification scheme dedicated
to assessing and evaluating the environmental
performance of green building products, and the
industry-developed criteria takes into account a
product’s carbon footprint, a critical requirement
for a high certification rating. SGBC also organises
a Carbon Footprint Course since 2015 to equip
companies with the know-how to assess the Carbon
Footprint of their building products.

REDUCING OPERATIONAL CARBON
To reduce operational carbon, the strategies are
categorised broadly into two categories: reducing
operational energy demand through effective
design and efficiency in building and equipment
and decarbonising power.
Reducing Operational Energy Demand - Passive
Strategies
Passive strategies are integrated into the design of
a building to work with natural elements on a site,
including sun and wind patterns, to provide natural
heating and cooling of spaces. This takes advantage
of the local climate to keep buildings comfortable
without the need for purchased energy.
Reducing the need for cooling in the design
stage, which includes building design and material
choices, is the most cost effective as it has a huge
potential to influence the need for cooling and
hence the costs incurred during operations, where
80-85 percent of all costs occur.
Reducing Operational Energy Demand - Active
Strategies
Active strategies use purchased energy to keep
buildings comfortable. These strategies include
mechanical system components such as air
conditioning, mechanical ventilation, heaters
and electric lighting. Private sector innovations
can extend beyond improving the efficiency of
individual technologies such as air conditioning.
This can include utilising assisted ventilation, hybrid
cooling systems which combine the use of fans
and air conditioning, alternative systems such as
Issue 11.0
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highly efficient district cooling systems, as well as
optimising operations such as by operating at a setpoint temperature.
Reducing Operational Energy Demand - Smart
Energy Management
Smart energy management can include the Internet
of Things (IoT), smart controls, Intelligent Building
Management Systems (BMS) and motion sensors
for energy use optimisation and monitoring
purposes. Smart controls can enable load shifting
to avoid the usage of energy by different parties
concurrently which can have severe implications for
the power system. Advanced analytics and artificial
intelligence can also be used for critical energy
savings. Companies in Singapore can leverage the
Automation Support Package under the Enterprise
Development Grant (Innovation and Productivity
category) by Enterprise Singapore. This grant is
designed to support companies in their automation,
productivity and scale-up efforts.

DECARBONISING POWER - SOLAR ENERGY:
A BALANCED APPROACH
A balanced approach is required in the deployment
of solar PV, considering greenery and the
environment, public acceptance and safety. Solar
PV deployment on buildings in residential and
commercial areas or infrastructure will need to
be harmonised with Singapore’s plans to deploy
greenery on buildings which address the urban heat
island effect and stormwater management.

Decarbonising Power - Types Of Solar PV
Deployment

Decarbonising Power - Novel “Urban Solar”
Applications

The table below shows the usable area for the
different types of solar PV. As evident in the large
proportion of usable area in existing building
facades, retrofitting existing buildings present a
huge opportunity for solar energy generation in
Singapore.

To unleash the full potential of solar PV deployment
in Singapore, there is expansive opportunity for
private-public sector partnerships to push research
and development in the following areas.

Deployment
Type
Roof-top

1)

Subcategory

Total Net
Usable Area
(‘000 m2)

HDB

2,225

Industrial

8,056

Commercial

1,656

Others

1,284

Including (amongst
others): NonHDB residential
and educational
institutions.

13,221
Facades

Retrofit

7,877

Using irradiation
>750 kWh/m2/yr;
would be 56 km2
for >500 kWh/m2/yr

New
buildings

1,950

Until 2050, based
on 100 new
buildings per year

9,827
Mobile-/landbased PV

5,000

Conservatively
using only 70% of
the available land
areas on Jurong
Island (5 km2),
Pulau Semakau
(0.85+0.85 km2)
and the main island
(0.38 km2)

5,000
Floating PV

4,616

Inland reservoirs
and “dead sea”
spaces

4,616
Infrastructure
PV

Existing land

4,150

Potential areas for
PV noise barriers
and for overbuilding existing
land, canals and
roads.

4,150
TOTAL

36.8k

1) Based on the existing building stock in 2014, and 3D model assessment

Figure 5 Net usable area for solar PV deployment
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§ Solar PV deployment on buildings can be
optimised in combination with greenery, which
helps to reduce urban heat island effect and
reduce energy demand.
• Building-integrated photovoltaics (BIPV)

1)

Decarbonising Power - 3D Modelling And
Simulation
In formulating the Solar PV Roadmap for Singapore,
SERIS utilised 3D modelling and simulation on the
buildings in Singapore to determine the building
surfaces usable for PV and sum up the true potential
for PV on buildings. A potential investor can
leverage such technologies to identify qualified
and usable building surfaces which are suitable
and viable for PV deployment. One facet of such
modelling tools is the ability to perform complex
shading analysis, which enables efficient analysis of
the solar deployment potential taking into account
the shadows cast on the existing and new buildings
in high-density Singapore.

Remarks

• Co-location of PV with greenery:

§ BIPV are photovoltaic materials that are used
to replace conventional building materials
in parts of the building envelope such as
the roof, skylights, or facades. Examples
include coloured BIPV modules, “transparent”
PV windows, ultra-light BIPV elements and
PV-powered media walls. Integration of
BIPV during pre-fabrication of buildings
renders implementation easier as compared
to an existing building.
• Other innovative applications include mobile,
floating and infrastructure PV.
Decarbonising Power - Enabling Flexibility In The
Power System
Flexibility options to counter the intermittency of
renewable energy include smart grid infrastructure,
smart meters, demand response method to
match the power demand with supply, batteries,
interconnection, flexible generation and smart
charging for power storage especially with the rise
in electric vehicles.

S/N

Name

Reference

1

APX TIGRs

https://apx.com/tigrs-overview/

2

I-REC Registry

https://registry.irecservices.com/

3

Reneum

4

Sembcorp RECs

www.sembcorprec.com

5

Singapore Power REC
Marketplace

https://rec.spdigital.io

6

T-RECs.ai

https://www/trecs.ai/

http://www.reneum.com/

Figure 6 Operators and registries of RECs

ROADMAP TOWARDS NET ZERO CARBON &
CLIMATE RESILIENCE
Real estate investors, owners, developers and
building product manufacturers are faced with a
multitude of challenges, from the current COVID-19
crisis to the physical and transition risks of climate
change, resource scarcity and urbanisation.
A holistic approach is therefore essential for these
players in the built environment sector embarking
on their journeys towards net zero carbon and
climate resilience. The proposed approach consists
of the strategy, implementation and disclosure
phases as shown below.
Strategy

Implementation

Disclosure

• Assess climate
risks and
opportunities

• Integrative
Design Process

• Measure
and verify
performance

• Develop a
circular strategy
• Leverage
sustainable

• Conduct carbon
profiling

• Report impact

• Perform carbon

Figure 7 Roadmap towards net zero carbon

Decarbonising Power - Renewable Energy
Certificates (REC)

STRATEGY - ASSESS CLIMATE RISKS AND
OPPORTUNITIES

The uptake of RECs for off-site renewable energy
generation is driven by RE100 companies, who
are committed to 100 percent renewable power,
such as data centre operators as well as SGXlisted companies due to mandatory sustainability
reporting that incentivises them to purchase RECs.
However, this option should only come into play
after consideration of energy-saving or on-site
renewable energy generation initiatives. The current
operators and registries can be found in Figure 6.

Climate change has a potential financial impact
on the built environment sector through physical
and transition risk types. Physical risks emerge
from the impact of weather events and longterm or widespread environmental changes.
This can impair property assets, while insurance
premiums may be hefty or unavailable for high-risk
locations. Transition risks arise from the process
of adjustment to a low-carbon economy, including
changes in public policies, disruptive technological

Issue 11.0
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STRATEGY - DEVELOP A CIRCULAR STRATEGY

developments, shifts in consumer and investor
preferences and reputational impact.
Assessing the physical and transition risks based
on time horizon, potential financial impacts,
geographical spread and location of impact on the
organisation’s value chain, as well as prioritising
them based on the likelihood and impact of
occurrence will enable the organisation to devise
strategies to mitigate and adapt to the critical risks.

Whilst devising a climate change mitigation and
adaptation plan, an organisation in the built
environment sector must also consider the needs
and demands of the stakeholders in its value chain.
To achieve a low carbon, healthy, regenerative
and resilient built environment that creates shared
value, the only way to succeed is by embracing the
principles of the circular economy.

Investor
• Risk mitigation
• Exit yield

Supply chain

• Occupancy rate

• Business continuity
• Transparency
• No waste

Society

Business

Circular shared value

• Community

• New markets
• Growth & productivity

• Job creation

• Talent retention

• Innovation
Environment

Customer

• Carbon management

• Health

• Biodiversity

• Comfort

• Regeneration

• Functionality

Figure 8 Value map showing examples of circular shared value creation for different stakeholders - values that should be taken into
account in order to stay or become successful in the short and long term (KPMG, 2020)

The core principles laid out below are mainly inspired by the principles of Lean Management, the Cradle to
Cradle philosophy and KPMG’s True Value methodology.

A comprehensive study of Scope 1, 2 and 3 direct
and indirect emissions should be conducted to
measure current performance and identify areas for
improvement.

IMPLEMENTATION - INTEGRATIVE DESIGN
PROCESS (IDP)
A high-performance design requires a holistic
systems-thinking approach that considers complex
and inter-related issues and a multi-disciplinary and
collaborative team to execute. IDP encompasses
these requirements and is the most effective and
iterative process for exploring and implementing
sustainable design principles on a project while
staying within budget and program schedule
constraints. The process is essential to achieve high
performance sustainable buildings while avoiding or
minimising incremental costs. It follows the design
through the entire project life, from pre-design
through occupancy and into operation and can be
used for both new and existing buildings.
Integrative Design Process

Front-loaded — time and
energy invested early

Less time, energy, and
collaboration in early stages

• Asses the company’s true’ earnings
• Understand future earnings at risk

Decisions influenced by broad
team

More decisions made by fewer
people

• Create corporate and societal value

Iterative process

Linear process

Whole-systems thinking

Systems often considered in
isolation

Allows for full optimization

Limited to constrained
optimization

Seeks synergies

Diminished opportunity for
synergies

Life-cycle costing

Emphasis on up-front costs

Process continues through postoccupancy

Typically finished when
construction is complete

Maximize value, mimimise waste

Eco-effectiveness instead of efficiency

•
•
•
•
•

• Everything is a resource for something else

5 Core principles
1. Have a thorough understanding of circular shared value creation for all stakeholders
2. Create organization-wide insight in core processes and critical functions
3. Measure performance on a regular basis with timely feedback loops
4. Develop an effective prioritization method for improvement possibilities
5. Put safeguards in place for continuous improvement
Figure 9 The five core principles to create circular shared value, distilled from lean management, the Cradle to Cradle philosophy and
KPMG’s True Value methodology (KPMG, 2020).
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Conventional Design Process

Connecting corporate and societal value
creation

True Value

• Celebrate diversity

Organisations can leverage the preferential rates or
reputational gains of financing their green projects
with sustainable financing instruments such as green
bonds, sustainability-linked loans or green loans.
Developing a sustainability strategy and putting
in place a data management system to effectively
measure and verify performance will build a
foundation for organisations to fulfil the conditions
to qualify for sustainable finance such as criteria
listed in the Green Bond Principles, Sustainability
Linked Loan Principles and Green Loan Principles.

Involves team members only
when essential

Cradle to cradle

• Use clean and renewable energy

IMPLEMENTATION - CONDUCT CARBON
PROFILING

Inclusive from the outset

Lean management
Identify value
Map the value stream
Create flow
Establish pull
Seek perfection

STRATEGY - LEVERAGE SUSTAINABLE
FINANCE

Figure 10 Differences between Integrative Design Process and
Conventional Design Process

Scope 1 Direct emissions

Scope 2 Indirect emissions

Scope 3 - Other
indirect emissions

• Burning of fossil
fuels on-site

• Electricity
consumption

• Supply chain
emissions

• On-site leakages

• Heating
consumption

• Waste
management

• Cooling
consumption

• Business
commute

• Other gaseous
emissions (e.g.
SF6)
• Use of
organisation
vehicles burning
fossil fuels

• Steam
consumption

Figure 11 Examples of Scope 1, 2 and 3 emissions

IMPLEMENTATION - PERFORM CARBON
SIMULATION
Carbon simulation software can be used to perform
LCA and assist in the carbon computation of a
project. One such tool is the One Click LCA which
can model both baseline and proposed low-carbon
buildings for comparison, including life cycle stages
such as construction materials, transportation to
site, maintenance and material replacements and
deconstruction.

IMPLEMENTATION - ANALYSE COSTS
To better inform decision-making, Life cycle costing
(LCC) and Marginal Abatement Cost Curve (MACC)
methods can be used to analyse the costs of
carbon reduction strategies. LCC is the process of
compiling all costs that the owner or producer of an
asset will incur over its lifespan. These costs include
the costs incurred in initial investment, operation
and maintenance of the asset. MACC, which
shows the marginal cost of additional reductions in
pollution, can be produced to define opportunities
in net present value per ton of CO2e.

IMPLEMENTATION - INTEGRATE CARBON
PRICING
To factor in environmental costs in decision-making,
a shadow price on carbon can be set within an
organisation and incorporated into the investment
13
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costs of a project. This will allow organisations to
better understand the potential impact of external
carbon pricing on the profitability of a project or
investment and incentivise efficiencies, low-carbon
innovations and reduction in energy usage.

IMPLEMENTATION - OFFSET REMAINING
CARBON
As a last resort, an organisation can offset its carbon
footprint using RECs which are units of electricity
generated from renewable energy resources.
Carbon can also be offset using carbon credits
such as Certified Emission Reductions (CERs),
Verified Carbon Units (VCUs), or Gold Standard (GS)
generated from sustainable development projects
such as renewable energy generation.
Embodied Carbon (EC)

Zero Energy (ZE)

Renewal Energy Credit (REC)
Solar Panel

Operational Carbon (OC)

Certified Emission Reduction
Certificates (CER)

Zero Carbon (ZC)

Equation: (OC + REC) + (ZE + CER) = ZC
Figure 12 Process of carbon offsetting

DISCLOSURES - MEASURE & VERIFY
PERFORMANCE
The measurement and monitoring of carbon
footprint performance for both operational
and embodied carbon is crucial for tracking
performance against targets, which enable real
estate players to improve performance against
international sustainability ratings such as Global
Real Estate Sustainability Benchmark (GRESB), the
environmental, social and governance performance
benchmark for real assets.

DISCLOSURES - REPORT IMPACT
Furthermore, comprehensive carbon footprint
data is needed for the assessment of climaterelated transition risks as we transit to a low carbon
economy, the disclosure of which is increasingly
demanded from stakeholders such as the MAS as
they translate to financial impacts.
The societal impact and value of the green
development can be measured and monetised
14

using methodologies such as SROI to effectively
communicate the organisations efforts and connect
with investors by using a common language of
dollars.

CONCLUSION
The built environment sector has as much a crucial
role to play in the COVID-19 economic recovery as
it does in the global efforts towards climate change
mitigation. Moving towards low- or zero-carbon
will enable the sector to make a mark on both
fronts as climate change risks are transformed into
opportunities in the form of job creation.
Whilst being nudged along by tightening
regulations, heightening scrutiny from investors
and market demands for green and healthy
buildings, real estate players can take leadership
in decarbonisation by leveraging the concise
regional and national roadmaps and plans being
developed, rise in technology, as-a-service models
and sustainable finance. Despite the initial costs,
businesses will reap the benefits of green buildings
over their life cycle through cost and resource
efficiencies, revenue potential of carbon credits, as
well as invaluable societal value.
As the sector is particularly exposed to the physical
risks of climate change, climate mitigation will have
to go hand in hand with adaptation strategies.
Furthermore, the built environment sector is
compelled to reinvent itself to remain viable and
adapt to the new normal of remote work. Coupled
with resource scarcity and urbanisation, the
sector is faced with a multitude of challenges that
necessitate a holistic systems-thinking approach to
rise above such complex challenges and turn them
into opportunities.
All stakeholders in the built environment sector governmental and non-governmental organisations,
property developers, investors and owners, building
professionals such as designers, architects and
engineers and building product manufacturers must work conjointly in the journey towards net
zero carbon. The above key steps in establishing
strategy, implementation and disclosure are
paramount in neutralising the operational and
embodied carbon of buildings, while staying
relevant amidst a dynamic environment.
The full report can be found on the SGBC website.

GREEN PROCUREMENT
FOR GREEN BUILDINGS
In order to achieve the vision of a low-carbon and
energy-efficient future, the environmental performance
of each and everyday building product cannot be left to
chance, as buildings are permanent structures in place
for decades at a time. As such, the materials used in
its construction play important roles in ensuring that
the building’s footprint and impact on its surrounding
environment is as small as possible. Green building
materials certified for their environmental performance,
coupled with sound green building design and
technology along with an emphasis on sustainability,
will definitely go towards creating buildings which
are greener and healthier for both occupants and the
environment.
ASSESSING ENVIRONMENTAL PERFORMANCE
So how does one determine if a particular green building product
is indeed green? As a dedicated certification scheme for green
building products and materials, the Singapore Green Building
Product (SGBP) certification scheme – managed by the Singapore
Green Building Council (SGBC) - provides a one-stop solution
for the certification and subsequent selection of sustainable
building materials. While the Building and Construction Authority’s
(BCA) Green Mark Scheme certifies the complete building for
its environmental performance, the SGBP does the same for the
building materials that go into a building, helping to ensure that
the final structure will be green, healthy and sustainable from
inside-out.
Embracing a holistic assessment philosophy that closely mirrors
the requirements outlined in the national Green Mark Scheme,
products and materials certified by the SGBP can help green
building projects obtain higher Green Mark ratings while also
ensuring that the building is sustainable and healthy throughout its
lifespan and beyond.
Certified green building products and materials are also good
news for building occupants. No one would want to live, work or
play in buildings that are “sick”, with their harmful and detrimental
effects on human health and productivity. For employers, having
workers operate out of a sick building essentially translates to
higher absenteeism rates, greater medical costs and needless work
hours lost, which ultimately go towards diminishing the company’s
bottom line. Therefore, green and healthy buildings make business
sense as well.

15

