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Group operations are guided by 
Sembcorp Marine’s Environmental 
Policy, which encompasses 
management leadership and 
accountability, communication, 
legislative and regulatory 
documentation, risk management, 
management of change, and 
performance review. The working 
group managing operational 
environmental impact comprises 
representatives from facilities 
management, Health, Safety and 
Environment (HSE) as well as 
Business Excellence to ensure robust 
formulation of strategy and practices.

Departments and committees 
responsible for the application and 
implementation of the environmental 
management frameworks include 
HSE, security, procurement, 
operations and production, 
business excellence and contractor 
representatives.

Sembcorp Marine yards comply 
with local regulations such as the 
national Environmental Protection 
and Management Act (EPMA); 
Environmental Public Health Act 
(EPHA); Hazardous Waste (Control 
of Export, Import and Transit) Act; 
as well as the Maritime and Port 

Authority of Singapore’s Prevention 
of Pollution of the Sea Act. Two of 
the Group's largest facilities – Tuas 
Boulevard Yard and Admiralty 
Yard – have obtained ISO 14001 
Environmental Management Systems 
certification. All Sembcorp Marine 
yards undertake regular external 
and internal audits as part of their 
commitment to ISO 14001, ISO 9001 

Occupational Health and Safety 
Management Systems.

ENVIRONMENTAL SUSTAINABILITY

SEMBCORP MARINE RECOGNISES THE IMPACT IT HAS ON THE COMMUNITY, ENVIRONMENT 
AND RESOURCES. THE GROUP AIMS TO INTEGRATE ENVIRONMENTAL RISKS AND 
OPPORTUNITIES INTO STRATEGIC AND BUSINESS DECISIONS TO MITIGATE ITS OPERATIONAL 
FOOTPRINT IN THE ENVIRONMENT AND IN LOCAL COMMUNITIES.

DRIVERS

Environmentally-friendly Procurement, 
Processes & Solutions

Efficient Consumption;
Minimise Waste

Reduction of Impact 
on the Environment

Compliance
with Regulations

ASPECTS

Energy Management & Climate Change

Materials Consumption Management

Waste and Recycling Management

Air Quality Management (Dust, Noise)

Incident Management & Reporting

Water Management

KEY THRUSTS

Technology & 
Innovation

People

Infrastructure

Systems & Processes

Environmental Framework

Environmental sustainability is integrated into different aspects of Sembcorp Marine’s business.  
For more information, please refer to:

Products and solutions – Innovation and Solutions Development, page 102 
Responsible procurement practices – Value Chain Management, page 107
Operational innovation – www.sembmarine.com/sustainability/case-study-features 
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Energy Consumption Greenhouse Gas Emissions

Million GJ tCO2e

�� Direct Energy (Gases)
�� Direct Energy (Diesel)
�� Indirect Energy (Electricity)

�� Scope 1 (Gases)
�� Scope 1 (Diesel)
�� Scope 2 (Electricity)

2014 2015 2016

Direct Energy (Gases) 0.042 0.062 0.072

Direct Energy (Diesel) 0.668 0.646 0.440

Indirect Energy (Electricity) 0.698 0.689 0.622

Total energy consumed 1.407 1.398 1.133

Notes: 

global calculation methodologies (details in Data and Reporting 
section, page 119).

2014 2015 2016

Scope 1 (Gases) 15,933 15,649 16,446 

Scope 1 (Diesel) 49,491 47,896 32,589 

Scope 2 (Electricity) 83,934 82,594 74,497 

Total emissions 149,357 146,139 123,533 

Notes: 

the impact of carbon dioxide to emissions (details in Data and 
Reporting section, page 119). 

factor from the Energy Market Authority.
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ENVIRONMENTAL SUSTAINABILITY

The Group continues to review 
and upgrade its infrastructure and 
facilities as part of its ongoing 
business transformation. This will 
result in more efficient operations 
and deployment of resources. 

ENERGY CONSUMPTION AND 
GREENHOUSE GAS EMISSIONS

Gas fuels are used in cutting and 
welding processes and include 
Liquefied Petroleum Gas (LPG), 
Natural Gas (NG) and acetylene. The 
Group has continued its practice of 
using cleaner gases where feasible. 
Since 2014, the yards have proactively 
replaced acetylene with natural gas 
where practicable.

Platforms such as the E4Rs (Eliminate, Reduce, Reuse, Recycle, Recover) exhibition enhance and 
reinforce environmental policies, practices and information
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Diesel is the primary fuel for portable 
power generators and air compressors 
operating in locations that have no 
access to electrical power. The Group 
continued its efforts to decrease 

reliance on diesel by phasing out 
several portable power generators. 

Operations in the yards are powered 
primarily by electricity from the 

national energy grid. The electricity 
is generated from 95.5% natural gas, 
1.1% coal, 0.2% petroleum products 
(mainly diesel and fuel oil) and 3.2% 
from other sources such as solar  
and biomass1.

Sembcorp Marine has trained energy 
managers to track and monitor the 
consumption of electricity and fuels. 
During the reporting year, its yards 
continued to deploy a range of 
initiatives to reduce electricity usage. 

These initiatives included an ongoing 
LED installation programme in its 
facilities, the fitting of auto-timers 
on equipment, and the appointment 
of zone managers to monitor and 
account for energy consumption in 
their respective sections. In 2016, such 
programmes led to an approximate 
power saving of 8,352 GJ per year.
 

Sky lights and ceiling louvres in workshops significantly reduce the need for lighting and mechanical ventilation

ENVIRONMENTAL SUSTAINABILITY

Power usage in the Tuas Boulevard Yard is monitored and managed with a Land-based Energy 
Management System

1  Latest figures at time of print from “Singapore Energy Statistics 2016”, page 23, Chart: Electricity Generation Fuel Mix, Research and Statistics 
Unit, Energy Market Authority, Republic of Singapore.
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The Group’s new-generation Tuas 
Boulevard Yard is designed to 
maximise energy efficiency. Facilities 
in this yard are arranged to minimise 
the need for diesel and are fitted 
with environmentally-friendly 
lighting, utilities and power systems. 
A land-based energy management 
system further enables the 
optimisation of energy management 
and conservation. 

AIR QUALITY

To mitigate the impact of shipyard 
activities such as grit blasting 
and painting which can result in 
the dispersion of particles, these 
operations are carried out where 
practicable in enclosed chambers 
fitted with filtration systems.

Sembcorp Marine champions methods 
which mitigate impact on air quality, 
such as replacing traditional copper 
grit with hydro-jets or steel grit.
In line with monitoring standards 
adopted by the National 
Environment Agency, particulate 
matter is monitored daily at PM2.5 
concentration levels. 

WATER

The Group draws its water from the 
national water grid managed by 
the country’s Public Utilities Board. 
Singapore’s water is derived from 
four main sources – local catchment 
water, imported water, desalinated 
water and reclaimed NEWater. 

Sembcorp Marine continues to strictly 
manage its water consumption 
and appoints water managers who 
are trained to enforce and audit 
water efficiency management plans 
as well as spread awareness of 
water conservation. A significant 
percentage of water is used for 
hydro-blasting and washing activities, 
which decreased slightly in 2016.

An awareness campaign aligned 
with the national water conservation 
campaign was initiated to promote 
responsible water use. As part of 
outreach efforts, posters were placed 
at strategic locations within the yard 
facilities to encourage personnel to 
report water leaks. 

A water conservation campaign was 
also launched at Sembcorp Marine’s 
dormitories, reaching over 7,000 
occupants. Visual and verbal materials 
were used to educate non-local 
employees and contractors on the 
importance of water conservation 
in water-scarce Singapore. Practical 
tips tailored to their lifestyle were 
disseminated in conjunction with 
a water-saving competition to 
encourage positive behaviour-based 
changes. Top performers of the 
competition recorded approximately 
42% reduction per person in water 
consumption. 

In 2016, the Group’s water 
consumption decreased by 
approximately 10%. Reclaimed water 
constituted 49% of the Group’s total 
water withdrawal.

MATERIALS MANAGEMENT

Steel is the industry’s most significant 
raw material. The Group practises 
responsible procurement guidelines 
detailed in the Code of Business 
Conduct and procurement policies. 

In 2016, Sembcorp Marine yards 
consumed 132,884 MT of raw steel. 
The 15% increase over the previous 
year is attributable to two large 
newbuild projects entering the 
production phase in 2016. 

Shipyard operations also utilise a 
large amount of copper grit, which is 
a byproduct of the copper smelting 
process. Grit blasting is used to strip 
and prime steel surfaces for painting 
and other work activities. 

ENVIRONMENTAL SUSTAINABILITY

Water Consumption

Million m3

�� Potable Water 
�� NEWater
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2014 2015 2016

Potable Water 1.319 1.114 1.008

NEWater 0.818 1.087 0.989

Total 2.137 2.201 1.997
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In 2016, copper grit consumption 
decreased 43% to 75,029 MT, largely 
due to a decrease in blasting activity 
as well as the trial usage of a hardier 
steel grit in blasting chambers. 

WASTE MANAGEMENT

Sembcorp Marine is committed to 
managing and reducing its waste and 
discharge responsibly. A Group-wide 
system governs the management 
of hazardous waste, non-hazardous 
waste as well as materials sent 
for recycling. Company policy 
and regulations set out detailed 
procurement, classification, handling, 
training, emergency response 
and disposal practices which all 
employees, contractors, vendors, 
customers and other onsite personnel 
must follow. 

All collection, treatment, disposal 
as well as recycling of wastes in 
Singapore are strictly governed 
by the EPMA, EPHA and national 
toxic industrial waste regulations. 
In addition, the country accedes to 
the Basel Convention on the Control 
of Transboundary Movements of 
Hazardous Wastes and their disposal.

Hazardous waste handled by the 
Group consists largely of sludge and 
oily water removed from customers’ 
vessels when they arrive at the 
yards for repair, maintenance and 
upgrading works. Sembcorp Marine 
and its contractors work only with 
government-licensed waste collection 
vendors to ensure that disposal 
processes are in compliance with 
government regulation. Collected 
hazardous waste is treated and 
then incinerated. This reduces the 
impact on the country’s limited 
landfill resources and facilitates 
the leveraging of waste-to-energy 
opportunities. 
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�� Non-Hazardous Waste 
�� Hazardous Waste (from direct operations)
�� Hazardous Waste (from customers)
�� Recycled Waste
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Types of Waste

Metric Tonne

�� Non-Hazardous Waste 
�� Hazardous Waste (from direct operations)
�� Hazardous Waste (from customers)

2014 2015 2016

Non-Hazardous Waste 38,958 36,713 27,657

Hazardous Waste 9,464 30,557 14,748

 (from direct operations) 1,546 881 190

 (from customers) 7,918 29,676 14,558

Recycled Waste 135,831 303,185 132,241

ENVIRONMENTAL SUSTAINABILITY

Waste water treatment plant at the Sembcorp Marine Tuas Boulevard Yard
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In 2016, the Group set up a new waste water treatment 
plant in Tuas Boulevard Yard to manage trade effluent 
processed by the facilities. Oily sludge, a byproduct of 
performing maintenance work for customer vessels, is 
traditionally classified as hazardous waste and handled 
according to regulation. Tested by an accredited external 
agency, the plant utilises a four-step filtration system to 
extract and treat water for safe discharge. The remaining 
solid hazardous matter is compacted and disposed by 
certified disposal agencies. The new system will have the 
capacity to decrease the hazardous waste volume by an 
estimated 5,400 tonnes per year.

Recycling is an important aspect of Sembcorp Marine’s 
waste management practices. All retrieved copper grit and 
steel scraps are sent for recycling and upcycling. In 2016, 
this amounted to 74,861 MT of copper grit and 52,971 
MT of steel scraps – over 97% of Sembcorp Marine’s total 
recycled waste volume.

DATA AND REPORTING

Environmental data disclosed in this report is consolidated 
from the Group’s yards within operational control in 
Singapore (see pages 4 - 5). 

In 2016, the Group’s calculation methodologies were 
updated based on a review of global benchmarks. The 
adopted changes are: 

applied from the Carbon Disclosure Project’s 2016 
publication of Technical Note: Conversion of fuel data 
to MWH.

Calorific values of fuels are sourced from Greenhouse 
Gas (GHG) Protocol's Emission Factors from Cross-
Sector Tools (April 2014); except for acetylene which is 
provided by suppliers.

 

(used as shielding gas) are sourced from the US EPA 
Shipbuilding Inventory Tool (version 2.1); carbon 
dioxide (CO2) is the only greenhouse gas included in 
this calculation. Gas fuels included in this calculation 
consist of acetylene, liquefied petroleum gas and 
natural gas which are used for welding and cutting.

 Emission factors for all other Scope 1 emissions are 
sourced from the World Resources Institute's GHG 
Protocol tools for stationary combustion (version 4.1) 
and for transport or mobile sources (version 2.6). The 
greenhouse gases included in this calculation are CO2, 
methane (CH4) and nitrous oxide (N2O).

Market Authority in Singapore. Electricity emission 
for the current reporting year is an estimate as it 
applies the latest available factor at the time of 
report preparation, which is often the previous year’s 
emission factor. The only greenhouse gas included in 
this calculation is CO2.
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