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INTRODUCTION
In FY2017, Core Lab
emitted 49,837
tCO2e of GHG
emissions
throughout its value
chain

Core Laboratories N.V. (“Core Lab” hereafter) engaged Trucost to assess its
operational and value chain greenhouse gas (GHG) emissions in line with the
WRI/WBCSD Corporate Standard (Scope 1 and 2) and Corporate Value Chain
(Scope 3) Guidelines (GHG Protocol). The assessment will allow Core Lab to report
its Scope 1, 2 and 3 GHG emissions in annual accounts and to the CDP Climate
Change Questionnaire.
Core Lab has already been reporting its scope 1 and 2 GHG emissions for its six
Advance Technology Centers (ATCs) to the CDP since 2014. In FY 2017, Core labs
has extended its analysis to include thirteen mid-level ATCs and two
manufacturing sites in addition to the six ATCs. This operational and value chain
GHG emission footprint will focus on sites in the locations given in Exhibit 1.
EXHIBIT 1: SITES AND LOCATIONS INCLUDED IN ANALYSIS
DIVISION

ATC

LOCATION
Aberdeen

United Kingdom

Abu Dhabi

Middle East

Calgary

Canada

Houston

United States

Kuala Lumpur

Malaysia

Rotterdam

Netherlands

Bogota PS

Colombia

Jakarta PS

Indonesia

Perth

Australia

Antwerp

Belgium

Novorossiysk

Russia

St. Petersburg Saybolt

Russia

Mid-level ATC EuroPoort

Manufacturing

REGION

Netherlands

Panama City

Panama

Singapore

Singapore

Goteborg Saybolt

Sweden

Broussard

United States

Botlek

Netherlands

Deer Park

United States

Godley Owen

United States

Owen Red Deer

Canada

The following sections present the results and findings of the assessment of Core
Lab’s operational and value chain GHG emissions for the 2017 financial year. As
the scope has expanded for FY2017 in comparison to FY2016, data is reported as
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2017a) and 2017b) where a) represents like-for-like comparison of six ATCs, while
b) includes the expanded scope.
EXHIBIT 2: SCOPE 1, 2 AND 3 GHG EMISSIONS (TONNES CO2E)
IMPACT

SCOPE

FY2016

FY2017a

FY2017b

Direct

Scope 1

2,122

2,277

3,800

Scope 2 (location-based)

7,013

6,564

11,984

Scope 2 (market-based)

8,060

7,593

13,481

Scope 3, upstream

9,716

11,516

33,409

Scope 3, downstream

1,081

611

645

19,933

20,968

49,837

Indirect
Value Chain

TOTAL (LOCATION-BASED)

In FY2017, Core Lab emitted 49,837 tCO2e of GHG emissions throughout its value
chain. When considering only the same sites as FY2016, the total emissions were
20,968, an increase of 5.2%. During this same year revenue increased by 2.8%.
The most significant increase is associated with scope 3 emissions upstream, and
combined emission intensity for scope 1 & 2 has decreased by 5.88%. Detailed
analysis on each scope will be presented in the following sections.
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SCOPE
Every business sector is responsible for GHG emissions. Companies produce
emissions directly as a result of their own operations (including the combustion of
fossil fuel for utility boilers and vehicle fleets, refrigeration systems etc.) or
indirectly via their supply chain (supplied electricity and steam, third-party
provided business travel, etc.). Trucost identifies GHG emissions to air in line with
the Greenhouse Gas Protocol, an international corporate accounting and
reporting framework developed by the World Resources Institute and the World
Business Council for Sustainable Development. The Greenhouse Gas Protocol
differentiates between direct and indirect emissions using a classification system
across three different scopes:
o

Scope 1 includes direct emissions from sources which a company owns or
controls. This includes direct emissions from fuel combustion and industrial
processes.

o

Scope 2 covers indirect emissions relating solely to the generation of
purchased electricity that is consumed by the owned or controlled
equipment or operations of the company. Scope 2 emissions are reported
in both location-based and market-based approach in alignment with the
latest GHG Protocol guidance.

o

Scope 3 covers other indirect emissions including third-party provided
business travel and purchased goods and services.

Trucost assessed Core Lab’s value chain GHG emissions during FY2017 in
alignment with the GHG Protocol. Exhibit 3 below outlines the fifteen upstream
and downstream scope 3 categories as described by the GHG Protocol. Trucost
estimated the GHG emissions of each category using the Trucost Environmentally
Extended Input-Output (EEI-O) model (please see Appendix II for details on the
EEI-O model) as well as primary data, where available, for all indirect upstream
and downstream impact categories. Please refer to Appendix I for more details on
the methodology used to calculate the GHG emissions associated with each of the
fifteen scope 3 categories.
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EXHIBIT 3: SCOPE OF VALUE CHAIN GHG EMISSIONS FOOTPRINT1

Each ATC, mid-level ATC and manufacturing site collected and submitted
information regarding its stationary and mobile energy consumption, electricity
use and source and refrigerant use - volume of refrigerant replacement was used
as an approximation for the amount of gas leaked. This was used to quantify
scope 1 and 2 GHG emissions. Scope 3 was calculated using either primary data
such as distance travelled for business or employee commuting, waste arisings,
and fuel or energy use in leased assets, or else spend in these categories alongside
the Trucost EEI-O. Please refer to Appendix III for an overview of the data
provided by each site.
Different GHGs have different Global Warming Potentials (GWP) or abilities to
contribute to rising temperatures. Trucost standardizes data by converting the
different greenhouse gases into their carbon dioxide equivalent according to the
GWP index published by the Intergovernmental Panel on Climate Change (IPCC).
The index identifies the radiative effects of different GHGs in the atmosphere
relative to an equal mass of CO2 over a 100-year timeframe. GWP enables all the
GHGs to be expressed in terms of CO2 equivalents, or CO2e.

Figure from the GHG Protocol’s Corporate Value Chain (Scope 3) Accounting and
Reporting Standard.
1
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GHG OPERATIONAL FOOTPRINT
The total
operational GHG
emissions (Scope 1
and 2 locationbased) are
15,784tCO2e

The operational footprint covers Core Lab’s scope 1 and 2 GHG emissions and
includes emissions from the following:
•

Purchased electricity

•

Direct fuel use from vehicles (gasoline, diesel and LPG)

•

Direct fuel use from operations/buildings (natural gas)

•

Refrigerants (R407C, R410A and R22)

The total operational GHG emissions (scope 1 and 2 location-based) for FY2017
are 15,784 tCO2e, approximately 56% of which is from the six ATCs. The exhibit
below shows the Scope 1 and 2 GHG emissions by source.
EXHIBIT 4: SCOPE 1 AND 2 GHG EMISSIONS BY SOURCE (TCO2E)
IMPACT

SCOPE SOURCE

FY2016

FY2017a

FY2017b

1,549

1,093

1,243

Vehicle fuel use
(mobile transport)

128

426

1,754

Refrigerants (fugitive
emissions)

445

758

804

Electricity (locationbased)

7,013

6,564

11,984

Electricity (marketbased)

8,060

7,593

13,481

9,135

8,841

15,784

Natural gas heating
(stationary energy)
Direct

Indirect

Scope 1

Scope 2

TOTAL OPERATIONAL FOOTPRINT
(LOCATION-BASED)

The majority of operational GHG emissions stem from electricity consumption
(scope 2 emissions), contributing 76% to the operational GHG emissions. Scope 1
emissions contribute 24%, comprising 11% from vehicle fuel use, 5% from
refrigerants (fugitive emissions) and remaining 8% from natural gas heating.
Operational footprint of the six ATCs decreased by 3%, most significantly due to a
reduction in natural gas use, though all sources of emissions were reduced with
the exception of vehicle use and fugitive emissions from refrigerants.

EMISSIONS BY DIVISION
A breakdown of emissions per division as shown in the exhibit 5 provides more
insights of the emission sources across Core Lab’s operations. Though there are
more mid-level ATCs than ATCs and manufacturing sites combined, they are only
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associated with 24% of the total operational emissions, with only 26% of scope 1
due to low natural gas heating use. Manufacturing sites had only 14% of scope 1
emissions, with no fugitive emissions from refrigerant use at either site.
EXHIBIT 5: SCOPE 1 AND 2 GHG EMISSIONS BY DIVISION
GHG EMISSIONS (TCO2E)
IMPACT

Direct

Indirect

SCOPE

Scope 1

Scope 2

SOURCE

ATC

MID-LEVEL
MANUFACTURING
ATC

Natural gas
heating

1,093

42

108

Vehicle fuel
use

426

912

416

Refrigerants

758

45

-00

Electricity
(locationbased)

6,564

2,761

2,658

Electricity
(marketbased)

7,593

2,903

2,985

8,841

3,761

3,182

TOTAL OPERATIONAL FOOTPRINT
(LOCATION BASED)

EXHIBIT 6: OPERATIONAL GHG EMISSIONS BY DIVISION
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In FY2016, only 1% of the electricity used in the ATCs was sourced from renewables
– approximately 29% of Aberdeen’s electricity. In FY2017, Aberdeen increased this
to almost half of its electricity procured, and Houston started sourcing from
renewables, resulting in 15% of the ATC’s total combined electricity from renewable
sources. Core Lab’s transition towards renewable energy sourcing in FY2017
demonstrates significant contribution to emission reduction. While the ATC
electricity consumption has increased by 21%, market-based scope 2 emissions
have decreased by 5.8%. Across all sites, 11% of electricity is sourced from
renewables.

EXHIBIT 7: SCOPE 1 AND 2 GHG EMISSIONS PER EMPLOYEE BY DIVISION
SCOPE

GHG EMISSIONS PER EMPLOYEE (TCO2E/FTE)
ATCS

MID-LEVEL
ATCS

MANUFACTURING

ALL SITES

Scope 1

3.3

0.9

1.5

1.8

Scope 2
(location-based)

9.5

2.4

7.7

5.5

Scope 2
(market-based)2

10.9

2.6

8.7

6.2

Market-based emissions include the lower emission factor for calculation of the
renewable proportion of electricity sourced, however it also uses the residual
emission factor to determine the emissions of electricity sourced from the grid.
Residual emission factors are often higher than average grid emissions as they
account for contractual obligations - removing these from the grid mix of the
national grid that the electricity is sourced from. For more information on residual
emissions, see the GHG Protocol Scope 2 Guidance (WRI, 2015).

2

Residual emission factors are only available for United States, Canada and Europe.
Where residual emission factors are not available, grid emission factors are used for both
location-based and market-based calculations.

10
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GHG VALUE CHAIN FOOTPRINT
In 2017, Core Lab’s
value chain (scope
3) was responsible
for approximately
34,053 metric tons
of GHG emissions
(tCO2e), about 68%
of its total GHG
inventory.

In FY2017, Core Lab’s value chain (scope 3) was responsible for approximately
34,053 metric tons of GHG emissions (tCO2e), about 68% of its total GHG inventory.
The majority of its value chain emissions came from upstream sources. The figure
below shows the contribution of each scope.
EXHIBIT 8: OPERATIONAL AND VALUE CHAIN GHG EMISSIONS BY SCOPE

Exhibit 9 and 10 below breaks down Core Lab’s full value chain GHG emissions per
scope 3 category as well as division, highlighting the most relevant categories for
Core Lab3. The majority of the value chain emissions occur upstream from
purchased goods and services, accounting for the largest share with 37% of scope
3 emissions and 26% of total emissions.

3

Relevance is assessed by calculating % of scope 3 GHG by category. Any category greater
than 1% is considered relevant.

11
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EXHIBIT 9: VALUE CHAIN GHG EMISSIONS 2017 (FOR ALL 21 SITES)
VALUE CHAIN (SCOPE 3)
CATEGORY
1) Purchased goods and

GHG
EMISSIONS
(TCO2E)
12,733

services
2) Capital goods

SHARE RELEVANCE
%
37%

GHG COST
$MILLION

Relevant,

2.0

calculated
686

Relevant,
2% calculated

0.1

3) Fuel- and energy-related
activities

8,432

Relevant,
25% calculated

1.3

4) Upstream transportation
and distribution

4,233

Relevant,
12% calculated

0.7

5) Waste generated in
operations
6) Business travel
7) Employee commuting
8) Upstream leased assets

9) Downstream
transportation and
distribution

Not relevant,
1% calculated

0.1

3,231

Relevant,
9% calculated

0.5

3,002

Relevant,
9% calculated

0.5

716

Relevant,
2% calculated

0.1

N/A

Not relevant,
0% explanation
provided

375

10) Processing of sold
products
11) Use of sold products

12) End-of-life treatment of
sold products
13) Downstream leased
assets

Not relevant,
N/A

-

Not relevant,
0% calculated

0.0 -

15

Not relevant,
0% calculated

0.0 -

618

Relevant,
2% calculated

0.1

Not relevant,
N/A

TOTAL

0% explanation
provided

12

14) Franchises

15) Investment

-

N/A

0% explanation
provided
Not relevant,
0% explanation
provided

34,053

-

5.3

The exhibit 10 shows scope 3 emissions by category broken out by ATC.

12
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EXHIBIT 10: VALUE CHAIN GHG EMISSIONS BY DIVISION
SCOPE 3
CATEGORY

ATC

MID-LEVEL ATC

MANUFACTURI
NG

2,161

2,158

8,414

12,733

258

304

124

686

3) Fuel- and
energy-related
activities

3,615

3,151

1,666

8,432

4) Upstream
transportation
and
distribution

2,867

1,098

268

4,233

75

216

84

375

2,016

1,003

212

3,231

7) Employee
commuting

327

1,949

726

3,002

8) Upstream
leased assets

157

535

24

716

9)
Downstream
transportation
and
distribution

-00

-00

-00

-00

10) Processing
of sold
products

-00

-00

-00

-00

11) Use of sold
products

-00

-00

12

12

12) End-of-life
treatment of
sold products

-00

-00

15

15

13)
Downstream
leased assets

611

-00

7

618

14) Franchises

-00

-00

-00

-00

15)
Investment

-00

-00

-00

-00

12,087

10,414

11,552

34,053

1) Purchased
goods and
services
2) Capital
goods

5) Waste
generated in
operations
6) Business
travel

TOTAL

TOTAL

Zero emissions indicates that the division does not have any spend with the
corresponding scope 3 category.
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As seen from the exhibit above, Core Lab’s ATC’s contribute the largest share to the
total value chain emissions with 35%.This is largely attributed to fuel and energy
related activities and upstream transportation and distribution. Though only two
manufacturing sites are included in the analysis, they are responsible for 34% of
scope 3 emissions, most significantly in purchased goods and services with 66% of
the GHG emissions for this category associated with them. This is likely due to the
greater need for input materials to produce the manufactured goods sold.

RECOMMENDATIONS & CONCLUSIONS
Engagement enables
a company to
ensure suppliers
fully understand the
nature of their
impacts and possible
approaches to
reducing them

The majority of Core Lab’s value chain impacts are from the scope 3 upstream
emissions, in particular category 1, purchased goods & services) accounted for the
largest share of its upstream emissions. In addition, this analysis shows that a
material amount of Core Lab’s GHG emissions also stem from its own operations –
mainly purchased energy consumption.
Trucost recommends the following:
1. Reduce operational footprint: Core Lab should actively invest in efforts to
reduce it operational emissions. Core Lab has significantly reduced its
natural gas consumption (29% reduction in the six ATCs reported in both
years), and to further this effort, Core Lab should continue to explore
opportunities to further reduce its operational footprint. Trucost
recommends Core Lab should consider the following to further reduce its
operational footprint:
•

Reduce travel: Vehicle fuel use is one of the key contributors to
scope 1 emissions and it can be reduced by replacing travel with
remote meetings where possible. If face to face meetings are
necessary, Core Lab should consider moving to hybrid/electric
vehicles where possible.

•

Refrigerant usage has significantly increased from last year and
switching of refrigerants can be explored further.

•

Scope 2 emissions also account for a considerable share of Core
Lab’s total emissions (24 %). Core Lab may consider tracking its
electricity consumption, recording supplier specific fuel mixes
and emission factors as well as purchased more renewable

14
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electricity in order to improve the robustness of assessment and
to identify improvement opportunities.
2. Set measurable goals: Trucost recommends Core Lab establish
measurable goals against the most material emissions, such as vehicle fuel
use, refrigerants and scope 2 emissions. Trucost also encourages Core Lab
to continue tracking its emissions against the science-based target
developed by Trucost in 2015 and update periodically with latest
information on growth and company development.
3. Measure site performance over the year and set facility level targets:
Trucost recommends that Core Lab continue to track and monitor its
material energy use and sources of emissions, but with periodic reporting
at a site level to identify increases early on. This will allow site managers
to try and identify causes of spikes and potentially adjust performance if
possible. Core Lab should ensure to continually compare material impacts
to the company’s current sustainability strategy to identifying and
evaluate where there are gaps that need to be addressed.
4. Continue to expand coverage of analysis. Core Lab has improved
coverage of its GHG reporting over recent years -expanding scopes of
analysis and the number of sites included in calculations. This is excellent
and Trucost recommends that Core Lab continue on this trend to cover
more sites to encompass a larger proportion of activity, with the aim to
achieve 100% coverage. Current site coverage is associated with 56% of
revenue, and therefore this leaves over 40% unaccounted for.
5. Report to stakeholders: Trucost recommends that Core Lab communicate
the results of this assessment to its stakeholders to facilitate collaboration
on key environmental issues, to demonstrate ongoing effort beyond CDP
reporting.
6. Consider findings of exposure to carbon pricing risk: Measuring
carbon footprint is an essential first step in understanding carbon
efficiency of a company’s past operations, and by using this
information to evaluate future carbon pricing risk exposure, Core Lab is
already setting itself apart as a leader in the sector. Increasing carbon
regulation through taxes, emissions trading schemes, and fossil fuel
extraction fees will feature prominently in global efforts to address
climate change, with carbon prices already implemented in 40
countries and 20 cities and regions. The growing carbon price could
affect companies directly with regulatory costs imposed on their

15
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operations through energy and fuel price increases, or indirectly
through costs passed on by suppliers, increasing operating costs and
reducing profit
Trucost recommends that Core LAB understand its exposure to carbon
pricing risks, and use the Carbon Pricing Tool provided by Trucost as a
business tool to help manage future risk and improve decision making.
The results of this risk analysis will inform business decisions and can be
used to set internal prices on carbon. The costs provide a good proxy for
potential exposure to carbon pricing risks from increasing climate
regulation.
Expressing environmental impacts in financial terms enables comparing a
company’s external costs and traditional financial performance measures
and can incentivize efficiency gains. This make it easier to gain the
attention of a wider group of internal stakeholders, from executive boards
to regional business managers, to comprehensively integrate carbon risk
and other environmental factors in financial decision-making margins.

16
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APPENDIX I – METHODOLOGY BY EMISSION CATEGORY
EXHIBIT 11: TRUCOST METHODOLOGY BY EMISSION CATEGORY
EMISSION SOURCE

METHODOLOGY

Scope 3, Category
1: Purchased goods

Calculated using spend
data, disclosed
emission data and
Trucost EEI-O model.

Scope 3, Category
2: Capital goods

Calculated using spend
data, disclosed
emission data and
Trucost EEI-O model.

Scope 3, Category
3 Fuel & Energy
Related Activities

Applied FY 2017 actual
spend data provided
by Core Lab into
Trucost EEI-O model

Scope 3, Category
4 Upstream
transportation and
distribution

Applied FY 2017 actual
spend data provided
by Core Lab into
Trucost EEI-O model

Scope 3, Category
5 Waste generated
in operations

Applied FY 2017 actual
spend data provided
by Core Lab into
Trucost EEI-O model

Scope 3, Category
6 Business Travel

Applied FY 2017 actual
spend data provided
by Core Lab into
Trucost EEI-O model

Scope 3, Category
7 Employee
commuting

Estimated based on
employee head count

Scope 3, Category
8 Upstream leased
assets

Applied FY 2017 actual
spend data provided
by Core Lab into
Trucost EEI-O model

Scope 3, Category
11 Use of sold
products

Secondary life cycle
analysis (LCA) used to
calculate emissions of
relevant products

TRUCOST CALCULATION STEPS
Trucost have used last year’s
granular supply chain analysis
conducted using supplier expenditure
and Trucost's EEI-O and assumed
similar intensity of emissions and
modelled based on spend this year
Trucost have used last year’s
granular supply chain analysis
conducted using supplier expenditure
and Trucost's EEI-O and assumed
similar intensity of emissions and
modelled based on spend this year
1. Categorized energy spend to the
relevant sector within Trucost's EEIO.
2. Mapped spend on purchased
electricity to the relevant sector with
Trucost's EEI-O based on the primary
energy source in the countries' grid
mix
3. Calculated indirect emissions using
the EEI-O
Consolidated Core Lab's spend
on upstream transportation and
distribution.
2. Applied the actual spend into
Trucost's EEI-O model to
estimate emissions
1. Consolidated Core Lab's spend on
waste disposal and treatment
2. Applied the actual spend into
Trucost's EEI-O model to estimate
emissions
1. Consolidated Core Lab's
spend on business travel
2. Applied the actual spend
into Trucost's EEI-O model
to estimate emissions
1. Based on OECD data and number
of working days in each country,
average commuting time spent in
2016 was calculated
2. Used information provided by
Core Lab on number of employees
by mode of transport; where
unavailable, applied countryspecific (if unavailable, average is
applied) modal split to total
commuting time of all employees
in each country
3. Applied Defra emissions factors
per transportation mode
Applied the actual spend on office
rental and other leased assets into
Trucost's EEI-O model to estimate
emissions

REFERENCE

REMARKS

Core Lab FY 2017
spend data

Core Lab FY 2017
spend data

Core Lab's energy
use and cost

Purchased
electricity allocated
based on primary
energy source in
the countries’ grid
mix (renewable and
non-renewable) in
Trucost’s EEI-O
model

1.

Trucost reviewed the range of
products manufactured - identifying
which had material emissions during
use. Impacts were determined to be
most associated with explosive
charges. Emissions calculated based
on size and type of munition, and
number of units sold

Core Lab’s spend
on various modes
of transportation

Core Lab’s spend
on waste
management
Core Lab’s spend
on various modes
of business travel

− OECD statistics
on commuting
time;
− U.S. American
Community
Survey;
− TEMS, EPOMM
Modal Split
Tool;
− Defra 2017
Core Lab FY 2017
expenditure on
leasing offices and
other assets

EPA 2016
Core Labs product
sales in revenue
and units
EcoInvent (2017)

Most charges are
detonated
underground, and
none of the
reviewed products
(manufactured at
included sites)
require energy for
use, therefore
emissions are
immaterial.
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Scope 3, Category
12 End of life
treatment of sold
products

Secondary life cycle
analysis (LCA) used to
calculate emissions of
relevant products

Trucost reviewed the range of
products manufactured. Emissions
calculated based on size and type of
munition, and number of units sold

Core Labs product
sales in revenue
and units
EcoInvent (2017)

Scope 3, Category
13 Downstream
leased assets

Applied FY 2017 actual
revenue data provided
by Core Lab into
Trucost EEI-O model

Applied the actual revenue from
leasing assets to other parties into
Trucost's EEI-O model to estimate
emissions

Core Lab FY 2017
revenue from
leasing assets

Most products are
either inert or are
destroyed in use
(such as explosive
charges) therefore
end of life impacts
are immaterial.
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APPENDIX II – THE TRUCOST EEI-O MODEL
Since its founding in 2000, Trucost developed an environmental economic input output (EEI-O) life cycle
based model for quantifying environmental impacts. The EEI-O model uses an economic modelling
technique based on extensive government census data to analyze the products used and produced by over
464 business activities or sectors. The model also describes the economic interactions between each sector.
Trucost has improved upon standard EEI-O models in several ways, resulting in what we believe is a best in
class model for analyzing environmental performance. These improvements include the following:
•

Trucost has integrated the use and emissions of over 700 environmental resources. By applying
a price to each environmental resource, based on the environmental impact of that resource,
the model is able to analyze, in financial terms, the economic and environmental performance
of each sector. This environmental performance measure incorporates the indirect, supply
chain impacts by using the information on the interactions between sectors.

•

Trucost maintains and updates its model annually to reflect market commodity flows. We
annually update our sector revenue for all sectors, producer prices and annual production
quantities for all primary sectors in our model.

•

Environmental intensities for all sectors are also reviewed annually against companies’ public
disclosures from our annual engagement programs. Trucost engages with more than 6,000
companies directly to obtain environmental performance metrics, which are then considered
against sector environmental intensity.

19
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EXHIBIT 13: TOTAL HEADCOUNT AND REVENUE PER LOCATION
Type of location

ATCs

Mid-level ATCs

Manufacturing

Region

Site location

Total Count

Revenue
$mn

United Kingdom

Aberdeen

99

16

Middle East

Abu Dhabi

85

24

Canada

Calgary

69

9

United States

Houston

369

91

Malaysia

Kuala Lumpur

42

10

Netherlands

Rotterdam

30

1

Colombia

Bogota PS

21

5

Indonesia

Jakarta PS

32

2

Australia

Perth

29

7

Belgium

Antwerp

82

12

Russia

Novorossiysk

190

10

Russia

St. Petersburg Saybolt

194

12

Netherlands

EuroPoort

79

12

Panama

Panama City

51

5

Singapore

Singapore

65

7

Sweden

Goteborg Saybolt

65

11

United States

Broussard

44

17

Netherlands

Botlek

156

19

United States

Deer Park

123

17

United States

Godley Owen

265

12

Canada

Owen Red Deer

79

12

2,169

311

TOTAL
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APPENDIX IV – NATURAL CAPITAL VALUATION
Natural capital can be defined as the world’s stocks of natural resources which make human life possible.
Organizations rely on this natural capital to produce goods and deliver services. They depend on natural
non-renewable resources (for example, fossil fuels and minerals) as well as natural renewable ecosystem
goods and services (for example, freshwater and pollination). Organizations also rely on natural capital for
its ability to absorb by-products of production, such as pollution and waste. This ability is finite and has
already shown its limits, with climate change caused by GHG emissions. The interrelationship between
impacts and dependencies is described in the figure below.
Business extraction and production activities can damage natural capital with long term economic and
social consequences, which are more often paid by those affected rather than those responsible. The cost
of natural capital is impacting organizations directly and through their supply chains. Organizations that fail
to adapt in a world of increasingly scarce but historically free resources will lose competitiveness as their
value is realized through tighter regulation.
Trucost relies on over 1,000 environmental valuations identified in peer-reviewed journals, as well as
government studies to estimate the global average valuation of the six key performance indicator (KPIs) –
GHG emissions, air pollution, water use, land and water pollution, and land use changes.
EXHIBIT 14: NATURAL CAPITAL INFOGRAPHIC
The aim is to
value the
damage
generated by
organizations
on human
welfare
through the
loss of natural
capital.

Source: Trucost, 2012
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NOTICE
Copyright © 2018 S&P Trucost Limited (“Trucost”), an affiliate of S&P Dow Jones Indices LLC. All rights reserved. Trucost and
EBoard are trademarks of Trucost. Redistribution or reproduction in whole or in part is prohibited without written permission. This
document does not constitute an offer of services in jurisdictions where Trucost and its affiliates do not have the necessary
licenses. All information provided by Trucost is impersonal and not tailored to the needs of any person, entity or group of persons.

DISCLAIMER
Copyright © 2018 S&P Trucost Limited (“Trucost”), an affiliate of S&P Dow Jones Indices LLC. All rights reserved. Trucost and
EBoard are trademarks of Trucost.
This document does not constitute an offer of services in jurisdictions where Trucost and its affiliates do not have the necessary
licenses. Trucost is not an investment advisor, and Trucost makes no representation regarding the advisability of investing in any
investment fund or other investment vehicle. A decision to invest in any investment fund or other investment vehicle should not be
made in reliance on any of the statements set forth in this document. Prospective investors are advised to make an investment in
any fund or other vehicle only after carefully considering the risks associated with investing in such funds, as detailed in an offering
memorandum or similar document that is prepared by or on behalf of the issuer of the investment fund or other investment
product or vehicle.
The materials have been prepared solely for informational purposes only based upon information generally available to the public
from sources believed to be reliable. No content contained in these materials (including credit-related analyses and data, research,
valuation, models, software or other application or output therefrom) or any part thereof (“Content”) may be modified reverseengineered, reproduced or distributed in any form or by any means, or stored in a database or retrieval system, without the prior
written permission of Trucost. The Content shall not be used for any unlawful or unauthorized purposes. Trucost and its third-party
data providers and licensors (collectively “Trucost Parties”) do not guarantee the accuracy, completeness, timeliness or availability
of the Content. Trucost Parties are not responsible for any errors or omissions, regardless of the cause, for the results obtained
from the use of the Content. THE CONTENT IS PROVIDED ON AN “AS IS” BASIS. TRUCOST PARTIES DISCLAIM ANY AND ALL EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE OR USE, FREEDOM FROM BUGS, SOFTWARE ERRORS OR DEFECTS, THAT THE CONTENT’S FUNCTIONING
WILL BE UNINTERRUPTED OR THAT THE CONTENT WILL OPERATE WITH ANY SOFTWARE OR HARDWARE CONFIGURATION. In no
event shall Trucost Parties be liable to any party for any direct, indirect, incidental, exemplary, compensatory, punitive, special or
consequential damages, costs, expenses, legal fees, or losses (including, without limitation, lost income or lost profits and
opportunity costs) in connection with any use of the Content even if advised of the possibility of such damages.
The Content does not constitute or form part of any offer, invitation to sell, offer to subscribe for or to purchase any shares or
other securities and must not be relied upon in connection with any contract relating to any such matter. ‘Trucost’ is the trading
name of S&P Trucost Limited a limited company registered in England company number 3929223 whose registered office is at 20
Canada Square, London E14 5HL, UK.ss

CONFIDENTIALITY & COPYRIGHT
The information contained in this report is confidential and is submitted by Trucost on the understanding that it will be used only
by your staff and consultants. Where consultants are [self] employed, the use of this information is restricted to use in relation to
your business. In particular, the contents of this report may not be disclosed in whole or in part to any other party without the prior
written consent of Trucost.
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