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The following sections present the results and findings of the assessment of Core Lab’s operational and value
chain GHG emissions for the 2018 financial year.
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Exhibit 2: Scope 1, 2 and 3 GHG emissions (tCO2e)

IMPACT

SCOPE

FY2017

FY2018

Direct

Scope 1

3,800

4,541

Scope 2 (location-based)

11,984

11,114

Scope 2 (market-based)

13,481

12,693

Scope 3, upstream

34,276

33,174

645

1,080

50,704

49,909

Indirect
Value
Chain

Scope 3, downstream

TOTAL (LOCATION-BASED)

In FY2018, Core Lab emitted 49,909 tCO2e of GHG emissions throughout its value chain. This represents a
decrease of 2% over 2017 emissions. During this same year revenue decreased by 2.6% and number of full time
employees (FTEs) increased by 2.1%.
Scope 1 emissions have increased due to an increase in natural gas use, while overall combined GHG emissions
for scope 1 & 2 has decreased by 0.8%. Detailed analysis on each scope will be presented in the following
sections.

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:

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

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.

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 FY2018 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 100year timeframe. GWP enables all the GHGs to be expressed in terms of CO2 equivalents, or CO2e.

GHG Operational footprint
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 FY2018 are 15,655 tCO2e, approximately
47% of which is from the six ATCs. The exhibit below shows the Scope 1 and 2 GHG emissions by source.

1

Figure from the GHG Protocol’s Corporate Value Chain (Scope 3) Accounting and Reporting Standard
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Exhibit 4: Scope 1 & 2 GHG emissions by source (tCO2e)
IMPACT

Direct

SCOPE SOURCE

Scope 1

FY2017

FY2018

Natural gas heating (stationary
energy)

1,243

1,677

Vehicle fuel use (mobile transport)

1,754

1,605

804

1,259

Electricity (location-based)

11,984

11,114

Electricity (market-based)

13,481

12,693

15,784

15,655

Refrigerants (fugitive emissions)
Indirect

Scope 2

TOTAL OPERATIONAL FOOTPRINT (LOCATION-BASED)

The majority of operational GHG emissions stem from electricity consumption (scope 2 emissions), contributing
71% to the operational GHG emissions. Scope 1 emissions contribute 29%, comprising 10% from vehicle fuel use,
8% from refrigerants (fugitive emissions) and remaining 11% from natural gas heating. Operational footprint of
the six ATCs increased by 16%, most significantly due to an increase in natural gas use, following a substantial
decline in 2017.
Total energy consumption across all sites in 2018 was 45,807 MWh, which is 2% decreased from the 2017
consumption of 46,760 MWh. Energy use across scope 1 and 2 is dominated from non-renewably sourced
electricity, associated with 60% of the total in 2018, though renewable electricity represents 5% of the total.
Exhibit 5: Energy use by fuel type
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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 associated with 28% of the total operational emissions, with only 19% of scope 1 due to
low natural gas heating use. Manufacturing sites had only 18% of scope 1 emissions, with no fugitive emissions
from refrigerant use at either site.
Exhibit 6: Scope 1 & 2 GHG emissions by division
GHG EMISSIONS (TCO2E)
IMPACT

SCOPE

SOURCE

Indirect

TOTAL

35

436

1,677

426

817

362

1,605

Refrigerants

1,237

22

00

1,259

Electricity (locationbased)

4,551

3,553

3,011

11,114

Electricity (marketbased)

5,461

3,770

3,461

12,693

7,420

4,426

3,809

15,655

Scope 1 Vehicle fuel use

Scope 2

MANUFACTURING

1,206

Natural gas heating
Direct

MID-LEVEL
ATC

ATC

TOTAL OPERATIONAL FOOTPRINT
(LOCATION BASED)
Exhibit 7: Operational GHG emissions by division

In FY2017, approximately 15% of the electricity used in the ATCs was sourced from renewables, a significant
improvement over the 1% sourced from renewables in 2016. In FY2018, this increased slightly to 16% of the ATC’s
total combined electricity from renewable sources, as per previous years associated with both Aberdeen and
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Houston partially sourcing electricity from renewable sources. Market-based scope 2 emissions have decreased
by 5.9%, and 7.3% for location-based. Across all sites, 8% of electricity is sourced from renewables.
Exhibit 8: Scope 1 & 2 GHG emissions per employee by division
SCOPE

GHG EMISSIONS PER EMPLOYEE (TCO2E/FTE)
ATCS

MID-LEVEL
ATCS

MANUFACTURING

ALL SITES

Scope 1

4.0

0.8

2.0

2.1

Scope 2
(location-based)

6.4

3.3

7.4

5.0

Scope 2
(market-based)2

7.6

3.5

8.5

5.7

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).

GHG value chain footprint
In FY2018, Core Lab’s value chain (scope 3) was responsible for approximately 34,254 metric tons of GHG
emissions (tCO2e), about 69% 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 9: Operational and value chain GHG emissions by scope

Exhibit 10 and 11 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 Lab. The majority of the value chain emissions occur

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.
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upstream from purchased goods and services, accounting for the largest share with 43% of scope 3 emissions
and 30% of total emissions.
Exhibit 10: Value chain GHG emissions for all sites
VALUE CHAIN (SCOPE 3)
CATEGORY
1) Purchased goods and
services
2) Capital goods

GHG
EMISSIONS
(TCO2E)
14,791

SHARE % RELEVANCE

43%

791

2%

3) Fuel- and energy-related
activities

8,378

24%

4) Upstream transportation
and distribution

3,617

5) Waste generated in
operations

391

11%
1%

Relevant, calculated
Relevant, calculated
Relevant, calculated
Relevant, calculated
Not relevant, calculated

GHG COST
$MILLION

$2.3
$0.1
$1.3
$0.6
$0.1

6) Business travel

2,268

7% Relevant, calculated

$0.4

7) Employee commuting

2,330

7% Relevant, calculated

$0.4

8) Upstream leased assets

608

2% Relevant, calculated

$0.1

9) Downstream transportation
and distribution

N/A

0%

Not relevant, explanation
provided

10) Processing of sold
products

N/A

0%

Not relevant, explanation
provided

11) Use of sold products

19

Trace Not relevant, calculated

12) End-of-life treatment of
sold products

15

Trace Not relevant, calculated

13) Downstream leased assets
14) Franchises
15) Investment
TOTAL

1,046

3% Relevant, calculated

N/A

0% Not relevant, explanation
provided

N/A

0% Not relevant, explanation
provided

34,254

$0.0
$0.0
$0.2

$5.4

Exhibit 11 shows scope 3 emissions by category broken out by division.
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Exhibit 11: Value chain emissions by division

SCOPE 3 CATEGORY
1) Purchased goods and
services

ATC

MID-LEVEL MANUFACTATC
URING

TOTAL

2,542

2,168

10,080

14,791

327

305

158

791

3) Fuel- and energy-related
activities

3,229

3,037

2,112

8,378

4) Upstream transportation
and distribution

2,477

886

254

3,617

67

213

111

391

1,386

872

10

2,268

322

1,787

221

2,330

78

509

21

608

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

19

19

12) End-of-life treatment of
sold products

-00

-00

15

15

13) Downstream leased
assets

937

100

9

1,046

14) Franchises

-00

-00

-00

-00

15) Investment

-00

-00

-00

-00

11,366

9,878

13,010

34,254

2) Capital goods

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

TOTAL

Zero emissions indicates that the division does not have any spend with the corresponding scope 3 category.
As seen from exhibit 10, Core Lab’s Manufacturing sites contribute the largest share to the total value chain
emissions with 38%, an increase from 34% in 2017. This is also a change from 2017 when ATC’s were responsible
for the largest proportion. Manufacturing site emissions are significantly dominated by the impacts of purchased
goods and services. It should be noted that while the ATC’s have previously had a detailed supply chain analysis
calculated based on expenditure with suppliers, the two manufacturing sites were not included within this. As
such, ATCs and mid-level ATCs have supply chain purchased goods and services calculated based on historic
intensity per unit of revenue, while the manufacturing sites are simply assumed to be associated with sectoraverage emissions. This is likely due to the greater need for input materials to produce the manufactured goods
sold.
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Recommendations and conclusions
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, 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 (22%). Core
Lab may consider tracking its electricity consumption, recording supplier specific fuel mixes and
emission factors as well as purchased more renewable 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 updated in 2019 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
trucost.com
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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 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 decisionmaking margins.
7. Quantify business risks and opportunities related to Sustainable development goals (SDGs): Trucost
recommends Core Labs to assess its exposure to issues related to SDGs across the value chain by
quantifying SDG linked risks and opportunities. Core Labs could also quantify its positive contribution
towards SDG issues across the value chain. This will support Core Labs in the development and
communications of its sustainability strategies.

trucost.com
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Appendix I: Methodology by emission category
Exhibit 12: 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 2018 actual
spend data provided by
Core Lab into Trucost
EEI-O model

Scope 3, Category 4
Upstream
transportation and
distribution

Applied FY 2018 actual
spend data provided by
Core Lab into Trucost
EEI-O model

Scope 3, Category 5
Waste generated in
operations

Applied FY 2018 actual
spend data provided by
Core Lab into Trucost
EEI-O model

Scope 3, Category 6
Business Travel

Applied FY 2018 actual
spend data provided by
Core Lab into Trucost
EEI-O model

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
1.
2.
1.
2.

1.

2.
Scope 3, Category 7
Employee commuting

Estimated based on
employee head count

3.
Scope 3, Category 8
Upstream leased
assets

trucost.com

Applied FY 2018 actual
spend data provided by
Core Lab into Trucost
EEI-O model

Consolidated Core Lab's spend on
upstream transportation and
distribution.
Applied the actual spend into
Trucost's EEI-O model to estimate
emissions
Consolidated Core Lab's spend on
waste disposal and treatment
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
Based on OECD data and number of
working days in each country,
average commuting time spent in
2016 was calculated
Used information provided by Core
Lab on number of employees by mode
of transport; where unavailable,
applied country-specific (if
unavailable, average is applied)
modal split to total commuting time
of all employees in each country
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 2018
spend data

Core Lab FY 2018
spend data

Core Lab's energy
use and cost

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

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 2018
Core Lab FY 2018
expenditure on
leasing offices and
other assets
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Scope 3, Category 11
Use of sold products

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

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

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 2018 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 2018
revenue from
leasing assets

trucost.com

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.
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.

trucost.com
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Appendix III: Primary information provided by Core Lab for emission
calculations
Exhibit 13a: Data used for calculating operational and value chain emissions: ATCs
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Exhibit 13b: Data used for calculating operational and value chain emissions: Mid-level ATCs
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Exhibit 13c: Data used for calculating operational and value chain emissions: Manufacturing
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Exhibit 14: Total headcount and revenue use per location
Type of location

ATCs

Mid-level
ATCs

Manufacturing

Region

Site location

Revenue $mn

United Kingdom

Aberdeen

95

15.5

Middle East

Abu Dhabi

76

18.1

Canada

Calgary

72

9.4

United States

Houston

387

80.2

Malaysia

Kuala Lumpur

54

9.9

Netherlands

Rotterdam

32

6.3

Colombia

Bogota PS

30

4.2

Indonesia

Jakarta PS

27

1.5

Australia

Perth

26

5.5

Belgium

Antwerp

79

12.6

Russia

Novorossiysk

142

8.2

Russia

St. Petersburg Saybolt

187

10.4

Netherlands

EuroPoort

84

9.6

Panama

Panama City

54

4.7

Singapore

Singapore

66

8.3

Sweden

Goteborg Saybolt

65

9.3

United States

Broussard

49

17.0

Netherlands

Botlek

152

21.5

United States

Deer Park

131

18.3

United States

Godley Owen

327

19.8

Canada

Owen Red Deer

79

12.1

2,214

302

TOTAL

trucost.com
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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 nonrenewable 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 15: Natural capital infographic

Source: Trucost 2012
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