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This report presents the results of in-depth, personal interviews with decision makers within oil and gas exploration & production companies
operating in 46 countries around the world.

A total of 289 interviews were conducted for the project and the interviews lasted approximately 30 minutes.
The interviews were conducted in January through March, 2018.

If you have any questions or a need for additional information regarding the contents of this summary
please contact a Kimberlite representative at the number or email address listed below.

Kimberlite International Oilfield Research
460 Wildwood Forest Drive, Suite 125s
The Woodlands, Texas 77380
281-771-3800 www.kimberliteresearch.com

David Bat Mike Stovall

Direct: 281-771-3801 Direct: 281-771-3802

Mobile: 713-304-4946 Mobile: 713-269-0356
david.bat@kimberliteresearch.com mike.stovall@kimberliteresearch.com
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CHARACTERISTICS OF THE SAMPLE

COMPANY TYPE
NOC
16%
CONSULTANTS
6%
MAJOR TOTAL RESPONDENTS:
12% 289
NORTH AMERICA - 55%
MED/ SMALL INTERNATIONAL - 45%
INDEPENDENTS
47%
LARGE INDEPENDENT
19%
PERCENT OF TOTAL SAMPLE 3
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CHARACTERISTICS OF THE SAMPLE
TITLE OF RESPONDENT

GEOLOGISTS ) 38%0

GEOPHYSICISTS ) 17%

PETROPHYSICIST ) 13%

G&G MANAGER/ TEAM LEADER | 18%
GEOSCIENTIST/ GEOTECH | 18%
PETROLEUM/ RESERVOIR ENGINEER |1 3%
CONSULTANT/ ADVISOR |__13%
EXPLORATION MANAGER |[—J3%
EXECUTIVES |_13%
ALL OTHERS 4%

0% 25% 50%

PERCENT OF TOTAL SAMPLE 4
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CHARACTERISTICS OF THE SAMPLE
GEOGRAPHIC REGIONS OF ACTIVITY - LAND

PERMIAN
MID-CONTINENT
ROCKIES

EAGLE FORD

TX/LA GULF COAST
MARCELLUS/ UTICA
CALIFORNIA

BAKKEN/ WILLISTON
ARK/LA/TEX/ BARNETT
ALASKA

MIDDLE EAST/ N. AFRICA
CANADA

LATIN AMERICA

WEST AFRICA
EUROPE

ASIA PAC

RUSSIA

PERCENT OF LAND SAMPLE
(MULTIPLE RESPONSES ALLOWED)

| 21%
10%
7%
7%
5%
4%
3%
2%
1%
13%
7%
5%
4%
3%
2%
0% 16% 26%

30%

208 RESPONDENTS
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CHARACTERISTICS OF THE SAMPLE
GEOGRAPHIC REGIONS OF ACTIVITY - MARINE

GULF OF MEXICO

ASIA PACIFIC

NORTH SEA

WEST AFRICA

LATIN AMERICA

MIDDLE EAST/ N. AFRICA

RUSSIA/ CASPIAN

PERCENT OF MARINE SAMPLE
(MULTIPLE RESPONSES ALLOWED)

30%

26%

25%

89 RESPONDENTS
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WORLDWIDE

EMERGING TECHNOLOGIES WITH GREATEST POTENTIAL
TO INCREASE PRODUCTIVITY, REDUCE RISK AND PROVIDE COST SAVING BENEFITS

MACHINE LEARNING/ ARTIFICIAL INTELLIGENCE
MODELING/ VISUALIZATION TECHNIQUES
DATA INTEGRATION CAPABILITIES
FRACTURE ID/ MAPPING/ MICROSEISMIC
IMPROVED SEISMIC INTERPRETATION
ADVANCED IMAGING

LOGGING IMPROVEMENTS

BETTER DATA ACCURACY

RESERVOIR MODELING/ CHARACTERIZATION
SEISMIC INVERSION TECHNIQUES
AUTOMATION OF ROUTINE TASKS

SEISMIC PROCESSING ADVANCEMENTS
SIMPLIFIED/ USER FRIENDLY SYSTEMS
CLOUD COMPUTING

FULL WAVEFORM INVERSION

GEOSTEERING

MORE EFFICIENT WORKFLOWS

REAL TIME DATA/ MONITORING

FIBER OPTICS

ALL OTHER

PERCENT OF TOTAL SAMPLE

114%

114%

113%

1 6%
1 6%
5%
5%
) 4%
) 4%
) 4%
) 4%
— 9 30p
—

3%

—— 33%

| 3%
| 3%
3%

— 129

111%

0%

10%

20%
7
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MAJORS ERGING TECHNOLOGIES WITH GREATEST POTENTIAL

TO INCREASE PRODUCTIVITY, REDUCE RISK AND PROVIDE COST SAVING BENEFITS

MACHINE LEARNING/ ARTIFICIAL INTELLIGENCE 21%
DATA INTEGRATION CAPABILITIES
MODELING/ VISUALIZATION TECHNIQUES
ADVANCED IMAGING

RESERVOIR MODELING/ CHARACTERIZATION
FRACTURE ID/ MAPPING/ MICROSEISMIC

LOGGING IMPROVEMENTS

FULL WAVEFORM INVERSION

ALL OTHER 21%

0% 15% 30%

PERCENT OF TOTAL SAMPLE 8
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LARGE INDEPENDENTS EMERGING TECHNOLOGIES WITH GREATEST POTENTIAL
TO INCREASE PRODUCTIVITY, REDUCE RISK AND PROVIDE COST SAVING BENEFITS

MACHINE LEARNING/ ARTIFICIAL INTELLIGENCE 24%
MODELING/ VISUALIZATION TECHNIQUES 9%
IMPROVED SEISMIC INTERPRETATION 9%
CLOUD COMPUTING 9%
FRACTURE ID/ MAPPING/ MICROSEISMIC 7%
AUTOMATION OF ROUTINE TASKS 7%
MORE EFFICIENT WORKFLOWS 7%
DATA INTEGRATION CAPABILITIES 4%
BETTER DATA ACCURACY 4%
GEOSTEERING 4%

FIBER OPTICS 4%

ALL OTHER 26%

0% 15% 30%
PERCENT OF TOTAL SAMPLE 9
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MED/ SMALL INDEPENDENTS

EMERGING TECHNOLOGIES WITH GREATEST POTENTIAL
TO INCREASE PRODUCTIVITY, REDUCE RISK AND PROVIDE COST SAVING BENEFITS

DATA INTEGRATION CAPABILITIES
MODELING/ VISUALIZATION TECHNIQUES
LOGGING IMPROVEMENTS

MACHINE LEARNING/ ARTIFICIAL INTELLIGENCE
FRACTURE ID/ MAPPING/ MICROSEISMIC
SEISMIC INVERSION TECHNIQUES
IMPROVED SEISMIC INTERPRETATION
BETTER DATA ACCURACY

SEISMIC PROCESSING ADVANCEMENTS
SIMPLIFIED/ USER FRIENDLY SYSTEMS
ADVANCED IMAGING

ALL OTHER

PERCENT OF TOTAL SAMPLE

) 18%

) 13%

] 9%
7 8%

7 8%

* 7%

* 5%

7 5%

7 ] 5%

7 ] 5%

* 4%

) 23%

0%

15%

30%
10
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NOC

EMERGING TECHNOLOGIES WITH GREATEST POTENTIAL

TO INCREASE PRODUCTIVITY, REDUCE RISK AND PROVIDE COST SAVING BENEFITS

MODELING/ VISUALIZATION TECHNIQUES
DATA INTEGRATION CAPABILITIES
IMPROVED SEISMIC INTERPRETATION
ADVANCED IMAGING

MACHINE LEARNING/ ARTIFICIAL INTELLIGENCE
RESERVOIR MODELING/ CHARACTERIZATION
LOGGING IMPROVEMENTS

SEISMIC INVERSION TECHNIQUES
AUTOMATION OF ROUTINE TASKS

SEISMIC PROCESSING ADVANCEMENTS
FULL WAVEFORM INVERSION

REAL TIME DATA/ MONITORING

BROADBAND IMPROVEMENTS

ALL OTHER

PERCENT OF TOTAL SAMPLE

5%
5%
5%
5%
5%
5%
5%

10%
10%
10%
8%
8%

20%

22%

0%

15%

30%
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ND IN G&G SOFTWARE EXPENDITURES OVER NEXT 12 MONTHS
vs PAST 12 MONTHS

Respondent sentiment is presented
in the form of a diffusion index.

The calculation is:
(% Increasing*1) +
(% No Change*0.5)

If 100% of the respondents
reported an increase, the index
would be 100.0. If 100% reported a
decrease, the index would be zero.
If 100% saw no change, the index
would be 50.0

Therefore, a number over 50.0
indicates an improvement, while
anything below 50.0 suggests a
decline.

100%

50%

0%

B INCREASING

O LEVEL/ NO CHANGE

B DECREASING

63%

64%

58%

66%

65%

66%0

60%

29%

8%

18% [18%

24%

18%

31Y%

D

3%
I

339

2%
I

29%

5%

28%

12%

WORLDWIDE

MAJORS

LG IND

MED/SMALL

IND

NOC

NAM

INTL

RESPONDENT SENTIMENT
(DIFFUSION INDEX)

60.5

50.0

53.0

64.0

65.5

62.0

58.0 5
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TREND IN USE OF LATEST G&G SOFTWARE TECHNOLOGY
NEXT 12 MONTHS vs PAST 12 MONTHS

100%
B INCREASING O LEVEL/ NO CHANGE B DECREASING
72%
67% 68% L%
64% 63%
58%
50%
33%
28% 30% 30% 28% 28%
25%
9% 9%
5% 6%

OO/0 - ‘ . ‘ . ‘ - ‘ [ ‘ I ‘ |

WORLDWIDE MAJORS LG IND MED/SMALL IND NOC NAM INTL
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EXPLORATION vs DEVELOPMENT ACTIVITIES
WHERE IS GEOSCIENCE TEAM’S TIME SPENT

39% i
worLowipe N 106

42%
MAJORS 5894

[

31% .
LARGE INDEPENDENTS 169%

o BEXPLORATION ACTIVITIES
MED/SMALL INDEPENDENTS 57% ODEVELOPMENT ACTIVITIES

_35.0 _
) 65%
NORTH AERICA *—27% 0t
INTERNATIONAL % 59%
0% 50% 100%
AVERAGE PER COMPANY 14
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ARE OF G&G EVALUATIONS TARGETING SELECTED FORMATIONS

CONVENTIONAL PLAYS

UNCONVENTIONAL SHALE/ TIGHT GAS

CARBONATES

HEAVY OIL

SUB-SALT/ PRE-SALT

PERCENT OF TOTAL SAMPLE

0%

40%

80%

O NORTH AMERICA
LAND

O INTERNATIONAL
LAND

@ OFFSHORE

15

Kimberlite, LLC



WORLDWIDE TOP CHALLENGES MANAGING G&G DATA

LARGE VOLUMES/ LIMITED STORAGE 21%
ORGANIZATION/ CONSISTENT LABELS & FORMATS
DATA INTEGRITY/ ACCURACY

DATA EDITING/ QC/ VALIDATION

ACCESSIBILITY/ RETRIEVAL

DATA INTEGRATION/ DISSIMILAR DATA SETS
SPEED/ LOADING/ PROCESSING

UPDATING TECHNOLOGY/ HARDWARE

CROSS PLATFORM COMMUNICATION

MANPOWER/ TIME REQUIREMENTS

COST

OTHER

0% 15% 30%

PERCENT OF TOTAL SAMPLE 16
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DATABASE TECHNOLOGIES USED

MED
MAJORS | LG.IND / NOC NAM INTL
SMALL IND
soL 49% 46% 51% 55% 29% 58% 42%
ORACLE 58% 46% 33% 65% 31% 53%
ALL OTHERS 8% 13% 21% 10% 18% 14%
0% 60%
PERCENT OF TOTAL SAMPLE 17

(MULTIPLE RESPONSES ALLOWED)

—
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WORLDWIDE

DESIRED IMPROVEMENTS IN DATABASE APPLICATIONS

SIMPLICITY/ USER FRIENDLY

DATA INTEGRATION

DATA ACCURACY/ RELIABILITY
DATA TRANSFER/ EXPORT/ SHARING
SOFTWARE UPDATES/ UPGRADES
STORAGE/ MANAGE LARGE DATA SETS
ACCESSIBILITY/ RETRIEVAL

SPEED

COST

TRAINING & SUPPORT

AUTOMATED PROCESSES

SYSTEM STABILITY/ CRASHES
CLOUD TECHNOLOGY

PERCENT OF TOTAL SAMPLE

] 20%

) 16%

15%

} 4%

J 14%

110%
* 10%
7 7%

7 6%

7 5%

2%

B1%

1%

0%

15%

30% 18
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DESKTOP COMPUTING vs HIGH PERFORMANCE CLUSTERS

AVERAGE SHARE OF WORK
DESKTOP
83%
MAIORs | LG.inD | MEP/ NOC | NAM | INTL
SMALL IND
DESKTOP |  71% 84% 91% 60% 94% 69%
CLUSTER | 29% 16% 9% 40% 6% 31%
HIGH
PERFORMANCE
CLUSTER
17%

AVERAGE SHARE OF WORK 19
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PERCENT OF RESPONDENTS USING THE CLOUD FOR G&G SOFTWARE APPLICATIONS

AVERAGE PERCENT OF G&G
mCURRENTLY USING CLOUD ©EXPECTED USE IN 2 YRS APPLICATIONS ACCESSED FROM cLOUD
CURRENT USE FUTURE (2 YRS)
17% ) 7% 23%
. o
21% 10% 28%
MAJORS _ 5804
1496
) 4% 36%
LARGE INDEPENDENTS _ 160%
16%
MED/SMALL INDEPENDENTS _ 1 300 7% 17%
) 38%0
24% _ 11% 24%
NOC _ 1 52% ° °
12%
2 49 18%
NORTH AMERICA h 143% (4] 0
_ 23% _ 0 0
INTERNATIONAL ] 1 49% 10% 28%
0% 40% 80%
83% OF RESPONDENTS REPORT NO CURRENT USE OF THE CLOUD
TO ACCESS G&G SOFTWARE APPLICATIONS 20
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WORLDWIDE ACCESS TO G&G APPLICATIONS IN THE CLOUD

CURRENT USE FUTURE (2 YEARS)

HYBRID HYBRID

(PUBLIC/PRIVATE (PUBLIC/PRIVATE
16% 26%

PUBLIC CLOUD
10%

PUBLIC CLOUD
PRIVATE CLOUD 7%
74%

PRIVATE CLOUD
67%

PERCENT OF SAMPLE USING/ PLANNING USE OF THE CLOUD 21
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WORLDWIDE CLOUD VENDORS CURRENTLY USED

AZURE/ MICROSOFT

GOOGLE

IBM

CITRIX

AWS/ AMAZON

OTHER

0% 30% 60%

PERCENT OF SAMPLE ACCESSING G&G APPLICATIONS FROM CLOUD

22
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WORLDWIDE

MANAGEMENT OF SOFTWARE IN THE CLOUD

OWILL MANAGE IN-HOUSE

OEXPECT VENDORS TO MANAGE THEIR SOFTWARE

WORLDWIDE 37/% 63%
MAJORS 33% 67%
LARGE IND 32% 68%
MED/SMALL IND. 36% 64%
NOC 48% 52%
NORTH AMERICA 42% 58%
INTERNATIONAL 32% 68%

0%

PERCENT OF SAMPLE ACCESSING G&G APPLICATIONS FROM CLOUD

50%

100%

23
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WORLDWIDE BIGGEST CONCERNS USING THE CLOUD

SECURITY/ PRIVACY/ BREACHES

ACCESSIBILITY/ UPTIME/ RELIABILITY

BANDWIDTH REQUIREMENTS/ CONNECTIVITY

DATA TRANSFER/ SPEED

PRESERVE DATA INTEGRITY/ MANAGE DATA

COST

NOT SUITED FOR OUR OPERATIONS

NO ISSUES OR CONCERNS

70%

0% 40%

PERCENT OF TOTAL SAMPLE

80%
24
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FAMILIARITY WITH MACHINE LEARNING SOLUTIONS

FAMILIARITY WITH IMPORTANCE OF MACHINE LEARNING
MACHINE LEARNING SOLUTIONS AS PART OF COMPANY’S FUTURE STRATEGY
VERY
HIGHLY SOMEWHAT IMPORTANT
FAMILIAR FAMILIAR 26%
14% 32% NOT

IMPORTANT
31%

NO FAMILIARITY SOMEWHAT

54% IMPORTANT
43%
PERCENT OF TOTAL SAMPLE 25
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WORLDWIDE

VALUE SEEN IN MACHINE LEARNING SOLUTIONS
TO ASSIST WITH VARIOUS G&G ACTIVITIES

PROCESSING & IMAGING

RESERVOIR CHARACTERIZATION & MODELING

WELL LOG ANALYSIS

AUTOMATED INTERPRETATION

PROPERTY MODELING

AUTOMATED DATA MANAGEMENT

OGREAT VALUE OMODERATE OSLIGHT ©NO REAL VALUE
|
42% 37% 14% | 7%
53% 33% 12% 2%
55% 3204 12% 1006
40% 39% 18% 3%
37% 42% 16%  |5%
52% 26% 14% 8%
0% 50% 100%

PERCENT OF TOTAL SAMPLE

26
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IMPORTANCE OF PLUG IN COMPATIBILITY

FOR YOUR DATA MANAGEMENT PLATFORM TO BE OPEN TO PLUG IN INTERNAL & OTHER 3RP PARTY APPLICATIONS

VERY IMPORTANT
41%

NOT IMPORTANT
17%
SOMEWHAT
IMPORTANT
42%

PERCENT OF TOTAL SAMPLE 27
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WORLDWIDE

FREQUENCY OF USE OF SELECTED APPLICATIONS

OFREQUENT OOCCASIONALLY ORARELY ONEVER/NO USE

GEOLOGIC INTERPRETATION SOFTWARE

SEISMIC INTERPRETATION SOFTWARE

PETROPHYSICAL SOFTWARE

ADVANCED GEOPHYSICAL SOFTWARE

DEPTH VELOCITY ANALYSIS & MODELING

SEISMIC DATA PROCESSING SOFTWARE

DEPTH IMAGING SOFTWARE

RESERVOIR MODELING SOFTWARE

83% | | 8% B% 6%
| 67% | 9% | 10% | 14%
7 53% | 22% | 13% | 12%
| 27% | 19% | 22% | 32%
| 20% | 26% | 19% | 35%
| 12% | 13% | 21% | 54%
7 129% | 13% | 22% 53%
| 35% | 22% ‘ | 16% | 27%
0% 50% 100%

PERCENT OF TOTAL SAMPLE
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WORLDWIDE

SUFFICIENCY OF CURRENT TECHNOLOGY
FOR SELECTED APPLICATIONS

OSUFFICIENT ONEEDS ADVANCEMENT
|
GEOLOGIC INTERPRETATION SOFTWARE 71% | 29%
SEISMIC INTERPRETATION SOFTWARE 7% 23%
PETROPHYSICAL SOFTWARE 86% | 14%
ADVANCED GEOPHYSICAL SOFTWARE 80% | 20%
DEPTH VELOCITY ANALYSIS & MODELING 81% | 19%
SEISMIC DATA PROCESSING SOFTWARE 84% | 16%
DEPTH IMAGING SOFTWARE 81% | 19%
RESERVOIR MODELING SOFTWARE 85% ‘ | 15%
0% 56% 100%
PERCENT OF TOTAL SAMPLE 29
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WORLDWIDE

G&G SOFTWARE VALUE MAP

- COMPARISON OF AVERAGE PERFORMANCE & PRICE RATINGS

Performance Factors
(Non- Price)

*  Speed of Calculations

*  Ease of Use

*  Technical Support & Training
* Data Integration Capabilities

Percent of Purchase Decision
Based on Price
50%

90%

95%

100%

105%

90% 95%

Value Disadvantage

SEISMIC INTERP

GEOLOGICINTERP

100%

105%

Premiun Offeri

110%

DEPTH IMAGING

O

PETROPHYSICS

Value Advantage

Performance

> Better

» High

Pricing

Low <«

CATEGORY AVERAGE
NET PROMOTER SCORE

Geologic Int. — 13.0%
Seismic Int. — 19.6%
Petrophysics — 27.9%
Adv. Geophysical — 36.4%
Depth Velocity — 34.7%
Seismic DP - 26.3%
Depth Imaging — 46.0%
Reservoir Model —41.7%
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WORLDWIDE

G&G SOFTWARE SUPPLIER VALUE MAP
- ALL DOMAINS COMBINED

Performance Factors
(Non- Price)

*  Speed of Calculations

*  Ease of Use

*  Technical Support & Training
* Data Integration Capabilities

Percent of Purchase Decision
Based on Price
50%

80%

90%

100%

110%

120%

80%

Value Disadvantage

90%

100%

110%

120%

Premiun Offeri

Value Advantage

Supplier Performance

» Better

» High

Perceived Pricing

Low <«
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