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North Dakota Legislative Management - Consulting Proposal

About IHS

Design & Defense, Risk & EHS & Country &Industry  Commodities,
_—Supply Chain _— Security Sustainability _— Forecasting _— Pricing & Cost

IHS Offerings
+ Specialized Information Databases +  Summits & Conferences
+ Software Information Systems & + Advisory Services & Research
Intelligence Networks + Consulting

* Publications & Reports

Advancing Decisions Across the Oil & Gas Value Chain

[HS Inc. (NYSE: IHS) is a leading source of information and insight in pivotal areas that shape today's business
landscape: chemicals, energy, economics, geopolitical risk, and sustainability. Businesses and governments around the
globe rely on the comprehensive content, expert independent analysis and flexible delivery methods of IHS to make high-
impact decisions and develop strategies with speed and confidence. IHS has been in business since 1959 and became a
publicly traded company on the New York Stock Exchange in 2005. Headquartered in Englewood, Colorado, USA, IHS
employs more than 8,500 people in more than 40 countries around the world.

© 2015 IHS 3
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IHS Industries

AEROSPACE & DEFENSE

100+ years’ experience
delivering unrivaled news,
insight and intelligence on
defense and security
equipment, markets,
industries and risk

CHEMICAL

Over 200 leading industry
authorities creating integrated
views and analysis across
more than 300 chemical
markets and 2,000 processes
for 95 industries

|

North Dakota Legislative Management - Consulting Proposal @

FINANCE

Research on 200+
countries and territories
with harmonized indicators
from IHS analysts and
economists

TECHNOLOGY

World’s largest
electronics component
database with more than
350 million parts

o

= A________________

D

AUTOMOTIVE

The world’s largest team

of automotive analysts with
hundreds of experts located
in 15 key markets around
the world covering the entire
automotive value chain

ENERGY

Extensive Oil & Gas well
information on 5.5+ million
wells worldwide dating
back as far as 1860

MARITIME

World’s largest maritime
database with an information
gathering heritage of 250+
years with comprehensive
information on all vessels 100
GT and over

© 2015 1HS
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North Dakota Legislative Management - Consulting Proposal

Who we Serve

Our clients include decision-makers at every
level, across virtually every industry.
Whether you represent a multinational
enterprise or a municipal government,

we can scale our offering to the scope

of your needs.

IHS serves:
Corporations and Sma"
governments in )
businesses o/0 o/0
16 5 0 = +
Fortune
of the of the
countries 500 Global Fortune 500 Fortune 1000

© 2015 IHS
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Who we Employ

1,200

world-class experts
and researchers

North Dakota Legislative Management - Consulting Proposal @

1,400

industry analysts

140+

global offices

800

software developers

© 2015 IHS
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North Dakota Legislative Management - Consulting Proposal

IHS Energy: Global & Local View of Energy Markets

IHS Energy Insight helps decision makers anticipate the energy future and formulate timely
plans in the face of rapid change and uncertainty. Our experts are known for
independence, fundamental research and original insight.

Integrated Research & Consulting
Global, Regional and Cross-Discipline

Upstream Midstream & Power, Gas,
Oil & Gas Downstream Coal &

Market Landscape, Analysis & Forecasting
= =
Energy Policy and Legislation
B E
Company, Asset & Opportunity Benchmarking

= g
Operational Excellence and Risk Management
B Eal
Regulatory/Legal Consulting
H =
Executive Conferences

and
and PFC Energy Research, PFC Energy
e e — McCloskey
and Energy Publishing

© 2015 IHS
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North Dakota Legislative Management - Consulting Proposal @

IHS Products and Services - Upstream

Strategy

Country fiscal, political,
regulatory, and environmental
risk analysis

Company and
deal valuations

Short and long-term country
and regional macroeconomic
analysis and forecasting

Energy supply, demand
and pricing outlooks

E&P industry activity on
contracts, bid rounds,
farm-outs, farm-Ins,
seismic and drilling

Midstream and downstream
research and analysis

Innovative online platform
providing access to IHS
information and insight

New Ventures and Exploration

IHS

PEPS Fiscal analysis,

Country Political Risk analysis,
Regulatory snalysis

IHS Jane's
Detence and International
Risk Assessment

IHS Herold

Company Insights; M&A
Insights; Significant Energy
Assels on the Market;
Private Oil Companies

IHS CERA
Cost Forums

IHS Global Insight
Pricing & Purchasing;
Country, regional and global
economic data and forecasts

IHS CERA

Global Energy; Global LNG; Global Oil;
Upstream Oi, China Energy, European
Gas, European Power; Russian & Casplan
Energy; Latin America Energy

Daily Alert

GEPS

Intemational Oil Letter
Petrodata

Purvin & Gertz

IHS Connect Oil and Gas

Global opportunity Global Window

aconomic and geological . AssetBank

evaluation and benchmarking  EREZES
~ Technical Studies

Global Well, Field, Seismic,

Contract & Basin Data

Well Log Data

Seismic Data

Browse, query and map g EDIN Desktop®

oil and gas information . EDIN

int"l Spatial Layers
Enerdeq Browser

Integrate industry and
proprietary data

Energy Web Services'
Petra® 8 Kingdom®

Well & Field Data
Subsurface Data
Kingdom
QUESTOR

Petra

Exploration and appraisal
well planning

Field development planning

Improve well or systems
performance

Design and model w

Maximise reserves
recovery and optimise
production

Reservoir analysis

Design, build and maintain
plans and equipment that are
efficient, safe and compliant

Manage costs, determine
valuations and improve
investor confidence

Optimise maintenance,
repair and operating
inventory

Reduce operating and
capital co

Asset Management

QUESTOR

Kingdom
Petra®
PERFORM*
SubPUMP*

Global Field Data:

* Production

* Reserves

* Formation Tops

Well Log Data

Seismic Data

EDIN Desktop

EDIN

Kingdom

Petra®

IHS Standards Expert

ESDU Process

Engineering Solutions

ESDU SmartPM

Construction Information Service
Regulations Management solutions
QUESTOR

ASSETBank

Intermat

OPEST

IHS CERA

* Capital Cost Forum

* Operating Cost Forum
IHS Global Insight

* Pricing & Purchasing

© 2015 IHS


rtallman
Rectangle


North Dakota Legislative Management - Consulting Proposal @

Calgary-based team experienced in optimizing reservoirs
across the globe

Our technical upstream sub-surface centre-of-
excellence (COE) is located in Calgary.
Eminent Worldwide Project Experience:

Upstream Sub-surface Consulting This team has delivered reservoir
management solutions for client assets
located across the world.

As such, we have experience in a wide variety
of asset types — exploration plays,
conventional onshore and offshore fields,
unconventional tight oil and gas plays, and
heavy oil (primary and thermal recovery)
assets.

Calgary:
Upstream Sub-
surface COE

Our colleagues are distinguished on multiple
fronts — authors of hundreds of published
technical papers (SPE), contributors to
industry forums and called upon to provide
expert testimony.

© 2015 IHS 9
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North Dakota Legislative Management - Consulting Proposal
Economic Impact Analysis measures more than just a
company’s or industry’s direct contributions
'W
é

Direct impact —

Indirect impact
(supply chain)

Induced impact
(consumer effects)

© 2015 IHS 10
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North Dakota Legislative Management - Consulting Proposal @

IHS regulatory insight consulting provides
insights with respect to petroleum legislation,
fiscal terms and contractual models in over 150
jurisdictions worldwide.

IHS Regulatory
Insight

- Whether the issues are industrywide or client
specific, our ongoing objective is to support
clients in managing regulatory risks.

What we bring

Oil and Gas Economics and
Fiscal Terms Expertise

Energy Policy and Regulation
Expertise

Global Reach and Integrated
Energy Focus

Expertise across the full value
chain

Expertise across the globe

Blend of quantitative fundamental
analysis and expert judgment

Access to proprietary IHS
databases and software

© 2015 IHS

A team of legal and policy
consultants that integrates
research, consulting and industry
expertise

Experience in formulating energy
policy & developing legislation
and contractual terms

Extensive legal databases
covering energy legislation of
over 150 countries across the
globe

Proprietary petroleum economics
and fiscal terms solutions

Over 400 E&P fiscal models
worldwide

Global E&P databases and G&G
expertise

11
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North Dakota Legislative Management - Consulting Proposal @

IHS Regulatory Expertise

-

& A
P &

xS

° W)

- - Regulatory Insight Expertise

© 2015 IHS 12
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North Dakota Legislative Management - Consulting Proposal

Contents

About IHS

Proposed Scope of Work and Approach

Professional Fee and Timing of Deliverables

IHS Team Bios

Our Expertise & Qualifications

© 2015 IHS 13


rtallman
Rectangle


North Dakota Legislative Management - Consulting Proposal @

Proposed Scope of Work

Scientific Information on Enhanced Oil and Gas Recovery Economics

Oil Recovery and Future Economic Impact

a. Use of CO2 in enhanced oil recovery Take into account:

b. Feasibility in implementing enhanced oll a) Oil formations within the state

recovery b) Application of existing tax incentives to
current and foreseeable conditions
c) Recommendations for elimination, or
addition of tax incentives and impact it
may have on interests of:
I The state
ii.  Political subdivisions
iii.  The environment, and
iv. The fossil fuel energy, including
the lignite industry

c. Potential timelines in implementing
enhanced oil recovery

© 2015 IHS 14
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North Dakota Legislative Management - Consulting Proposal ({L‘ﬂ

Task 1.a — Use of CO2 in Enhanced Oil Recovery

Three Stage Approach

CO2 EOR technique
background and
fundamentals

Provide extensive scientific technical information on CO2 EOR recovery
method
» Objective: help the legislature obtain a scoping level estimate of the
potential incremental oil recovery from fields within basins that fall in the
scope of this study

Reservoir and Operational
Characteristics of CO2 EOR
Process

Screening to select and rank suitable reservoirs for successful
implementation of CO2 EOR

Questions to be addressed by screening criteria to be developed by IHS:
» Does the reservoir have enough residual oil saturation?
» |s the reservoir deep enough to allow the project to operate at the desired pressure
(above minimum miscibility pressure for miscible process)?
+ Is the reservoir homogenous enough to provide sufficient connectivity?
+  Does oil property suit the desirable gravity and viscosity range?
Main operational concerns and associated best practices that each operator

should consider before implementing this recovery method

State of Commercial CO2
EOR Process in North
America; Opportunities
and Challenges

Performance review of the global reservoirs that currently apply CO2-EOR as
a recovery method (consider both performance opportunities and challenges)
Review, compile, and report the technical challenges that could cause

obstacle to the implementation of CO2-EOR method
Favorable geology

Interaction between CO2 and reservoir fluids

Integrity of wellbores, surface facilities and relevant equipment
Operating environment

Reservoir surveillance

Application to unconventional reservoir
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North Dakota Legislative Management - Consulting Proposal @

Task 1.b — Feasibility of Implementing Enhanced Oil Recovery
Four Stage Approach

EOR p Dﬁ% such as Cﬁ@pﬁmﬁw CO2-EOR, WAG and @{‘w@rﬂmm
considered o
{r&@@@ﬂm@m of the most important technical uncertainties s oo
| Y - Reservoir Uncertainty: degree of heterogeneity, geometry, extension @mﬂ
. EOR Screening presence of top gas and aquifer, reservoir temperature anc and pressure
| > Rock-Fluid Uncertainty: range of gas-oil relative perm W@WMH@%
compositional effect, rock-fluid interaction via chemical reaction
+  Fluid-Fluid Uncertainty: Minimum Miscibility Pressure (MMP) o
- Range of uncertainty associated with each ;‘,@@ﬁaﬁm@@\m be defined u umCJ@?ﬁ{ma@,;: 5
categories of “High”, “Medium”, and “Low"

s Evaluate each process which will allow s to rank the EOR alternatives in Omﬁﬁr
EOIT(_EvaIuatlon & most favorable technique with CO2-EOR method :
anking

I \oaitical = _ xa@ar@dmﬂﬁb@f‘@ﬁmd using analytical and num”m@a}@i“w";‘;
. Analytica most aﬁ@@m  uncertainties that cat mfwﬁm@m@@@/d@n@@@@@@gwﬁ_ \Mﬂ}

. Simulation | be defined

_ IHS will iﬁ}@@@@ﬂnﬂ} mm@ﬂal‘r@ ﬂ*ﬁmﬁ h to model s.m//aﬁm“ﬁﬁ j ‘ ion |
! : . |  behaviorand the ability of the injectant to mobilize and recover ﬂ'@r@”@tﬁi
‘Numerical Simulation o = amcite=lsTu .nmﬁmmfd@w «:f@m differ

‘to Forecast EOR | considerations such as the effect of water invasion, gravity ~ G

Methods / | interaction etc.
e N T A The results Cﬁi’lwnm@aﬂ@ﬁwwiﬂ} be combined mﬁ‘w @@T@”TL@F&

dﬁ)@ best p process s based @m ecover L[é'ﬁ]}]’is

© 2015 IHS
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North Dakota Legislative Management - Consulting Proposal

Task 1.c — Potential Timeliness Associated with EOR
Implementation

Subsurface Evaluation Pilot Design

EOR Screening *  Well Conversion/Drilling & Completion
Rock and Fluid Characterization « Basic Design
Geology and Reservoir Assessment * Detailed Design and Procurement

Production Forecast/Economic Evaluation < Construction

Subsurface Evaluation

Basic Design

Pllot Design

© 2015 IHS
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North Dakota Legislative Management - Consulting Proposal

Task 2: Oil and Gas Recovery Economics and Future
Economic Impact

(ins)

N

Oil Formations in North

Dakota

Study each of the key relevant reservoirs for EOR in ND. Characterize them in

terms of:
»  reservoir quality
+  production,
+  known reserves
+ hydrocarbon types
» and statistical estimate of yet-to-find (YTF) (if sufficient data is available)

Application of Existing
Tax Incentives to Current
& Future Conditions

» Review of existing ND fiscal system

» Compare the ND fiscal system with other producing states, federal lands and

the Canadian provinces of Alberta and Saskatchewan

* Apply the current fiscal system to current and expected future conditions
» A prediction of future activity can be made that takes into account the tax and

commercial competitiveness of the plays in North Dakota given IHS’s price forecast

of supply and demand or any other forecast (e.g. EIA)

Recommendations on

Elimination, Modification
or Addition of Incentives

* Develop an economic model
» Capital and operating costs
»  Production profile
»  Fiscal system (including federal, state, county level taxation, including royalty
owners)
» [ntroduce alternative scenarios and run sensitivity analysis

» Generate economic impact analysis for:
+ State level
»  Political subdivisions
+  Environment
»  Fossil fuel production
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IHS North Dakota Information

North Dakota Legislative Management - Consulting Proposal

Current and historical well and production data by field and operator

North Dakota Field Level Liquids Production - Vertical and Directional Wells

North Dakota Conventional Wells by Field and Operator
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Economic Analysis

Workflow

Reserves/
Resource
Analysis

Collection of

Capex and
Opex

Fiscal

systems /
Taxregimes

Production
Profiles

Macro
economic
Assunptions

Proposed
new tax
regimes
allowing

Economic
Impact
analysis

North Dakota Legislative Management - Consulting Proposal @

INPUT DECISION SCALAR &TH
KEY TO MODEL SERES IHNPUT
UNCERTAINTY

OUTPUTS Profit before tax

NPV of cash flows

© 2015 IHS
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North Dakota Legislative Management - Consulting Proposal @l

Economic Impact Analysis Model

ASSESS

ENHANCE AND FOCUS
Using IHS and client data

IDENTIFY

MODEL

The industry-level and regional impact
on jobs and revenue sources

© 2015 IHS 21
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North Dakota Legislative Management - Consulting Proposal @

Professional Fee
and Timing of
Deliverables

m Task to be performed Professional Fee Schedule

Technical analysis $150,000 8 weeks from effective date

Tax and economic analysis : $245,000 10 weeks from effective date

Throughout 2016

Ongoing Support

© 2015 IHS
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North Dakota Legislative Management - Consulting Proposal @

Main Project Team

Managing Director Tax and Regulatory
Diector ~ Geologyand Geophysics
pal Reservoir Engineer | Reservoir Engineering

ks . | Senley Reseiel Spedelst  ;@wmw@@@m@
/M@Mﬂmd Director - ~ Economics and Modelling
-mwmm&mmme %Mmmmwmwm_'iz;‘vmmmmmmmﬁ =

© 2015 IHS 25
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Irena Agalliu

Background

Irena is a Managing Director in IHS CERA Consulting
Practice.  She brings 18 years of contract negotiation,
commercial and regulatory risk assessment, company
activity analysis, bid evaluation, petroleum economics
and policy and regulatory consulting experience.

Prior to joining IHS, Irena was Legal Advisor for the
National Petroleum Agency of Albania.

Irena holds an LL.M. with distinction in Petroleum Law
and Economics from Centre for Energy, Petroleum and
Mineral Law and Policy (CEPMLP), University of Dundee,
Scotland, and a JD from University of Houston Law
Center. She is licensed to practice law in the state of
Texas.

Irena is a member of the State Bar of Texas and
Association of International Petroleum Negotiators
(AIPN). She was elected to the Board of AIPN in 2008
and served as Vice President of External Affairs for the
2009-2011 terms and VP of Planning for the 2011-2012
term. She co-chairs the AIPN Oil and Gas Asset
Valuation workshop.

Industry Experience

Regulatory + LNG

Oil & Gas + Climate Change
Upstream « Energy Policy
Midstream

Selected Experience

Development of Legislation & Energy Policy — Led and managed the development of
the CBM contractual framework for a South American nation, which involved identifying
environmental, commercial as well as other above ground challenges associated with
CBM development as well as the drafting of guidelines and model contract to promote
investment in CBM.

Led and managed the development of onshore related legislation for an African nation
which involved identification of worldwide best practices and drafting of petroleum
regulations related to land access, transportation of oil and gas by road, rail and sea as
well as development of a gas market. Was also involved in drafting and development of
energy related legislation in Albania, in particular in designing the government’s policy for
the deregulation and privatization of the national oil company.

Provided independent expert review of proposed legislation governing petroleum
upstream, midstream and downstream activities, revenue management in the oil and gas
sector as well as local content participation in several African nations.

Unconventional Gas Regulatory Environment — Led and managed the analysis of
unconventional gas regulatory environment of 10 jurisdictions worldwide focusing on
historical evolution of legislation governing coalbed methane, tight gas and shale gas in
the respective jurisdictions identifying critical issues, key enablers and show stoppers,
environmental concerns, management of overlapping mineral interests as well as
regulatory trends and proposed legislation.

Managed the above ground challenges and regulatory aspects of CERA’s multiclient
study “Breaking with Convention: Prospects for Unconventional Gas in Europe”. The
analysis focused on the role of unconventional gas in the EU Energy Policy, land access
and permitting challenges in Europe, water management and suitability of existing legal
framework for unconventional gas development.

© 2015 IHS
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Irena Agalliu (continued)

Background

Irena is a Managing Director in IHS CERA Consulting
Practice.  She brings 18 years of contract negotiation,
commercial and regulatory risk assessment, company
activity analysis, bid evaluation, petroleum economics
and policy and regulatory consulting experience.

Prior to joining IHS, Irena was Legal Advisor for the
National Petroleum Agency of Albania.

Irena holds an LL.M. with distinction in Petroleum Law
and Economics from Centre for Energy, Petroleum and
Mineral Law and Policy (CEPMLP), University of Dundee,
Scotland, and a JD from University of Houston Law
Center. She is licensed to practice law in the state of
Texas.

Irena is a member of the State Bar of Texas and
Association of International Petroleum Negotiators
(AIPN). She was elected to the Board of AIPN in 2008
and served as Vice President of External Affairs for the
2009-2011 terms and VP of Planning for the 2011-2012
term. She co-chairs the AIPN Oil and Gas Asset
Valuation workshop.

Industry Experience

Regulatory + LNG

Oil & Gas « Climate Change
Upstream « Energy Policy
Midstream

Selected Experience

Bid Evaluation & Contract Negotiation — was involved in bid evaluation and
negotiation of enhanced oil recovery licenses in Albania on behalf of the National
Petroleum Agency. Was also involved as advisor to the Board of Directors of the
national oil company of Albania for the negotiation of joint venture agreements for
enhanced oil recovery. Developed a negotiator's handbook for development
contracts for an Asian NOC as well as a workshop on Development of Government
Policy and Negotiation of Petroleum Agreements for an African nation. Recently
advised the government of a Caribbean nation on bid evaluation for their offshore
licensing round.

Comparative Analysis of Fiscal Terms — has led the IHS research and consulting
engagements related to comparison of fiscal terms by writing articles and presenting
in industry forums on resent trends in fiscal terms, advising governments on
optimization of their fiscal regime and supporting IHS CERA’s expert testimonials
before legislatures or in support of international arbitration of investment disputes.

Is currently managing a study for the US Department of the Interior comparing the
US Federal oil and gas fiscal systems with other international and north jurisdictions
competing for investments in upstream oil and gas sector.

Country Entry and Company Activity — has prepared new country entry reports
and company activity analysis for various national oil companies and international oil
companies assessing the commercial and regulatory risks, providing competitive
peer reviews and advising on investment strategies.

Institutional Organization & Process Design — led the legal analysis and
developed the regulatory process roadmaps in connection with institutional re-
organization and process design for a national oil company.

© 2015 IHS
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Dan Bendig

Background

Dan is a Director-Consulting at IHS in Houston. He
brings over 28 years experience in oil and gas
industry. His expertise is in international
exploration from new venture to development
projects. Project management experience includes
multi culture virtual teams with up to 15 contributing
team members. He has worked both 2-D and 3-D
seismic data onshore and offshore as well as being
proficient at workstation interpretations.

Prior to joining CERA, Dan has been VP of
Exploration, Chief Geophysicist and senior
geophysicist. His early career was with a major oil
company with assignments in London (twice),
Aberdeen, Jakarta and Houston. Areas covered
include the North Sea, North Africa, Indonesia,
West Africa, northern South America and central
USA.

Dan holds a BS in Physics, a MA in Geology and a
MSc in Stratigraphy. DPA # 5649

Industry Experience

Exploration - Worldwide ~ * SMT workstations

«  Computer or paper
interpretation

Development- North Sea

Asset valuation —
Worldwide )
» Asset valuations

Project Management

Selected Experience

Rank Wildcat Exploration

Developed rank wildcat exploration along the northern margin of the Gulf of Mexico.
This play is an analogue of the pre salt Brazilian oil play found along the South Atlantic
margin. Lacustrine carbonates are interpreted to form during the opening of the GOM
sourced by coeval organic rich carbonates. Seals are provided by the overlying
Louann salt beds.

Regional Exploration

Completed block screening study for the current Brazilian 11t round. Completed block
evaluation and risking for the current Ecuadorian Suroriente round. Compared clients
Africa and South American exploration performance to their set of peers highlighting
the success factor that the peers were using. Project leader for a team charged with
evaluating the petroleum potential of Algeria. Project involved multiple trips to data
rooms in Algeria including trips to the Sahara. Later data evaluation and analysis
identified the sweet spots in the eastern section of the county.

Appraisal and Development

Led multiple teams of geologists, geophysicists and reservoir engineers assigned with
moving exploration discoveries to producing fields in the North Sea. Project scope
usually involved the planning and execution of 3-D seismic surveys, appraisal drilling
to establish commerciality and the final drafting of a development plan.

Project Management

Planned, budgeted and executed multi year programs involving up to 15 geotechnical
staff. Annual budgets per project were is the six figure range with total operating costs
exceeding $1MM. Capital costs for seismic were $2-5MM with well costs up to
$25MM.

© 2015 IHS

28


rtallman
Rectangle


Aube Plop-Montero

Background

+ Aube is a Director in the IHS Energy Insight Upstream

Consulting Practice.

» Aube specializes in both international and North
American upstream economics and strategic planning.
Aube brings 12 years of experience in the oil and gas

industry.

* Prior to joining IHS Aube spent 5 vyears with
Schlumberger as a Business Analyst in the UK and in

the US.

+ Aube holds a Master degree in Finance

Engineering .

 Aube speaks fluent English, French and Spanish.

Industry Experience

» Upstream Oil & Gas

+ Petroleum economics modeling

+ Advanced GIS analysis

+ Basins and Plays Statistical Analysis
» Reserves and Production Analysis

+ Cost analysis and market forecasting
+ Conventional Gas in the U.S.

« Unconventional oil and gas plays

» Petroleum Geology

from the
University Rene Descartes (Paris V). Aube also
completed a certificate in Petroleum Projects Evaluation
and Management at Texas A&M Harold Vance School of

Selected Experience

International Resource Assessment (Basins and Plays) (2008- 2009- 2010- 2012-2013)

Ran and/or participated in strategic analyses for large projects focusing on resources located in Latin
America, West Africa and Australia. Leveraged the IHS international databases to help rank and rate
basins and plays. Conducted the related Yet-To-Find analyses. Led or participated to the score cards
designs for the same projects.

Emerging Plays Upstream Strategic study : Latin America & Africa (2012)
Enabled client understanding emerging plays and successful participants strategy in Africa and Latin
America by conducting play level statistical analysis and assessing entry strategies of top operators.

Due Diligences, North American Unconventional Resources: (2010-2011-2012)

For several clients considering acquiring assets in unconventional plays (Eagle Ford, Barnett, Utica,
Marcellus, Wolfcamp), managed and/or participated in valuation projects estimating future
production, costs, above the ground risks, acreage development risk and economics.

North America Unconventional Oil and Gas Play Ranking:(2011-2012-2013)

Participated in 4 different large projects focusing on unconventional resources in the US. Roles
varied from contributor to project manager. Leveraged IHS US database to provide a detailed
geological and commercial framework analysis of the selected plays. Managed and delivered maps
illustrating most of Unconventional North America plays activity, development type, productivity.
Designed and maintained plays and operators scorecards.

Major Project Development Support: (2010-2011)

Delivered, for a government entity, a portfolio of deterministic economic models covering 32 different
fiscal systems in 19 different countries. Models were developed in MS excel 2007 and allowed
comparison of fiscal terms on key metrics such as NPV, IRR, Government Take, PI, economic limit
and payout. Models also provided sensitivity analysis and break-even price calculations. Constructed
and delivered a 3 days training course at the client site.

Worldwide Offshore High Pressure Drilling: (2012)

Built detailed wall size maps providing deep water high pressure drilling potential in DW GOM, North
East South America, South East Brazil, West Coast of Africa (Gulf of Guinea to Congo Basin), East
Coast of Africa, Fastern Mediterranean Sea_ Frontier Narth Sea  South Fast Asia and South

» Local Content
© 2015 IHS
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Mohsen Bonakdarpour

Background

Mohsen is a Managing Director in the Technology
Markets practice of IHS Global Insight and is
responsible for directing advisory projects and
product development for the telecommunication
services and equipment industry. He brings more
than 25 years of experience in telecommunication,
industry, and macroeconomic analysis. He has
worked with a wide range of clients, helping them to
size their markets, predict product demand, and
better target their marketing efforts. Mohsen has
been responsible for development of a global
communication component of IHS Global Insight ICT
capability.

Prior to joining IHS Global Insight, he worked in the
Telecommunication Group at PNR & Associates and
at the Center for Social Policy and Community
Development.

Bonakdarpour holds a Bachelor of Science in
economics and computer science and a Master of
Arts in economics from Temple University.

Industry Experience

Telecommunication « U.S. industries

Selected Experience

.

Global market intelligence: Worked with global networking companies to determine
the potential size of their market by technology, vertical, segment, and geography. Key
analyses included segmentation of their detailed technologies by market dimensions.
The study was used to identify new areas of market opportunity and growth.

Global information and communication technology: Participated in the development
of IHS Global Insight ICT capabilities. Market sizing of information technology and
telecommunication products and services by detailed dimensions on a global basis.

U.S. telecommunication segmentation: Led the development and delivery of a
detailed market segmentation model of telecommunication products and services to
better forecast fixed-line product and services demand by region and vertical. He also
directed a project for a wireless service provider to segment the .U.S wireless business
market into voice versus data usage by region, vertical, and occupation.

Economic impact analysis: Led a series of studies and developed methodologies to
undertake economic impact analysis of events, economics, and trade policies. A
simultaneous systems—macroeconomic and industry—were utilized to arrive at the
comprehensive set of impacts.

Business market insight: Managed the development and maintenance of IHS Global
Insight's Business Market Insight (BMI), designed to support strategic planning, market
segmentation, and economic development analysis. BMI tracks business activity by
detailed market segment and geography and provides forecasts by state, metropolitan
area, and counties of the Unites States.

Macroeconomics

Netwark technology .
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Ray Mireault — Senior Reservoir Development

Specialist

Background:

* Leads multi-disciplinary technical teams responsible for
integrated assessment and development of new and
existing oil and gas fields. Scope of work encompasses
geology, geophysics, reservoir engineering, well drilling
and completions, design and construction of production
facilities, economic evaluations, development planning
and regulatory applications. Provides quality control and
mentors technical staff and regularly called upon as an
expert witness for regulatory hearings and legal actions.

» Technical expertise encompasses reservoir engineering,
waterflood optimization, well performance assessment,
well completions, H,S/CO, disposal and sequestration,
and Monte Carlo resource/reserve assessments.

* Technical advisor to IHS’ Reservoir Engineering software
development team for wellbore modeling, reservoir
surveillance and Monte Carlo risk assessment of
exploration/development prospects.

* Member of the Association of Professional Engineers and
Geoscientists of Alberta (APEGA) and the Society of
Petroleum Engineers (SPE).

* Holds a B.Sc. Agricultural Engineering, University of
Manitoba at Winnipeg, Manitoba.

Work Experience:

IHS Fekete, 1997 to Present
» Senior Specialist, Reservoir Development

* Manager, Production Optimization

Independent Petroleum Engineering Consultant, 1995 to
1997

Gulf Canada Resources Limited, 1978 to 1995

* Senior Engineer, Deep Plains Reserve Additions
* Specialist Exploitation Engineer, Western Canada
* Exploitation Engineer, Western Canada

* Reservoir Engineer, Western Canada

» Field Production Engineer, East Central Alberta

» Facility Project Engineer, Western Canada

Selected Publications:

* R. Mireault SPE, P. Eng. R. Stocker Ph.D., P. Eng., D.
Dunn SPE, P. Eng., M. Pooladi-Darvish SPE, Ph.D., P. Eng.
Wellbore Dynamics of Carbon-Sequestration Injection Well
Operation. SPE Paper 135485 presented at the SPE
International Conference on CO, Capture, Storage, and
Utilization held in New Orleans, Louisiana, USA, 10-12
November 2010.

© 2015 IHS
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Ray Mireault — Senior Reservoir Development

Specialist cont’d.

Selected Publications Cont’d:

R. Mireault SPE, P. Eng. R. Stocker Ph.D., P.
Eng., D. Dunn SPE, P. Eng., M. Pooladi-
Darvish SPE, Ph.D., P. Eng. Wellbore
Dynamics of Acid Gas Injection Well
Operation. CSUG/SPE Paper 135455
presented at the Canadian Unconventional
Resources & International Petroleum
Conference held in Calgary, Alberta, Canada,
19-21 October 2010.

Dean, L., Mireault, R.A., “Understanding
Reservoir Geometry Helps Optimize Your
Waterflood”, Canadian Society of Petroleum
Geology Newsletter, November 2006.

Mathison, J.E., Mireault, R.A., Wilhelm, J.K.,
Alwast, N.K. and Williams, S.K. 2005.
Reservoir Characterization of the Wabiskaw
B in the Kirby Area, Alberta, Canada.
SPE/PS-CIM/CHOA SPE-97926-PP,
International Thermal Operations and Heavy
Oil Symposium, Calgary, Alberta, Canada.

Mireault, R.A. Pages 106-110 Chapter 6,
Probability Analysis for Estimates of
Hydrocarbons In Place In: Determination of
Oil and Gas Reserves. CIM Petroleum
Society Monograph No. 1 1994.

Selected Project Experience:

Horizon Oil Ltd.; Production and injection well modeling for gas
cycling/condensate recovery project Papua New Guinea.

Confidential Client; Assessment of Marcellus Shale Gas
Development Potential in Eastern U.S.

Oilexco Inc.; Integrated Reservoir Simulation Studies, Drilling and
Production plans for the Shelley and Brenda Oilfields, North Sea,
U.K.

REPSOL YPF; Integrated geology-reservoir field development
studies for oilfields near Comodoro Rivadavia, Patagonia, Argentina.

Husky Energy; Evaluation of Horizontal Drilling Performance in the
Viking Formation, Redwater, Alberta.

Enerplus Resources Fund; Slave Point Oil Development
Geology/Reservoir Study, Golden Field, Alberta.

Enerplus Resources Fund; Pouce Coupe South Boundary Lake B
Pool Waterflood Optimization, Alberta.

Enerplus Resources Fund; Progress Field Boundary Lake B&C
Pools Waterflood Optimization. Alberta.

EnCana Corp.; Maxhamish Chinkeh Formation Reservoir Study and
Future Oil Development Potential.

EnCana Corp.; Waterflood Optimization Studies for Chauvin Field;
Sparky D, I, K, L & M Pools and Lloyd D Pool.

© 2015 IHS
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Dr. Mohammad Tavallali — Principal Reservoir Engineer,

Reservoir Solutions

Background:

» Assists in the reservoir modelling and simulation group,
specializing in analytical and numerical modelling of
hydrocarbon recovery and reservoir characterization.

* Involved in optimization of hydraulic fracturing for shale
gas and CBM reservoirs, gas storage evaluations,
wellbore modelling and flow characterization in pipes,
fittings and wellhead facilities.

* Holds B.Sc. and M.Sc. degrees from Iran, and a Ph.D. in
Petroleum Engineering from the University of Alberta.

*  Member of Society of Petroleum Engineers (SPE).

Work rience:

IHS Fekete, 2011 to Present
+ Reservoir Engineer, Reservoir Solutions

ATECH Application Technology, 2008 to 2011
* Reservoir Engineer

University of Calgary, 2006 to 2012

* Ph.D. Research

National Iranian Oil & Engineering Company (NIOEC), Tehran,
Iran

* Process Engineer

Selected Publications:

*+  MORAD, K., Tavallali, M., “The benefits of reworking declining
CBM wells”, CSUG/SPE Conference, 15-17 November 2011,
Calgary, Alberta, Canada.

* Tavallali, M., Maini, B., Harding, T., “Evaluation of New Well
Configurations for SAGD in Athabasca McMurray Formation”,
SPE EUROPEC/EAGE Annual Conference and Exhibition, 23-26
May 2011, Vienna, Austria.

* Tavallali, M., Maini, B., Harding, T., “Numerical Optimization of
Clearwater Formation's Response to SAGD under New Well
Configurations”, SPE Western North American Region Meeting, 7-
11 May 2011, Anchorage, Alaska, USA.

s Tavallali, M., Maini, B., Harding, T., B. Busahmin “Assessment of
SAGD Well Configuration Optimization in Lloydminster Heavy Oil
Reserve”, SPE EUROPEC/EAGE Annual Conference and
Exhibition, 20-22 March 2012, Vienna, Austria.

© 2015 IHS
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Dr. Mohammad Tavallali — Principal Reservoir Engineer,

Reservoir Solutions cont’d

Selected Project Experience:

°

Reservoir/Wellbore/PVT modeling to estimate the
Cumulative Volume of Released Oil from the MC252
Macondo Well in Gulf of Mexico (United States
Department of Justice).

Experimental and numerical modeling of SAGD under new
well configurations for three selected reservoirs of
Athabasca, Cold Lake, and Lloydminster

Deterministic analysis and numerical modeling of multi-
fractured horizontal wells (more than 30 wells) in the Black
Oil/Volatile Oil/Gas Condensate window of the Duvernay
play. Studied the impact of Hydraulic Fracture Azimuth and
well density on RF of the tight oil pool.

Conducted reservoir simulation modeling to history match
and optimize water flooding and infill drilling. Performed
sensitivity studies to evaluate and select the best
production scenario.

Developed a stochastic methodology for history matching
and sensitivity study of CSS project; CMG-STARS and
Monte Carlo Simulation.

Gas storage evaluation and optimization; Compositional
modeling (CMG-GEM) and pseudo-miscibility option in
Black-oil modeling (CMG-IMEX).

Conducted history match and field development plan for
conventional and unconventional reservoirs; CMG-
IMEX/GEM.

Selected Project Experience:

Optimization of SAGD assessment for low viscous heavy oil of REX
and GP Formations at Lloydminster area.

Calibration and optimization of vertical and horizontal fracture
extension in tight oil formations.

Transient and Steady State multi phase flow modeling; OLGA
HD/Well Module, MAXIMUS, and F.A.S.T VirtuWell ™ PIPESIM.

Optimization of hydraulic fracturing and well density for
Unconventional reservoirs; CMG: IMEX/GEM

Phase behavior modeling; CMG-WINPROP, PVT+, Calsep-PVTSim.

Evaluation of hydraulic fracturing for declining CBM reservoirs; CMG-
GEM, F.A.S.TCBM ™

Conducted single well-test and interference test analysis; F.A.S.T
WellTest ™, PanSystem.

Conducted analytical and numerical Rate Transient Analysis.

Decline Analysis of oil and gas wells for future field development.

© 2015 IHS
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Shawn Gallagher

Background

Shawn Gallagher is a Senior Consultant in the IHS
regulatory group. She brings 14 years experience in the oil
and gas industry.

Previously, Shawn was product manager for the IHS
Herold Global Projects database, which tracked financial
and operating details of significant upstream oil and gas
development projects. While in this role, she researched,
wrote, and reviewed content for the database.
Additionally, she helped design and implement expansion,
enhancements, and marketing program for the database.

Prior to joining IHS, Shawn worked in government and
media relations for the National Petrochemical & Refining
Association (NPRA). While at NPRA, Shawn handled
media requests, oversaw the website development and
content, and tracked federal energy and environmental
legislation and regulations relevant to the refining and
petrochemical industries.

Shawn is a member of the State Bar of Texas. She has a
B.A. from American University in Washington, DC, an
M.B.A. from Thunderbird School of Global Management,
and a JD from South Texas College of Law.

Industry Experience

Qil and Gas

Energy Policy * Environmental Policy

Compliance Regulatory Issues

Selected Experience

US Unconventional Transactions: Researched and compiled background, data,
and metrics on transactions in U.S and Canadian unconventional oil and gas plays
for clients interested in developing facilities or evaluating which regions of the U.S.
to invest or acquire property.

Review of Proposed Legislation & Energy Policy: Reviewed a proposed
legislative package for an IOC which involved benchmarking the proposed laws
against worldwide best practices. The scope included a full review of the proposed
laws, analysis of the impact on current and future 10C investments, and a
comparison to comparable countries.

GE Regulatory Compliance Profile: Researched key legislation, regulation, and
authorities for targeted regulatory risk topics. Key deliverable was a spreadsheet
detailing around 200 legislative and regulatory documents that would impact GE’
targeted categories.  The regulatory profile included an of the UK energy sector,
accreditation and certification processes, and regulatory overviews of 19 topics,
ranging from renewable energy, health and safety, to environmental compliance.

International Upstream Development Projects: Instrumental in the development
of IHS Herold’s Global Projects database, which sourced project information from
publicly available data (financial filings, investor materials, etc.) and IHS sources.
Familiar with IHS Herold databases, including the M&A Transactions and financial
and operations databases.

International Regulatory Issues Impacting Unconventional Gas Projects:
researched key legislation, rules, and regulations on land use, water use and
availability, transportation, and environmental reporting requirements in China and
southeastern Europe. The findings were a included in the IHS CERA Multiclient
Studies on Unconventional Gas Frontier.

© 2015 IHS
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Stephen Adams

Background

Stephen is a Sr. Consultant in the IHS Consulting .
Practice. He brings 6 years of upstream petroleum
economics and software design experience.

Prior to joining IHS, Stephen was an Economist for
ECD/CID within IHS developing software and .
database content oil and gas business
development scoping and portfolio modeling tools.
He also was engaged in all financial decision product
marketing, client relations, training and support within
North and South America. Before that, Stephen
worked with ConocoPhillips leases and contracts.

for

Stephen holds a B.A. in Economics from the
University of Texas at Austin and is fluent in Spanish

Industry Experience

Fiscal Regimes + Decision Analysis
Accounting + Probabilistic Modeling
Finance « Cost Estimation

Portfolio Economics

Selected Experience

Play Analysis- Reviewed and developed Roy/Tax calculation models for onshore U.S.
and Canada shale, developed price differentials by play and developed the economic
methods for the project. Additionally, provided research, financial interpretation and
spreadsheet support.

Due Diligence of a Large Portfolio Bid- Reviewed a client data room to develop
threshold economics for prospective Middle East and CIS oil and gas discoveries within
the portfolio by forecasting cost, production and delivery under varied reserve
assumptions and modeling the fiscal systems of those discoveries in order to produce a
series of project outcomes. Also, provided spreadsheet support.

Portfolio Transaction Analysis-developed cost information for model wells in North
American shale plays and assisted in the valuation of the transaction options by
developing price differentials, advising on implementation of taxes into spreadsheet
model. Ran Chrystal Ball simulations of the deal transactions. Prepared slides for client
presentations. Reviewed Seller’s data room to investigate peculiarities of the seller's
valuation.

© 2015 IHS
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North Dakota Legislative Management - Consulting Proposal @
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Reservoir
Engineering &
Simulation

Crid Top (m) 2008-02-01

North Dakota Legislative Management - Consulting Proposal

IHS provides an integrated team of reservoir engineers, geologists, geophysicists,
petrophysicists, production engineers, simulation engineers, and computer
specialists. Our results combine static and dynamic modeling into a comprehensive
reservoir model that yields additional reserves and successful driling locations.
Simulation projects begin with a detailed review of data quality and a scoping
analysis of data uncertainty. Simulation proceeds only after the analysis determines
that the model is representative of the reservorr, that it will generate dependable
results, and that it is economically justified.

In addition to its specific suite of services, IHS is often engaged to investigate unique
resernvoir situations for which no precedent exists and the solution path is unclear.
Software: IHS Harmony™, Eclipse (Black Oil and Thermal), CMG (IMEX, GEM,
STARS and CMOST).

Our project list includes:
+  Waterflood design and optimization
*  Themmal oil recovery
*  Tertiary EOR schemes
*  Infill driling and pool depletion strategies
»  Shale gas/oil development and optimal well spacing
*  Coalbed methane
*  Gasstorage
»  Carbon sequestration
*  Gas hydrates

© 2015 IHS
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North Dakota Legislative Management - Consulting Proposal @

Reservoir Modeling Study of CO2 EOR Potential for an Ohio
Naturally Fractured Tight Sandstone Reservoir

Field
00, 1008
§ ] ] i ] I 1 |
! I ) i
Rk e N e - o et s 0ess
-~
S 4004 f it Nk B By Gl
% Fl I I 1 1 L5 0005 2
§3oo. " A S | S SN P S 3
b oy I ! 1 | 1 1 *
¢ Dest
2 200 A SRS TN KSR NS WP ER R iy
= ] | ] 1 ! 1 1 £
° ook SV RIS IS RS e S ] 2
; I
A 4 © 2 L0.0esD
1670 1975 1080 1985 1990 1995 2000 2005 2010

Time (Date)

Ol Rate SC - Field Prod History FHF
Od Rate SC « Monthly - MMl-base irf
ww e mwen Ol Rate 5C - Monthly - HM-Comp i

A Cumulative O SC - Field Prod History FiHF
o v wen o Ciprridl ative O SC - M0 base i
— o CUMULItve OF SC - HM-Comp2.irf

Exst Carnon CO2 EOR Pt Sy

|« Fractoe (m) 20100102 K 2

ARSI CNeRIEE  CMMINE LRGN LRMIR LS LI e

T

Water
njecior

T M WA Ui ARGt L
Sl T N L L TR
B L I LT e

T

SRR LT LRmae S0 MhAE LAEs  Lee L 3
i | VTTYETN NPTTTTTe | ! i sbsgssd i I}

Figure 33: Map of the study acea, showing piiot area-) and designaled waler ingectors. The colours represent
permeabiity {in mi), with the hot colours identifying the high permeability in the hydraulic iractures

Initial situation

An operator developed a tight naturally fractured reservoir under
primary production, achieving a recovery factor of 7% after 40 years of
operations. IHS was asked to evaluate the viability of an immiscible
CO2 EOR scheme.

The client requested a detailed technical study and a sub-surface
design for a CO2 pilot injection project.

What IHS Consulting did \/

IHS undertook an extensive static and dynamic data review including
geology, past performance, fracture spacing, relative permeability, and
PVT.

A dynamic field model was generated and used to history match production
to date. The model was then used to design the pilot project by optimizing
well placement and spacing.

Sensitivity studies were done to assess the impact of uncertainty in PVT
and reservoir characteristics on simulation results.

Fluid and reservoir characterization work necessary to reduce uncertainty
and calibrate the model was recommended.

Impact ”V—

The study showed that an additional 20% of oil can be mobilized with CO2
injection, 60% of which can be captured by production wells within the pilot
area.

A range of production scenarios was generated taking into account
uncertainty in input data.

A pilot project was designed. Optimal well placement and spacing as well
as optimal injection rates were specified.

Recommendation were made to convert a number of producers into water
injectors to create a shielding effect on the edges of the pilot area.

© 2015 IHS
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Survey of Miscible CO2 Projects in North America
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Initial situation

A Japanese operator was pursuing a participation interest in an
operating CO2 EOR project in North America.

What IHS Consulting did \/

IHS conducted a survey and screening of all active projects (136 in
USA and 10 in Canada). Investment opportunities and barriers to
investment were identified.

Typical project economics and fiscal terms were reviewed across
various jurisdictions.

Recent CO2 EOR property transactions were reviewed for valuation
comparison purposes.

The projects were assessed based on economic success, ease of CO2
sourcing, expected maturity and reservoir characteristics.

Impact L

Following the initial screening, each candidate project was reviewed on
an individual basis.
The projects were ranked as marginal, potential, reasonable and good

candidates.
Finally, a few top picks were selected and recommended to the client.

© 2015 IHS
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North Dakota Legislative Management - Consulting Proposal iHS

CO2/H2S Injection Well Pressure Modelling
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Initial situation
CO2 injection well operating pressures and temperatures are very
different than industry experience with water injection wells or
hydrocarbon gas storage wells. A methodology was required to
accurately predict well and reservoir pressure behaviour through time

1. Gas at Compressor Discharge Pressure and
Temp.

2. Liquid or 2-phase at Wellhead Pressure and
Temp

3. Liquid at bottom of wellbore

4. Gas at Reservoir Conditions

What IHS Consulting did \/

 I|dentified the phase behavior of the injectate as it travels from the
compressor to the wellhead and down the wellbore into the reservoir.

* Modeled the pressure and temperature profile through the reservoir for
a given injection rate to estimate injection pressure and temperature at
the bottom of the wellbore.

* Modeled the phase behaviour, flow patterns, friction pressure losses,
temperature changes and hydrostatic head to determine the wellhead
operating pressure using equation of state and finite element methods.

« Estimated operating conditions at the compressor discharge for
compressor equipment design purposes.

Impact ~——"

+ Several projects have demonstrated that the methodology generates
reliable wellhead operating pressure estimates through time.

+  Wellhead pressure is constant over a wide range of injection rates and as
depleted reservoirs re-pressure, which is unlike water or hydrocarbon
injection systems.

+ Forecasts of lower wellhead operating pressures than would otherwise
have been estimated have proven accurate and led to less installed
compression with capital and operating cost savings. Installing too much
compression has been a chronic issue for the industry.

+ Overdesign of the compressor for too high a discharge pressure can create
a catastrophic safety hazard if a backpressure control valve is used to
compensate for the pressure mismatch.

© 2015 IHS
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WAG and Gas Injection — Heavy Oil
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Initial situation
A client was interested in investigating feasibility of various EOR
process for improving the recovery of its heavy oil reservoir in Japan.
Because of availability of local gas, immiscible gas injection and WAG
were of special interest.

What IHS Consulting did \/

* An EOR screening method and numerical simulation were used to
estimate the impacts of WAG and gas injection

« A single-well numerical model was built to estimate production under
different injection scenarios. Of special interest were the unfavourable
mobility ratio and how gravity forces could affect sweep efficiency

Impact ~——

» First-pass EOR screening suggested that none of the EOR processes
are suitable. However, based on the large degree of under-saturation
along with the viscosity measurements suggesting significant mobility
improvement associated with immiscible gas injection at the virgin
reservoir pressure, a WAG-based EOR was recommended.

« An analogue operation was identified and used to draw learnings.

 Injection and production profiles for a number of cases were simulated
and provided to the client for economic evaluations

© 2015 IHS
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Screen EOR Potential of a Heavy Oil Reservoir
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Initial situation
A client with experience In cold production trom the shallow Wabiskaw
formation in Alberta, was interested to explore whether enhanced oil
recovery (EOR) processes could be considered to improve production and
expected ultimate recovery from its properties.

What IHS Consulting did \/

Addressing the client's question only required a first-pass screening-level
assessment rather than an in-depth technical evaluation

IHS applied two different approaches: 1) use of EOR screening criteria, and, 2)
study of analogues.

Impact — ==

+ The EOR screening criteria suggested that none of the steam-based
techniques were suitable for this reservoir as a result of the combination of
small pay thickness and high viscosity. Thus we determined that further
study of polymer flooding and in-situ combustion was warranted

* The evaluation of analogues suggested that though polymer flooding had
proven successful for reservoirs with oil viscosities greater than those
indicated by the screening criteria, this was not the case for viscosities as
high as the property of interest.

» Although an in-situ combustion pilot project in a formation with similar
properties was identified, there was insufficient data to permit further
analysis.

* Given the client’s relatively low risk tolerance and the complexities of in-situ
combustion, we recommended they continue with the cold production
depletion strategy, at least until more data for the combustion pilot was
available to further assess the viability of this method.

© 2015 IHS
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IHS Energy Regulatory Framework Engagements

Experience developing energy legislation, fiscal terms, and contractual frameworks

= Commissioned by Governments, or by National Oil Companies
= Benchmark against, and introduce international best practices
= Seek stakeholder engagement and feedback

= Gap analysis of existing legal framework

= Benchmarking of fiscal terms, development of economic models and scenario analysis to determine
alternative fiscal systems and fiscal incentives

= Market analysis to determine competitiveness in the global market
= Drafting of energy policy, legislation, contractual framework and model agreements
= Support in explaining the need for, and benefits of the proposed legislation

= Cover a wide range of topics such as:
Upstream operations regulation
Oil and gas taxation

Health and safety

Environment

Land access

Resource conservation

Local content

Natural gas market regulation
LNG taxation, etc.
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Energy Policy and Legislation Drafting
Selected Highlights

Government Action Reflecting Commodity Prices

US: Comparative Analysis of Federal Fiscal Systems ¥ 1 rscatmcentes
g Increase of Government T ake
+ Bureau of Ocean Energy Management (BOEM) and Bureau of Land a0
Management (BLM) commissioned this IHS CERA study to compare the oil and s120
gas fiscal systems that apply on federally owned offshore and onshore lands with e
« . . ¥ Mexico
oil and gas fiscal systems adopted by other countries that compete with the g e e Wi L wown
United States for investments in the oil and gas upstream industry. 5 i gl L e
+ This report compares the oil and gas federal fiscal systems against a selected c R g e i
peer group of jurisdictions that compete for investment in the upstream oil and gas s ™ L il D T e
sty e sl VAN
+ Developed a composite index that compares fiscal systems on govemment take o P Aoy J PO S e W'Q'JZI?Z’*“M; e
as well as measures of profitability, revenue risk, and fiscal stability in relation to the e i, M Gl D05 R0eb Ky s i
- o " e - Oman # ¥ Poland W oman M cyprus W Egypt  Australia Onshore
re'atlve pI"OSpeCtNI'ty and pOhCy ObJeChveS s:an-m Jar:-02 JSII;-°3 Jar;-04 Jav;-05 Jan-06 Jan-07 Jan08 Jan-09 Jan-10 Jan-11
oS QUGS CERA
Figure 16
Alaska: LNG Development Alternative: Fiscal Regime Alaska LNG landed CIF cost with enhanced fiscal terms
Comparaﬁve essment versus Asia real LNG term and spot price outilook
1 ‘ss 22
* In order to gain insights into the viability and competitiveness of a liquefied natural 5 T Madscsanme s
gas (LNG) development in Alaska, IHS was engaged by ExxonMobil to consider " g SumreaCER i el
the value of such a project and proffer necessary fiscal enhancements and/or s curmercen N\ B
structural changes to promote the development and export of LNG to Asia. .. :: F S5 wscmer e e
s & - MMBu) -, o = LNG
* |HS provided an overview of global and regional LNG markets 10 b . e
s "'f'wuu‘:." ‘ aalified
« Developed upstream production outlook to satisfy the LNG terminal capacity el ¢ ..l S
»  Developed economic model for LNG integrated projects | e PRI P SR o
»  Examined altemative production tax and royatty scenarios P
3 . . R by T D G g e Asl_nn Md-—mm‘:‘; e Aomimn C
+ Compares Alaska’s govemment take and investor IRR with competingLNG == Asian Market—Vortex ——— Asian Contract—Vertex
projects around the globe Source s CERA
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North Dakota Legislative Management - Consulting Proposal

Energy Policy and Legislation Drafting
Selected Highlights

Colombia: Shale Gas and Tight Oil Contractual Framework e ol Breakeven Oil Prices under
« IHS conducted an analysis of the economic scenarios that would serve as the e
basis for the formulation of the fiscal terms for tight oil and shale gas model contract

Price W Breakeven Price @ 10% w WPT
23 iy s218 Breakeven Price @ 10% WPT

Breakeven Price @ 15% w WPT

royalty, taxes, the threshold price for windfall profits tax. The analysis took into
consideration project size, type and location; types of fluid; oil and gas price
projections; operating costs; market conditions etc.

» Recommended altemative fiscal systems focusing on measures needed to attract
investment under the projected oil and gas prices.

* Reviewed and evaluated comments submitted by various stakeholders regarding
fiscal terms and provisions of the model contract.

* Made recommendations regarding legal and contractual provisions necessary to
enable the development of shale gas and tight oil in Colombia.

Breakeven
Price
(USS/bbl)
g . . 240 ~
 |HS conducted sensitivity analysis of key variables of the fiscal system such as 220 a0 T Meakavaapiice 158 o WA T
$200
180
160
140
120
100
80
60
40
20
so

with CBM development with particular focus on US, Canada and
Australia.
» Development of guidelines governing exploration and production I m

Break Even Prices - Cummulative Impact of prov e
Colombia: Development of CBM Contractual Framework P st R el
The project consist of three phases: e e — N =
- ldentification of the specific challenges associated with CBM §':El - & g
exploration and production. We drew from international experience - @f»?g-;m

of CBM in Colombia. The guidelines covered various aspects with
regard to overlapping mineral rights, fracing, water management,
and other environmental aspects including surface footprint.

» Design of a contractual model for designation of areas for
exploration and production of CBM as well as mechanisms for

resolving possible conflicts between coal and CBM producers. I

fh
it
Il
!
i
i
i
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Energy Policy and Legislation Drafting

Selected Highlights

Russia: Optimization of Oil and Gas Sector Taxation

. IHS CERA was invited to advise the ministry on fiscal reform, and to advance a fact-
based policy dialogue for the oil industry in Russia through a series of working group
meetings involving representatives of leading Russian oil companies.

. Provided the Energy Ministry with a report on frends and problems in the Russian oil
industry, including factors affecting capacity and production.

. Leveraging the global oil upstream expertise of IHS, provided the Energy Ministry with
a comparative analysis of oil taxation in global perspective.

. Participated in a series of workshops involving representatives of the Energy Ministry,
other consulting organizations, and oil companies.

Canada: Assessing the Impact of Proposed GHG Policies on
existing and future investments

The Canadian govemment was considering the infroduction of minimum GHG
intensity reduction obligations for upstream oil and gas developments based on 2012
GHG emission intensity baseline data.

Organizations failing to achieve the minimum reduction obligation through physical
reductions or offsets would be assessed a carbon tax ($ton CO2 charge) for all GHG
emissions over the target amount

The Canadian Association of Petroleum Producers engaged IHS to assess the
impact of the potential federal GHG policy scenarios on the competitiveness of new

Canadian oil and gas upstream projects

Figure TK
Howwr Different Countries Tax a Barrel of Oil:
{Price $9D0bbi)

Z

Canada Marvway L

NN

U5 GO Russia

B Capex O 0Opex B Other Gowt Tahe Olmoome Tax @ Met Cash Fow

Range of Canadian Shale Gas Project IRRs under
various GHG Policy Scenarios

BC - Montney Wet Gas | 7 s

BC-Montney Dry Gas |
BC-Montney LeanGas | 0f

BC- Hom River ‘
AB- Montney Wet Gas
AB- Montney Dry Gas “

AB- Montney Lean Gas |

AB- Duvernay

0% 10% 20% 30% 40% 50% 60% 70%
Source: IHS CERA. Internal Rate of Return
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Assisted PEMEX with Regulatory and Commercial Aspects ®

of the Energy Reform

Dependence on Qil Revenues Shapes Policy
Decisions

0il Revenue Share of GDP of Major Exporting Countries

Oil Revenue  Oil Revenue Role of NOC
' E:,::;:K:: as % of GDP 25 % of Regulator Commercial

'3 8 regular basis :
_§ @ '+ Experience periods
ﬁ 8 of high and low
o =T investments due to
o decisions to

withdraw acreage

when commodity

prices are low

0Oil Revenue Share of GDP of Major OECD Countries

wE Country Oil Revenue as % of GDP
g & + Hold regular licensing Canada 5’.’

S E Australiz 4%

= a rounds on annual or United Kingd 2%

'g % by-annual basis United States 1%

& = Source: U.S. Bureau of E Analysis (BEA), |

i1} g Monetary Fund

|
H
|
|
{
|
|
{
|
|
I
|
|
|
|

Mexico Upstream Hydrocarbon Sector- SWOT Analysis iw

Strengths Weaknesses
* Mexico is an INCusSTISIZING Siae Ths! NSS SOLGNT 0 * Dacilining resemes and progasion
Siverssty R econamy and incegrade: inoa the global econonty ~ Goyemment ouamaliance o Ol Favenses Som PEIMEX
* Long hisiorr a8 an ol snd gas producar WER SipARIcET T selonne faities 0 reck "
TEROE Dase: revance o0 PEMEX

* OrpanTag UME RS SINEN PO 14 MAMDOS Tom Pamex
since 2008, resutiing i thanciel iosses of over 2 ililion

= Pemex hss imbes opions %0 rase fnancing
= ONH s unserscatiag snd wnciertunced 53 Dertoam I3 tansiions
= PEMEX has very limted exxoerience in cesowensr a3ty

Internal

Opportunities Threats
= Consideradie Urnaoped PesSOUTE DOTEYIST * Cominued vemeliance Of DUETIMET. 1RSNTing on PEMEX
« Desowassr PeveIES Toud Namper NOTs a0l 00 mavain anosssmien
feveis of 53 mmoid Sor o a0 578 Dot for pes Sroupn
= Shaie plays. 2034 s~ repiace resarves
= Dpporsunities 50 aTract foreign Iwessmant Lnder naw * Going Sowand Wi Sealn Especs Of the retonm betone:
conzaciusl models PEMEX Tansionmarion 10 8 Irosuciion Somasny S schieved
COuKS Banious)y leopanizs:
= Easing the ConsTaints on PEIMEX'S syatepic and M. e
ooarational B0y * PEMEX'S S0/ %0 deliver 53 tapscs and hente revenue 10
e g2

* Pemec's 3ol 20 amer o sTaegic llisnces
« Faltiors 20 INTOcuce awacive fistal teems
« Covinued undertunding of TNH and oner reguiendrs.
* Rusnt variooks rnemysionsl aw
L__S:akenoioer PO

Mgscn Srwgy Rlom | DS ine | Page 3 | Jway 2344

External

Initial situation

* As Mexican Congress was moving towards approval of the
sweeping energy reforms that ended the monopoly of the state oil
company, the client sought IHS assistance to understand best
practices related to opening up of the sector and assist them in their
strategy moving forward.

What IHS Consulting did = ——~—~—w —

* |IHS drew best practices from other national oil companies that had
undergone reforms over the past two decades with respect to:
strategic partnerships; success factors; contractual mechanisms for
various types of assets; NOC autonomy; role of regulator, round zero
process etc.

* SWOT analysis of Mexico’s upstream hydrocarbon sector and
challenges associated with the reform

* Provided a round zero roadmap to assist the client in the process to
justify retention of exploration and production acreage

* Provided independent analysis of proposed E&P legislation

Impact By

» IHS’s assistance enabled client to
* influence certain aspects of the energy reform,,
* prepare for the round zero application process

» Develop a plan for strategic alliance in the framework of
round zero as well as open acreage

* Influence changes in proposed Petroleum Revenue Bill and
Hydrocarbon Law

© 2015 IHS
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North Dakota Legislative Management - Consulting Proposal iHS

Energy Policy and Legislation Drafting

Selected Highlights

Mexico: Assistance in Development of Health and Safety
Legislation for Upstream Activities

IHS is drawing from best practices applicable in Alberta, Brazil Norway, UK and
US to develop comprehensive regulations related to health and safety and
environment.

Conducted gap analysis of existing legislation
Is developing the HSE framework to apply to onshore and offshore activities

Drafting environmental regulations related to poliution from oil and gas and
environmental impact assessment

Is drafting regulations related to shale gas and tight oil activities.

Angola: Development of Legislation and Regulations for LNG
Exports

IHS was engaged to assist in reviewing existing terms and developing legislation to
encourage investment in LNG integrated projects as well as development of a
domestic market for gas.

* IHS conducted a market analysis of LNG supply demand around
the globe, breakeven price analysis of Angola’s integrated LNG
projects, benchmarking of fiscal terms and modeling of
alternative fiscal terms

» IHS conducted a gap analysis of existing regulatory framework
governing natural gas E&P development and taxation

+ IHS developed draft legislation for taxation of integrated and
non-integrated LNG projects as well as amendment of existing
regulations to grant IOC’s title over natural gas discoveries and
associated gas.

© 2015 IHS

I FRILLATIRY SPRCRT | NOUBRRS 207

Regulatory Framework Philosophy
Understanding operating emaronmant is criical in budding the regudasory framework

ASound undarstanding of B
VNG EAIIMET 3N Noe

sezing
agmapridie ragulddn stragy

Angolan non-associated gas projects are not competitive in the
Atlantic basin

The special levy for LNG exports results in 885 ncrease of the breakewen price required for non-associated
gas LNG projects. The levy is designed on the assumption of zero feed cost of associated gas.

Braskeven Prios v. LNO Prios Ouliook in Paoifio Breskeven Prios v. LNG Prios Outiook in Atantio Basin
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North Dakota Legislative Management - Consulting Proposal @

Energy Policy and Legislation Drafting

Selected Highlights

Mexico: Assisted client with commercial and regulatory aspects
of the Energy Reform

IHS drew best practices from other national oil companies that had undergone
reforms over the past two decades with respect to: strategic partnerships; success
factors; contractual mechanisms for various types of assets; NOC autonomy; role of
regulator, round zero process efc.

SWOT analysis of Mexico's upstream hydrocarbon sector and challenges
associated with the reform

Provided a round zero roadmap to assist the client in the process to justify retention
of exploration and production acreage

Analyzed and provided independent expert review of proposed legislation

Yemen: Development Legal and Contractual Environment for Oil
and Gas Investment

Reuvision of the legal and contractual environment. This involved assessment of the
experiences and opinions of the MOM and the holders of PSAs in relation to the
model PSA, and benchmarking against the legal framework of other countries;

Revision of organisational arangements of the Ministry of Oil and Minerals. This
involved assessment of the operational relationships between the MOM and
stakeholders (e.g. govemmental organisations, contractors etc.) in order to identify
where improvements might be made in terms of procedural clarity, transparency,
efficiency and govemance practices;

Revision of Yemen'’s licensing round strategy. This involved assessment of existing
processes for the organization of exploration licensing rounds in order to provide
recommendations to put in place a clear and transparent framework and secure the
long-term monetisation of national resources, including gas reserves.

Dependence on Oil Revenues Shapes Policy
Decisions

0il Rewvenue Share of GDP of Major Exporting Countries

' ‘Do notolfer Oil Revenve  Oil Revenue Raie of NOC
= am=sgeona as % of GDP 25 % of Regulstor Commercial
wiar basis -
e ! , EQE ; _ Angois % 5% X X
E e of bigh and low S o
G o g Venezusiz % e X ¥
{ inwestments due to 25%, 5% X
= ORE D l.bya % X
withl Russiz % 0% - X
= EN BOEIE Warakhetan e 0% = X
s w [ — 1% "y X
pmoes Sourze: 145 PEFS
0il Revenue Share of GDP of Major OECD Countries
w = [ Oil Revenue as % of GDP
S F ol rgular iensing e -
= rounds on anmeal or Ui 2_:
®= e . Urit=z Stat=s =
&> Source: U.S. Bursau of E: ic Amalysis (BEA),
[11] 3 Mometary Fund
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North Dakota Legislative Management - Consulting Proposal

Energy Policy and Legislation Drafting

Selected Highlights

Barbados: Development of offshore petroleum legislation

IHS was engaged by the Ministry of Finance, Economic Affairs and Energy of Barbados to
undertake the development of a new offshore legislative regime for Barbados

Developed a proposed framework for the new legislative regime, which due to the
experience of the Ministry in offshore matters and the lack of resources available to the
Ministry, was based on a royalty / tax model;

Based on best industry practice reviews undertaken utilizing the PEPS product and the
govemment objectives determined at early meetings, drafted three documents to govem the
offshore oil and gas industry, the Offshore Pefroleum Act, the Offshore Petroleum (Taxation)
Actand the Offshore Pefroleum Regulations.

Kuwait: Development of Regulations for Conservation of
Petroleum Resources
IHS was contracted by Kuwait 's Ministry of Energy to assist in the upgrading and

modemization of the national regulatory system as it relates to upstream and downstream
(refining and petrochemicals) pefroleum activities. IHS camied the following tasks:

Re-drafted Kuwaits 1989 Petroleum Conservation Regulations, which cover all aspects of
petroleum development and operations, both upstream and downstream.

Drafted Health and Safety guidelines for the oil and gas sector and define facilty based
inspection checklists

Benchmarked Kuwaits contractual amangements against intemational best practice using
IHS proprietary information.

Developed recommendations for the re-organization of the Ministry of Energy's Technical
Affairs Department

Developed an effective hierarchy-based supervision and auditing system , to assist the
Ministry of Energy to manage and regulate petroleum activities in Kuwait

Policy Changes as Industry Matures

Priodity on Acteleated Introdiction of I0C 1o matue, y Low §
defict andior FDI proeotion theough
prosucing ision of
energy for capiial etc. OfSsel prosect.
nduslry.
Batanced ¥ NOCAOT Ofsn in-couniry for basic Mecum {<30%; local
budget. Fairy procucton policy. rwmmm m«mmu u-n-:mm m_&m
Longertemn apshications. i Tocused JOINT VENTURE
Issues. actiy. Pricing prefarence
consaered ‘poiicies 1o sirangthen ool
Positve baance | incustry Sirong 10C presence. Right ieped kncal Predominanily in-coundry ke >75%; local content
of paymests. plaauing. Fiscal | of extracton without capaniity. Capable of bmnatws’ Pl ary
‘Wekmanaged o often Focus
SCONONY.. optimise i focus. aspects of supplier
Access 1 perfomnance. apricatons.
atemxve infiatves. No price
energy prafarence.
resources. Incusiry becoming
Globaity Mature indusiry of | L O 3 local Frequently in-country for g focal content nwes. Fresf
compattve ‘ghabal harvesing Free market. Cpasity Frequertly MOST PequUItenents. market presides
SCONONY, significarce. Mulipe 10Cs. Some enc of | esporiing globally. Strong retationstp with suppiers to | incustry giobally
accessing e new ertrants. focus: forge new technologes and | compentive, NG no.
intemaronal Second anc tird protecion. indusial
energy sources. mernger and cquisiions. Cevelopment on
access 1o capital markets to|
Sustain growth.
of exponts and
Health and Safety Issues Petroleum Conservation Regulations:
Ministry of Energy Technical Affairs
Health and Safety Guides
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Energy Policy and Legislation Drafting

Selected Highlights

Angola Development of E&P Regulations
IHS Energy researched and reported on laws, policies and procedures that were:

* IHS Energy, in collaboration with client, identified and reported on where gaps
existed within the host country’s legal framework, and developed regulatory
pemitting roadmaps.

+ |HS Energy assisted the host govemment with drafting proposed legislation and
regulations goveming access to land, health and safety and transportation by road
and pipeline.

» IHS Energy provided assistance, to arange and facilitate any requirement for
public or industry consultations and the reporting of comments to the Ministry or
any other govemment agency or interested industry parties.

Israel: Assisting Ministry of Energy and Water Resources with
Regulatory and Commercial Developments
Support has been both strategic and operational, including the following:
» Review of insurance documentation and comparison with best practice;
* identifying an organisation that has the capabilities\capacity to act as a proxy for the
MEWR in terms of HSE inspections/audits;
*  Drafting Operator Guidelines;
» Reviewing wholesale gas prices and review of the domestic market;
 Providing guidance & advice on the calculation of well-head royalties;
» Review of best practice in drafting operating agreements;;
«  Definition of criteria for selecting operators;
* Review of performance guarantee requirements;
» Establishing a national data repository;
» Reserves assessment studies for specific fields;
+ Facilitating a basin review study
* Petroleum law Review & establishing a road map for regulatory change;
«__Reviewing opportunities\options for an intemational licensing round.

IHS Economics for Deep Water Gas Projects: Difference
between Oil and Gas Projects to achieve NPV10 of ~$2 billion

- P on
,C:;wq, %0 - —Mcr G LNG Progest
$10.00

35 000 /“\M\\
smu%ﬂ”; Bk WY
($10.000) ll

$315.000) L
1320000)

LY

Gas
*Gas production is constrained by LNG
peak ion for

longer duration
« Consistent returns for longer time periods

Oil

i peak jon ~ low initial
CAPEX forlarge facility capacity
*Quick project turnaround and high returns
and value within a short time-period

ATCE - Aot Tas Cash Fiow
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The Tear Sheet — Economic Contribution on One Page

Through continued commitments from

Jobs

Company X supports a diverse

Company X, | haye been able to grow my
business tenfold. This year alone, ] will
bring on p(ohnhly another 100 -mpby‘-s,

Stakeholder Quote, Company Z

Economic Impact of Company

] X in the United States
Local Commitment

R supply chain — much more than
e I —— just its direct operations
e s e s Jo : 8

Highlights a local partner to
demonstrate local commitment
and build goodwill

Growth

The regional economy is bigger
due to Company X's local
operations

l.ﬁﬁﬁﬂﬂlﬁﬁﬁﬁﬁﬁl

Average wage 1009-2013 Conunmontnqm‘ﬂomﬁuc

Company X's spending helps support ln-' Wa g eS
roughly 0.6% of gross domestic product and 5 gn’g
backs jobs over a diverse set of industries. ! " tg=;
Flus, the average wage for professions Tt t‘ll- .
Key M essages stizulated by Company X's preseace imws? Ui Higher average wages = more
batween 2008 to 2018 was $66,600; that's Jat01 ?59’5"_°‘r w o o
s sy | 21% higher than the national ayerage. :"““"“ Sty = purchasing power
ummary o 0 € loca Higher wages measn pecple have more i

community has benefitted from

Company X's regional presence

Branding

Releasing the tear sheet in the

public domain increases IHS
brand awareness

© 2015 IHS

diserstionary income to spend with local
businesses, triggering eyen mors
economic growth for the US economy.

Company X's spending with companies in
the US sets in motion & cascade of
sconamic sotivity: as their suppliers spend
further with local compaenies, those

smployees, inturn, spend their incoms on
consumer goods and services.

In fact, over a five~year pericd, Company
X stimulsted a total of $140 billion in sales
for US businesses: Company X's direct
spending of $37 billion fusled an edditional
$108 billion of sales activity netionwide.

Every $1 million Company X spends in the US supports...

123435 67 319N uBuswy

HHHHH#HHH

Information @ $2M @ $250K
I gross Sometic procuct e e e o
Analytics
2 Far mors iaformation, coatact
Expertise Mobigia Boaakiderpour Breades ONeil
Macegicg Dizector Managiog Directar
Mohzen Boaekderpour@ihs.com Breadea O Faihs.com
+1215730 7212 +1202431 9239

Government revenues that can
be used to fund infrastructure,
education, etc.

Return on Investment

Shows the regional return on
Company X’s investment, as

measured by economic indicators
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ONSWA

National Stripper Well Association

WWW.NSWA.US B o

@

Case Study: National Stripper

Well Association
Client Issue:

The NSWA needed to understand how eliminating the
Percentage Depletion Allowance for federal tax purposes would
impact their industry . Further they needed to understand how
these impacts on their industry would ripple through to their
suppliers and households. This was considered essential for them
in order to educate law makers contemplating this change as well
as to increasing public awareness of the issue.

IHS Solution:

Conduct an analysis of the change in cash flows with and without
the percentage depletion allowance for companies eligible to
utilize it. Estimate the production and capital expenditure
changes based on the changes in cash flow (and profitability) for
these companies.

Trace the suppliers to these companies and thus spending
changes in supplier industries. Model how the direct spending
changes in these industries ultimately impact employment,
wages, government revenues and GDP/GSP.

Result:

A comprehensive assessment of the policy impact on industries,
states, royalty owners and the federal and state and local
governments in easy-to-communicate terms: jobs, wages, etc.

© 2015 IHS
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Case Study — Economic Impact of Percentage Depletion

C The economic impact of eliminating the percentage depletion allowance )

Difference in the value of production (SUSD 2014)

i B B B B BB EETREEE

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

The value of lost production ripples through the US economy resulting in an average loss in GDP of $S18.5 per year.
Only 1/3 of this loss is the direct impact on the oil and gas industry, while 2/3 are indirect and induced impacts
on supplier industries and households.

Their average annual loss in output is...

Transportation & utilities

Natural resources

@ Manufacturing

®» Leisure & other servic
Information & profe ional services
Government

» Financial services
uction
290 $5,268 S 32.C $S1,920 > & retall trade

Average employment impact 2015-2025*

@ >10,000

@ 1,000-9,999
100-999
<100

~“$162K -$S83K ~-$S79K
— USA ~ ® Texas Rest

'fob losses cdue to the elimination of
the p age deof

( ...this also affects royalty owners...

Top S states with largest royalty impact 2015 and 2025

Texas W Okilahoma We. Louisiana M colorado BN Kansas
1.%$171,348 | $31,207 { $12,751 | $8,578 | $7,254
Texas We. Louisiana T Oklahoma Bl  coiorado @ North Dakota
1. $4,821,874 | $830,237 $764,365 : 5. $339,803
¢ ...and federal taxes. B

Federal tax implications of eliminating the percentage depletion allowance for oil & natural gas 2015-2024 (USD millions)

$2,000 E B ﬂ @ Totals from 2015-2025 & 3
_.,.m‘_-_ﬂml._M.,-vﬂ‘.-.ﬂ_.._,.!____,‘_ S | = Fisie,835 ! BA-s2.4674
l ™ JCT Estimate of Federal Revenue Gains (due to increased tax)™*

1HS Estimate of Federal Revenue Losses (due to decreased production)**
-$5,000 = Net Federal Revenue gain (loss)
*» "Estimated Budget Effects Of The Revenue Provisions Contained in The President’s Fiscal Year 2015 Budget Proposal” @“ wn
Submitted (4/15/2014) at https:, Jjct. L htrriPrun i 4 585.
“¥ IHS estimates were inflated to constant dollars to match JCT's constant dollar estimates. ""—mm“ m‘-“-‘

..
(iHs

..
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Case Study: Chevron

Client Issue:

Chevron needed an effective way to communicate the economic
contributions its operations make to the regions in which it
operates. This was considered vital to enhancing on-going
negotiations with local governments and to increasing public
awareness.

Previous efforts by Chevron’s Government Relations and Public
Relations teams to communicate local social investments and
direct employment were incomplete and marginally effective.

IHS Solution:

Conduct an analysis of Chevron’s spending with local suppliers
and service providers by industry.

Model how this spending contributes to local employment, wages,
government revenues and GDP/GSP.

Model how local spending by employees (Chevron and supply
chain) on consumer goods and services induces additional
economic contributions.

Result:

A comprehensive assessment of Chevron’s true economic
contribution in easy-to-communicate terms: jobs, wages, etc.
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The Chevron Economic Contribution Series of Reports

A b

The Economic Contribution of Chevran
North America Exploration & Production =8

+ Chevron Indonesia is due in February 2015; Chevron Angola 2H15

Chevron CNAEP
. 172K jobs (2013)

. 0.1% US GDP (2013)

* Average supply chain
wage of $65K, 27%
above the national
average

Chevron GOM

« 62K jobs nationally;
39K in GOM region
(2013)

« 2% of Louisiana GDP
(2013)

« Supply chain wages of
$57K, 40% above the
regional average

Chevron AMBU

* 19K jobs nationally;
7K+ in AMBU region
(2013)

- $1.7Bin US GDP;
$500M in AMBU GRP
(2013)

» Supply chain wages
above regional averages:
PA, 22%; WV, 61%;

OH, 25%

Chevron Thailand
. 200k+ Jobs (2012)

- 2.4%+ of Thai GDP
(2012)

» For every Chevron job,
29 additional jobs are
supported in Thailand
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Contact us

Irena Agalliu Tim Zoba,
Managing Director Vice President ¥
Energy & Natural Resources Energy:& Natural Resources

5333 Westheimer Road, Suite 100 5333 Westheimer Road, Suite 100
Houston, TX 77056 | Houston, TX 77056
Irena.Agalliu@ihs.com Tim.Zoba@ihs.com

www.ihs.com | customercare@ihs.com

© 2015 IHS. No portion of this report may be reproduced, reused, or otherwise distributed in any form without prior written consent, with the exception of any internal client
distribution as may be permitted in the license agreement between client and IHS. Content reproduced or redistributed with IHS permission must display IHS legal notices and
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