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TRUNG GHI, 
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ENERGY &
UTILITIES PRACTICE

 19 years of Oil & Gas Upstream & Downstream 

consulting experience in the Middle East, Europe, North 

America & Asia

 Expert in Strategy & Organization, Operation 

Excellence & Capital Project Efficiency
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In the context of the past 50 years, the recent oil price drop does not seem 

unprecedented

Oil Production of OPEC, non-OPEC, and US

Oil & Gas Industry Macro Trends

Sources: Rystad, BP Statistical Review 2017 and Arthur D. Little analysis

 Oil price collapse in 2014-2015 by 53%, but this is not unprecedented e.g. -70% in 2009 and -68% in 1986

 US share of global oil production is remaining small compared to OPEC and non-OPEC

 Steady increase of global oil production driven by a global rise of energy demand
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However, looking deeper, we can see a new period of imbalance, with US Independents 

disrupting the long-standing industry model

The production-consumption

equilibrium has been disturbed…

…by new entrants playing

the same game with different rules

Oil & Gas Industry Macro Trends

Sources: Rystad Energy; BP Statistical Review of World Energy 2017; Arthur D. Little analysis
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 The increase of oil production in the USA driven by the shale 

revolution has freed up 6.5 MMbbl onto the global market

 This oil glut has put the supply-demand relationship 

under tremendous pressure

 The US has reemerged to partially reverse the 

traditional hydrocarbon flow from East to West

 Unpredictable US independents, not subject to production 

restrictions, now comprise almost half of US production

 Their emergence has upset the previously harmonious balance 

between a handful of NOCs and major IOCs

 OPEC is no longer a price setter & NOCs no longer have the 

same influence
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A growing supply glut from the US between 2010 to 2014, fueled by advances in 

horizontal drilling & hydraulic fracturing, led to the oil crisis

Net Global Oil Supply Additions (MMBBLD)
Key technological advancements

that boosted US LTO production

Oil & Gas Industry Macro Trends

Sources: IEA Oil Market Reports; EIA; OilPrice.com; Arthur D. Little analysis
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 Horizontal & directional drilling

– The first horizontal well was drilled in 1929, but 

technology became commercially viable in the 

1980s with improved downhole drilling motors &
downhole telemetry equipment

– The current generation of horizontal drilling finally 

enabled deeper drilling, longer laterals (from 

400ft in the 80s to over 40,000ft in 2017), more 

precise well placement & multi-lateral drilling

 Hydraulic fracturing (fracking)

– Fracking was invented in the 1860s, while modern day 

fracking was invented in the 1940s & became 

commercial in the 1980s

– The technology became viable in US shale due to 

the oil price surge in the late 2000s
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This shift in production growth also caused a slowdown of the traditional East-to-West 

flow of oil

International oil trade changes from 2010 to 2016

Change of oil traded volumes (net imports or net exports) in percentage & MMBBLD

Oil & Gas Industry Macro Trends

Sources: BP Statistical Review 2017 and Arthur D. Little analysis
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This trend is expected to be amplified, with the US forecasted to maintain its leading 

position & substantially increase its production share over the coming decade

Historical & forecasted liquids1 production of top 5 producing countries in 2017

Oil & Gas Industry Macro Trends

Notes: 1. Includes crude oil, gas condensate, and natural gas liquids (NGLs)

Source: Rystad Energy; Arthur D. Little analysis
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The emergence of new E&P players has fragmented the market landscape and blurred 

the boundaries of company categories

Production by company group, 1980

MMBOED, % of total

Production by company group, 2017

MMBOED, % of total

Oil & Gas Industry Macro Trends

Source: Rystad Energy; Arthur D. Little analysis
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In response to the increased US oil production, OPEC & ten non-OPEC producers led 

by Russia decided to cut production in order to rebalance the market

Reaction of major NOCs Results

Oil & Gas Industry Macro Trends

Source: CNBC; Guardian; BBC; Reuters; Arthur D. Little analysis

 OPEC

– In November 2016, a deal among all 14 members 

was reached to curtail oil production for the first time 

since 2008; Agreement was extended until Dec 2018

– KSA took the biggest hit, lowering output by almost 

500,000 BBL/D

– An oversight committee was created to monitor 

compliance

– In October 2017, OPEC urged US shale producers 

to accept ‘shared responsibility’ of slashing global 

supply

 Non-OPEC

– Ten non-OPEC countries agreed to also cut 

production by a total of 600,000 BBL/D, with Russia 

committing to reduce production by 300,000 BBL/D

 Achieved cut of 1% of global output, resulting in 

20% oil price increase in 2017 to over USD55/BBL

 In May 2017, overall compliance was 106% with 

OPEC members’ compliance being 108%

 Oil price increase enabled US producers to ramp up 

drilling activities & production; IEA is forecasting 

that US production can increase enough to satisfy 

expected 2018 demand increase of 1.4 MMBBLD
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From their side, US Independents leveraged technology, improved planning & engaged in 

M&A to reduce development & production unit costs

Themes Examples

Oil & Gas Industry Macro Trends

Source: Financial Times; Quarterly Earnings Calls & Reports; Arthur D. Little Analysis

INNOVATIONS IN WELL DESIGN, DRILLING & COMPLETIONS

 EOG Resources optimized costs through drilling & cementing 

on multiple wells at the same site simultaneously

 Continental Resources reduced the time to drill a well in the 

STACK shale by 44% in 2016

ACREAGE HIGH-GRADING

 US Independents reviewed planning processes & leveraged 

analytics to identify & develop their most productive acreage

 Oil production from Permian barely declined due to acreage 

high grading supported by improved well completion design

SUPPLY CHAIN COST REDUCTION THROUGH

CONTRACT NEGOTIATIONS & MATERIALS RATIONALIZATION

 Pioneer Natural Resources reduced production cost per 

barrel by 26% in 2016 partly leveraging lower supply chain 

costs, e.g. 30-35% lower steel tubes & cement costs

CONSOLIDATION THROUGH CORPORATE M&A OR ASSET

ACQUISITIONS

 Acquisition of prime acreage by the bigger operators to 

leverage efficiencies & economies of scale; disclosed upstream 

M&A activity in the US reached ~ USD 60 Bn in 2016

UTILIZATION OF NEW TECHNOLOGY IN PRODUCTION

OPERATIONS & MAINTENANCE

 Whiting Petroleum implemented new pump speed controls 

to reduce equipment repair downtime by 48% & increase 

well productivity by 28%



13

Globally, OPEX spend has caught up to CAPEX

E&P Global Spend (Billion USD)

Oil & Gas Industry Macro Trends

Source: Rystad Energy; Arthur D. Little analysis
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 E&P companies’ CAPEX budgets have been 

slashed during the crisis

 Technological advances have dropped substantially 

unconventional well development costs
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Saudi Aramco & other NOCs are benefiting from favorable operating conditions

Liquids production mix
(by water depth group, 2016)

Gas production mix
(by water depth group, 2016)

Oil & Gas Industry Macro Trends

Source: Rystad; Arthur D. Little analysis
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Agile independents have 

been adjusting rapidly in 

the last E&P cycle

Favorable operating conditions for Saudi Aramco & other NOCs translate to

lower unit CAPEX …

Exploration CAPEX (USD/BOE) Well development CAPEX (USD/BOE)

Oil & Gas Industry Macro Trends

Source: Rystad Energy; Arthur D. Little analysis
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… as well as unit OPEX

Production OPEX (USD/BOE) Transportation OPEX (USD/BOE)

Oil & Gas Industry Macro Trends

Source: Rystad Energy; Arthur D. Little analysis
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KSA is home to some of the world’s largest oilfields, and its O&G sector plays a pivotal 

role in the Kingdom’s economy

KSA O&G facts1

Oil & Gas Landscape in Saudi Arabia

Notes: 1. All 2016 figures except for government revenues

Source: BP Statistical Review of World Energy 2017; Rystad; KSA Ministry of Finance; Gulf’s International Bank; Energy-pedia.com; Arthur D. Little analysis
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In 2016, KSA has the world’s second largest oil2 reserves & second highest production

Top 10 countries by proved liquid reserves, 20161,2 Top 10 countries by liquids production, 20162

Oil & Gas Landscape in Saudi Arabia

Notes: 1. Total proved reserves of oil: Quantities that geological and engineering information indicates with reasonable certainty can be recovered in the future from known 

reservoirs under existing economic and operating conditions; 2. Figures include crude oil, gas condensate, and natural gas liquids (NGLs)

Source: BP Statistical Review of World Energy 2017; Rystad Energy; Arthur D. Little analysis
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Saudi Arabia is also among the ten countries with biggest reserves & highest production 

of natural gas

Top 10 countries by proved gas reserves, 2016 Top 10 countries by gas production, 2016

Oil & Gas Landscape in Saudi Arabia

Notes: 1. Saudi Arabia’s gas resources from shale and other alternative supplies are “huge”, Khalid Al Abdulqader, Aramco’s GM of unconventional resources (March 7, 2018)

Source: BP Statistical Review of World Energy 2017; Rystad Energy; Arthur D. Little analysis
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The Saudi O&G landscape is undergoing a transformation driven by gas production & by 

the need for enhanced overall efficiency

Key factors driving the O&G industry in Saudi Arabia

Oil & Gas Landscape in Saudi Arabia

Source: Rystad Energy; BMI; Arthur D. Little analysis

 Guided by Saudi’s Vision 2030, Aramco’s IKTVA program is expected to reshape the 

O&G industry in KSA through significant localization of activities

 Saudi Arabia will remain among the largest O&G producers

− Aramco to invest USD 300 Bn in capital projects in next 10 years with focus 

on gas resources

− Oil production expected to stabilise & gas to grow at ~6% CAGR by 2025

SUSTAINING

ACTIVITIES
1

FOCUSING ON

EFFICIENCY
3  Saudi Aramco has recently conducted several cost optimization & efficiency 

improvement initiatives

 Saudi Aramco’s USD 100 Bn IPO is expected to further drive CAPEX &
OPEX efficiencies

2
STRENGTHENING

LOCAL CONTENT
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Production growth will be primarily driven by the development of gas resources, while 

oil production is expected to be stabilized

Liquids production (MMBBLD) Gas production (BCFD)

Oil & Gas Landscape in Saudi Arabia

Source: OPEC Report 2016; BMI; Rystad; Saudi Aramco 2016 Annual Review; The National (UAE news provider); Arthur D. Little analysis
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13.012.9 12.9 22.020.920.019.018.017.8
16.0

14.013.212.7

2016

+6%
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 KSA has untapped tight gas fields with significant 

growth potential (e.g. Arabiyah, Hasbah, Jafurah)

 KSA plans to switch power production from oil to 

gas, in order to save more valuable oil for exports

− Commenced construction of the Fadhili non-

associated gas plant with ~2.5 BCFD capacity

 Saudi Arabia is trying to balance maintaining oil 

export volumes & restraining production in 

coordination with other OPEC members & Russia

 Focus on well-known reservoirs:

– infill drilling to maintain production

(e.g. Ghawar, Abqaiq)

– Increase of Khurais field’s capacity from 1.2 

MMBBLD to 1.5 MMBBLD by mid-2018

1
SUSTAINING

ACTIVITIES



23

Driven by the Saudi Vision 2030, IKTVA plays a prevalent role in the Saudi market, 

mandating that every Aramco supplier meets high localization criteria

IKTVA objectives by 2021 IKTVA highlights

Oil & Gas Landscape in Saudi Arabia

Source: Saudi Aramco IKTVA website; Amin H. Nasser’s keynote speech at IKTVA SMEs Forum & Exhibition 2017; ADL analysis

2
STRENGTHENING

LOCAL CONTENT

 IKTVA’s localization metric includes procurement of 

local goods & services & development of local 

suppliers, employment & training of Saudi 

nationals & R&D conducted in KSA

 With an ultimate target of 70% in 2021, overall 

IKTVA score in December of 2017 was 45%

 Aramco has signed agreements with international 

companies for establishing businesses in KSA to

– provide program & construction mgmt. services

– provide high-specification drilling rigs & advanced 

drilling equipment

– provide offshore drilling services

– manufacture drilling & production materials

70% local content

Export 30%

of total output

500,000 jobs,

direct & indirect
IKTVA “puts local content at the heart of our procurement 

process, and will be a requirement of doing business with 

Saudi Aramco going forward” – Amin Al-Nasser
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Still, companies have to overcome a range of challenges to satisfy the IKTVA 

requirements moving forward

Key challenges under the IKTVA program

Oil & Gas Landscape in Saudi Arabia

Source: Arthur D. Little analysis

2
STRENGTHENING

LOCAL CONTENT

Capital intensive facilities – such as 

manufacturing plants & warehouses –

need to be set up in KSA by 

international players during a time of 

oil price volatility

Improving a company’s IKTVA score 

is lengthy & costly, & how the IKTVA 

score will affect bidders for Saudi 

Aramco tenders is still unclear

IKTVA scoring definitions are still 

fluid

Training for specialized oil & gas 

disciplines – such as reservoir 

engineers & directional drillers –takes 

several years, making it difficult to 

develop sufficient local workforce by 

2021

Heavy investments
Local workforce

development
IKTVA program uncertainty
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While Aramco has recently realized improvements in capital projects, it will require 

intense effort to contain the CAPEX moving forward

CAPEX per BOE of hydrocarbons produced1 Observations

Oil & Gas Landscape in Saudi Arabia

Notes: 1. Includes liquids & gas

Source: Rystad Energy; Arthur D. Little analysis
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 Saudi Aramco has recently carried out cost 

improvement & efficiency initiatives such as:

– renegotiations with drilling suppliers of equipment, 

materials & services

– enhanced well design & drilling optimization

 Despite the efforts, unit capital expenditure have risen 

over the past decade

 Field development costs could increase further as 

Aramco will be tapping into its more expensive 

unconventional resources, with limited 

understanding of reservoirs & lack of infrastructure

HOW CAN SAUDI ARAMCO OPTIMIZE ITS

CAPITAL DEVELOPMENT PROGRAM?
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Similarly, Aramco will need to think how to optimize its production operations to lower 

its Oil & Gas production costs

OPEX per BOE of hydrocarbons produced1 Observations

Oil & Gas Landscape in Saudi Arabia

Notes: 1. Includes liquids & gas

Source: Rystad Energy; Arthur D. Little analysis
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 Saudi Aramco is undergoing production cost 

improvement initiatives such as:

– Operational Excellence program

– ESP & fracturing fluids research programs

– Introduction of maintenance technologies (e.g. 

inspection robots)

 Operating costs could also increase further due to 

exploitation of the more expensive unconventional 

resources

 Efficiency becomes more important in light of the 

upcoming IPO, as lower costs will increase valuation

WHAT LEVERS CAN SAUDI ARAMCO PULL

TO IMPROVE ITS PRODUCTION OPERATIONS?
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Since 2015, global E&P operators have deferred $280 billion of spending on new projects 

in an urgent effort to reduce cost

Global CAPEX Forecast

Source: WoodMackenzie, Financial times, Financial Post, IHS, ADL Analysis
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Offshore Onshore

 For onshore, almost all oil sands project have been 

deferred, which totals 60 billion CAPEX and 5.6 billion 

barrels of commercial reserves

 For offshore, Deepwater hits hardest with 29 deferred 

projects, which totals 212 Billion CAPEX and 12 billion 

barrels of commercial reserves

2015-2018 CAPEX cuts are mainly contributed from capital projects 

deferment

68 Pre-FID projects have been deferred since 2015 which accounted 

for:

280 billion CAPEX

2.9 million BOED production

27 billion BOE of commercial reserves

“Shell says it is postponing a final investment decision on the Deep Water 

Bonga South West project offshore Nigeria”

“Statoil calls off 40,000 bpd Canada oil sand development”

Billion USD

Global Offshore and Onshore CAPEX forecast Key Observations
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Investments are now beginning to rise, after 3 years of continuous cuts in spending

Source: Rystad; EY; Wood Mackenzie; ADL Analysis

Trends in investment 

A leaner industry is expected to emerge, with capital investments 

increasing to $600 billion in the next 3 years with much focus on gas 

production across major countries
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What are Megaprojects ? 

Megaprojects Definition

Megaprojects are large-scale, complex ventures that typically cost US$1 billion or more, take 

many years to develop and build, involve multiple public and private stakeholders, are 

transformational, and impact millions of people.

Megaprojects will typically reshape the regulatory and its policies, be at the forefront of 

technological advancement, and redefine many traditional organization and capability setup, 

systems, and processes used to drive capital projects. 
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Looking broadly across the industry, many players are struggling for more personnel, 

deeper experience and better processes

Challenges faced by Industry Players

Segment Situation Challenges

Established 

Players

Now have structured project 

organizations, ample

experience and solid teams

 Projects and portfolios grow larger

 Project organizations become full-fledged companies

 Project sizes are such that stakeholder management becomes daunting, and 

local context determining

New Players Are organised to manage 

Projects of a few hundred

millions, now tackling multi-

billions

 Need to create the Project organization and governance

 Struggle to staff existing projects

 Need to develop skill pool for the longer term

 Appreciate and manage risk associated to project portfolio and capabilities

Large operating

NOCs

Have developed a pool of 

engineering expertise, and 

project experience

 Project organizations are often geared to manage upgrades, or conventional 

projects

 Face major (re)developments, 100s of billion of CAPEX

 Stretch to new grounds (unconventionals, deep water, FLNG...) and to 

international

Project Managers 

everywhere

“Same old”  New project complexity

 More stretch on project resources & targets

 More risk to manage

 Multi-cultural project teams and project governance

Non-operating

stakeholders

Have enough experience to 

claim more control

 Need to develop controlling capabilities

 Find manner to foster effectiveness, rather than add complexity

ACHIEVEMENTS AND CHALLENGES FOR MAIN PROJECT PLAYERS
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Exactly what characteristics of this potential development generate a comparative advantage for the 

company?

How will the current system / process be affected by Megaprojects? Inappropriate boundary 

conditions can result in poor decision-making

What would trigger abandonment of the project?

Clear objectives drives clear project objectives, resulting in success. Build strong cohesive team when 

the team understands what the business is trying to accomplish with the project.  Reduce chances of 

late scope changes by 50%

Stakeholders include all who can control or influence the project. Stakeholder alignment with formal 

business partners is critical and yet frequently poorly done

Reliable cost estimate is achieved from a stable scope. Any cost optimization must be returned to the 

right project lifecycle otherwise project definition efforts will have been eroded

Sensitivity analysis shows that schedule slip is less harmful to the project NPV than cost overrun, yet 

business decision makers frequently believe the schedule is priority. In fact, schedule driven 

megaprojects are expensive and not necessarily faster – let the data drive the target end date

Key best practices for Megaprojects

Best Practices

Investment 

advantage

Boundaries

Objectives

Stakeholder 

Alignment

Cost Estimate

Schedule Strategy
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Most E&P capital projects are developed in stages, over which a company refines the 

project data, design, and commits greater amounts of CAPEX

Developing Basic Data

 Prove project’s 

economic feasibility/ 

viability

 Identify range of 

concepts and 

scenarios

 Confirm strategic fit

 Select optimal  

development concept

 Confirm economic 

viability & strategic fit

 Define and optimise 

selected concept

 Confirm economic 

viability and strategic 

fit

 Prepare project 

execution plan and 

budget

 Prepare tender 

packages

 Deliver project 

according to plan

 Meet / exceed design 

performance and 

business case 

assumptions

Do the project 

economics pass the 

hurdle rates under a 

number of scenarios 

and concepts?

Has the optimal concept 

been selected?

Have economics and 

strategic fit been 

confirmed?

Final investment 

decision?

Is the project ready for 

execution?

Does the BU accept 

responsibility over the 

safe & profitable 

operations of the 

Asset?

Cumulative 

CAPEX
2-3% 5-7% 10-15% 100%

Key 

Decision Points

Do not pass Gate 75% 50% 1%

SELECTINITIATE
DEFINE 

(FEED)
EXECUTESG SG FID OPERATEHandover
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Early in the project, you can influence the final outcome of a project at a relatively low 

cost – creating value

Create Value / Capture Value

ILLUSTRATIVE
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Leading E&P companies’ risk management is based on four key elements

Megaproject Risk Management

Risk Organisation

Risk Framework

Assurance

Enhancing the Risk 

infrastructure in 1st & 2nd

line of defence

Providing independent 

reviews of key projects and 

controls

Strengthening risk practices, 

processes and reporting 

across the business

1. An explicit risk model that: 

 Reinforces line accountability 

 Provides assurance of key risks

2. An understanding of the key risks to strategy and 

plan, corresponding controls and the necessary 

mitigating actions

3. An effective assurance system:

 Test effectiveness of key controls

 Recommends improvements to the control 

system

4. Transparent risk reporting that

 Enables the line to monitor mitigations

 Facilitates an explicit discussion of risks at the 

ExCo to enhance controls

 Provides the Board with an overview of the 

effectiveness of controls
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Initiatives within Risk Management will prevent systemic issues re-occurring that 

compromise performance

Megaproject Risk Management

 Perpetual ‘fire-fighting’ mode to address the impacts of 

systemic issues

 Value leakage and reputation impact associated 

with failure to deliver Major Projects

 Key Value Levers are not understood 

 Ineffective controls both in terms of design 

effectiveness and compliance

 Group frameworks are not tailored to E&P activity nor 

acknowledge current E&P controls

 Corporate learning inconsistently applied to 

projects and/or lost as key individuals retire

 Inconsistent risk reporting inhibits the ability of the 

Board to discharge it’s governance role effectively

 Identification of root causes and required mitigations 

through systematic risk profiling

 Value Assurance Reviews to strengthen front-end of 

high value, complex projects

 Opportunity Framing applied to major projects

 Assurance Advisors used to test adequacy of the 

control framework, and then compliance 

 Value Assurance Reviews focus on 

recommendations, using knowledge of advisors

 Board will be provided with timely data on both the 

key risks, controls, and mitigation actions and 

assurance event outcomes

HOW WILL RISK MANAGEMENT HELP? TYPICAL ISSUES FACED BY COMPANIES

NON EXHAUSTIVE
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Project Organization – what is required?

 Stakeholders are usually a large and 

heterogeneous set

 Often times, sponsors are JVs including one or 

more governments or their state-owned proxies

 JV partners often have different objectives, and 

different levels of understanding how to 

develop/execute these projects

 Organization structure are often built around the 

different areas of scope

 Diverse contractors are often located around the 

world

 Megaprojects require coordination in multiple 

areas

 Establish an integrated team early

 The level of project management leadership is 

often not high enough to exercise control

 Most megaproject teams are organized in the 

same basic manner as smaller projects--just 

scaled up… But this does not work

 The megaproject team must be able to bring 

functions in quickly and effectively; require clear 

business objectives, aligned priorities, etc

 A team that is adequately staffed.  There is no 

“lean-staffing” strategy

 High Level of Owner Involvement

 Reduce team member turnover.  If a turnover is 

not controllable, the transition must be managed

Organization Complexity Organization Design Considerations

Megaproject Organization
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The project organization will need to be adequately staffed early to manage key 

stakeholders

Managing Interfaces

MEGAPROJECT TEAM

HOST GOVERNMENT LOCAL COMMUNITY

 The fundamental key to strong community relations is open, clear, and managed communication 

between the government, community, and project team.  All interfaces must be aligned

 This is most challenging when the megaproject is in an area with political or economic instability

Well-developed community relationships set a 

foundation and can reduce other problems that  

plague the project:

 Local content issues

 Labor productivity/availability

 Delays from host government problems

 In some cases, the host government required 

that the infrastructure be built, such as road 

upgrades

 In other cases, there were problems in getting 

the infrastructure completed on time when it 

was the government’s responsibility to build the 

infrastructure
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What is Operational Excellence?

Definition

Operational Excellence Definition

 Philosophy of leadership, teamwork and organization aiming at safely, sustainably and cost effectively 

operating assets by using a set of tools, methodologies and processes

 Based on four guiding principles:

− Accelerated learning culture and behavior

− Consistent frameworks and processes across the organization

− Collaboration between assets and functions

− Data driven decision making

 Addresses four main objectives over the production lifecycle – from production to custody transfer:

− Minimize operational and market risks

− Maximize management efficiency of production

− Optimize operational costs

− Manage reliability and integrity of equipment

 Achieved by anchoring the four guiding principles throughout the asset lifecycle
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The Supermajors’ OE programs are established from different types of drivers but all 

have strong safety and risk reduction components

Supermajor’s OE Program

Chevron ConocoPhillips

Name of OE

program

Operating Management 

System (OMS)

Operating Integrity 

Management System 

(OIMS)

Operational Excellence Operational Excellence

Management System 

(OEMS)

Upstream Operations 

Excellence

Definition

‘’…framework of processes

and procedures used to ensure 

that an organization can fulfil 

all tasks required to achieve its 

objectives’’

‘’.. establishes common 

expectations for addressing 

safety, security, health, 

environmental, and social 

risks.’’

‘’..a systematic approach to 

HSE management designed

to ensure compliance with the 

law and to achieve continuous

performance

improvement"

‘’…systematic management 

of safety, health, 

environment, reliability, and 

efficiency (HSERE) to 

achieve world-class 

performance’’

‘’.. is a systematic and 

collaborative

approach to enabling safe, 

reliable and efficient 

operations’’

Driver 

Most recent efforts driven by 

2010 Macondo spill

1989 Valdez spill Needed to re-establish 

control over assets after 

1997 re-organization

ChevronTexaco merger 2002 Conoco Inc. and Phillips 

Petroleum Company merger

Background

BP’s OE program has evolved 

from the early 2000s. Pre-

Macondo it went from 

Beyond the Best (Drilling and 

Completions OE) to an 

Operating Management 

System (OMS).

ExxonMobil is re-

addressing its OE 

approach in response to 

the 2010 Macondo spill.

Before 2002 OE focus was 

built around functional 

expertise. 

In 2002 Shell established a 

Technical & Operational 

Excellence program 

(T&OE).

In 2002, Chevron took the 

opportunity of the merger 

to reassess its existing 

fragmented HES 

management system. 

More recently Chevron 

has expanded OEMS to 

incorporate the areas of 

reliability and efficiency.

Upstream OE in 

ConocoPhillips took off in 

2004. A separate 

downstream excellence

program exists.
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While there were initially different drivers for aspiring to Operational Excellence, 

companies evolved to cover all aspects of OE

Drivers for OE

Safety

ProductionCosts

Reduce HSE risk in operations and sustain quality of those 

operations

Provides systematic, disciplined framework for the 

management and reduction of risk

Ensure asset integrity, production excellence and cost 

excellence

Achieve an injury-free, incident-free workplace while 

maximizing the efficient use of resources and assets

Ensure systematic and collaborative approach to enabling 

safe, reliable and efficient operations

Provide technical and functional excellence to all of BG’s 

business through BG Advance

Note: BG has been acquired by Shell

Operational Excellence Program Objective Today
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Despite strong investment to develop robust OMS conceptual framework, companies 

have not fully capitalised on the quality of their thinking 

 The programs have tended to be “push” focused – strong centralized development and sponsorship / full 

World Class practice without local situation consideration and showing difficulties to Make it simple

 Assets haven’t been fully engaged early enough in program design limiting the degree of “pull”

 The assets’ capacity for change has not been adequately considered – many operational managers feel 

overwhelmed

 Program resourcing has been strong in the development phase but lacking in implementation support

 Engineering led companies often struggle with the tactical and behavioral side of implementation 

preferring to focus on process led changes

 Consistency and global roll-out has proven to be a challenge – pace of change is too slow

 Difficult to keep it simple and sustainable

Our Observations
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Lessons learned from recent implementations of Operational Excellence

Operational Excellence is a way-of-working, not a program

Reinforce that Operational Excellence is a commitment to a different way-of-working, not a project with an end-date; minimize 

bureaucracy and use simple tools to plan and manage implementation

Emphasize OE-thinking, not improvement-tools

Focus on the creation of Asset value though improved work-flow and the elimination of waste, not the implementation of 

tools

Conduct awareness training before implementation

Invest in up-front training to create understanding and awareness of Operational Excellence principles including continuous 

improvement, performance management, and adaptive change to minimize resistance

Top-down, bottom-up, and end-to-end

Implement top-down performance management to create “pull” for improvement. Build capability bottom-up within teams. 

Optimize work-flow across end-to-end processes to improve performance

Implement KPIs before introducing OE changes

Define value and performance measures first to identify focus areas and select the relevant approach and tools, i.e. end-to-end 

vs. bottom-up

Our Lessons Learned
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OE Framework defines a continuous improvement throughout an organisation

Drilling &

Completion

Sub-surface & 

Wells operations

Engineering & 

Construction

Maintenance & 

Inspection

.

Contract & 

Procurement

Transportation 

Logistics

Integrated Activity Planning

OE Framework

• Design & implement the top 

level decision meetings

• Build the decision support 

documents: production 

performance; decision 

submission; action tracking

• Coach the CEO to take visible 

leadership

• Clarify accountabilities

• Reconcile the aspiration with 

the constrained resources

• Define & implement what the “lean” 

Production organization should look like

• Debunk the organizational myths (asset 

based vs. function) to implement Integrated 

Collaboration Environment

• Deliver an Activity Value Analysis to 

simplify the processes & reporting

• Compensate with clearer accountabilities

• Reallocate personnel to value-adding tasks

• Verify economic assumptions against history & 

Production Excellence data

• Ensure Opportunities are captured and realistic

• Develop funding/ performance/ risk scenarios

• Clarify exit timing & scenario including license 

obligations

• Connect Long Term to Medium and Short Term 

plan

• Build an Operational Excellence program to 

deliver plans

Lean 

Organization

Funding 

Decisions

Asset Integrity &

Long Term Plans
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Six steps of a PX program should be implemented continuously to ensure maximum 

utilization of current potentials

Source: Arthur D. Little Analysis

PX Framework

P
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Monitor

Manage 

Losses
Forecast

& Set Target

Manage 

Threats & 

Opportuniti

es

Define the 

Limit

Plan 

Activities

1

2

3

4

5

6

PX 

FRAMEWORK
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In previous cases, improvement plans have led to gains between 5 to 20% of assets’ 

production

PRODUCTION IMPROVEMENTS

Our Experience

Source: Arthur D. Little Analysis

 Unlock contractual 

gas sales to increase 

reinjection

 Restore full WI capacity 

(pump overhauls)

 Utilize spare 

compressor capacity 

for gas lift

 Convert existing 

pipeline for gas lift

 Lower  main 

separator pressure

 Add MF pumps at 

wellhead satellite 

platform

 Water injection 

optimisation

 Reperforations / 

Extend perforations

 Sand control 

(downhole)

Many opportunities require an integrated approach for 

both identification and execution

Many opportunities unlocked 

through cross-discipline discussion

EXAMPLE

19.3%

10%

Gathering

Network

Facilities/

Production

Subsurface and Wells

4.8%
9.3%

5.5%

5.3%

TotalCommercial

3.7%

(6 months

to 2 years)

(0-6 

months)

PLANNED

PRODUCTION

GAINS

(% CURRENT

RATE)

IMPROVEMENT

ACTIONS

(CLIENT

EXAMPLE)
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Both static and dynamic choke models must be employed to achieve a better understanding 

about limitations within the production process  

Choke Model Overview

REPRESENTATION

BENEFITS

 Identify the limiting capacity and the 

Constrained Production Capacity (CPC) 

of every gathering center

 Align all choke owners on the CPC and 

the resulting availability

 Enable short term decision making and 

optimization

 Anticipate production capacity 

constraints

 Align on the key constraint of the asset 

for next 12 months

 Confirm plans to unlock future 

constraints

Choke Model Type Static Choke Model Dynamic Choke Model
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Several inefficiencies are limiting actual production capabilities, costing large producers 

tens of thousands of barrels per day

Static Limit Diagram

Common Inefficiencies

Source: Arthur D. Little Analysis

Plant 

constraits

ATPCWTP PTPUWTP Planned defRFSubsurface 

constraints

Unplanned 

def

Availability

ILLUSTRATIVE

NON-EXHAUSTIVE

Driven by 

the largest 

constraint

LOCKED IN POTENTIAL

 Well by well data

- Oil rate

- Water rate

- Gas rate

 Subsurface 

projects

 Plant oil / water  

/ gas processing 

capacity

 Facilities 

upgrades

 Flare and fuel

 Shrinkage 

across export 

system 

 Annual 

Shutdowns

 OEE 

assumptions

 Facilities 

upgrades

“Consolidated” 

project listing
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A standard set of definitions is used across the production limits

Source: Arthur D. Little Analysis

Technical Potential Definition

CONSTRAINED WELLTP 

(CWTP)

Typically derived using a reservoir model and should take into account the Probable 

(P50) estimate of reserves and the geological/geophysical limits to production 

assuming that no downstream constraint applies

The lowest of these three TPs (UWTP, CWTP, PTP), which as a result limits the 

maximum flow of hydrocarbon across the production system from reservoir to 

plant

UNCONSTRAINED WELL TP 

(UWTP)

ASSET TP (ATP)

Takes into account all downhole issues that constrain production of the 

aforementioned wells system, including back pressure induced by the network as 

wells compete to enter the production system

PLANT TP (PTP) Extends from the first separation vessel until delivery to the pipelines that 

transport hydrocarbons to the point of sale

It represents the Operating envelope of the plant and should account for surface 

induced constraints. The PTP should be adjusted as necessary to reflect wear and 

tear throughout the plant’s lifecycle.

DefinitionTechnical Potential
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Locked in Potential is broken into 3 categories: Reservoir, Wells and Plant constraints

Source: Arthur D. Little Analysis

Locked Potential

Constraint Definition (Locked in potential due to…)

1 RPRES Lack of Reservoir Pressure

2 SIHWC Shut in due to high Water Cut (100%)

3 SIGOR Shut in due to high GOR (100%)

4 BDHWC Bean Down due to High Water Cut

5 BDGOR Bean Down due to High GOR

6 DEP Depletion

7 CURT Curtailment

8 OPN Shut in due to emulsion, water quality problems

9 INTEG Shut in due to integrity issues (e.g. sand)

10 MECH Shut in due to mechanical reasons

11 GL Oil constrained due to lifting issues

12 RMD Waiting for mechanical fixes

13 BACKP Backpressure

14 OTHER Other reasons

15 OIL Inability of plant to handle oil

16 GAS Inability of plant to handle gas

17 WATER Inability of plant to handle water

W
el

ls

A

B

AvailabilityDefermentUnconstrained

Well TP

LIP Asset TP

R
es

er
vo

ir
Pl

a
n
t 

C
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The Limit Diagram approach involves a granular analysis of the Plant components, drilling 

down to the primary equipment constraint

Source: Arthur D. Little Analysis

Facility Capacity Limitations

CWTPUWTP PTP Water 

Handling

CoolingPumpsSeparation Compression

Primary 

bottleneck

EXAMPLE

End to End Limit Diagram Facility Equipment Capacities
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…and highlight the impact of constraints on planned Production Enhancement activities 

and New Oil Projects

Dynamic Limit Diagram

Facility Capacity Limitations

Source: Arthur D. Little Analysis

ILLUSTRATIVE

2016 2017201520142012 2013

Projects

PE

CWTP (Existing)

PTP

Unable to realise full impact of PE 

and Projects unless facility capacity 

is increased
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Some research has been conducted to index Good Governance

Good Governance

The index is computed based on three components: 

1. Value realization, which covers the governance of 

allocating extraction rights, exploration, production, 

environmental protection, revenue collection and 

state-owned enterprises

2. Revenue management, which covers national 

budgeting, subnational resource revenue sharing and 

sovereign wealth funds

3. Enabling environment, covering voice and 

accountability, government effectiveness, control of 

corruption, regulatory quality, rule of law, political 

stability and open data.

World Bank Worldwide Governance Indicators 

(WGI) which focus the following governance: 

1. Voice and accountability

2. Political stability and absence of violence

3. Government effectiveness

4. Regulatory quality

5. Rule of law and control of corruption
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Overall, the NRGI scores MENA as ‘weak to failing’

Good Governance

18
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The need for Good Governance: ‘Resource Curse’

Good Governance

 The concept of ‘governance’ has become more prevalent in the literature related to 

sustainable development

 Good governance has been advocated as a core remedy for avoiding the resource curse 

which has blighted many developing countries 

 Significant empirical evidence shows that hydrocarbons rich countries often grow more 

slowly than resource poor countries

 This is what experts have labelled the curse of natural resources, or ‘the paradox of plenty’ 

– resources rich, economically poor 

 Authors like Deacon and Rode (2012) contend that the resource abundance tends to 

generate a curse in countries with weak pre-boom institutions, but not in countries where 

governance and the rule of law are strong initially

World Bank study, 2017
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The structures, relationships, behaviors, and 

processes through which the relevant stakeholders 

involved can steer a firm or an industry to achieve 

its objectives

DEFINITION OF GOVERNANCE

An entity monitoring an industry's prices, products, 

and practices to ensure proper functioning of the 

market and ensure consumers’ satisfaction

Regulation consists of three distinct roles:

1. Policy creation

2. Policy oversight

3. Policy implementation

These roles can be shared among several entities

DEFINITION OF REGULATOR

Arthur D. Little has defined Governance and Regulator

Good Governance
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In the oil and gas sector, we identify with four key governance themes

Good Governance

 Number of regulators for policy making, regulating, and implementing

 Level of authority of the regulator

 Integrated decision making by one master Holdco or multiple Holdco’s

THEME 1

REGULATORY AND HOLDING

COMPANY CHARACTERISTICS

 Oil and gas cash flow mechanism from the Holdco(s) and operators to the 

government

THEME 2

FISCAL REGIME

 Degree of the oil and gas value chain integration

 Detailed organization of HoldCo (Business Unit versus Legal Entities)

THEME 3

VALUE CHAIN INTEGRATION

 Board of Directors (BoD) characteristics

 General Assembly characteristics

THEME 4

CORPORATE GOVERNANCE
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Structurally, governance combines the sector and company level

Good Governance

Regulator(s)

Fully 

Authoritative

Partially 

Authoritative

Multiple 

Holdco’s
One HoldcoOne Holdco

Multiple 

Holdco’s

S
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ILLUSTRATIVE

Note: 

Authority level of regulator(s) is the degree to 

which the regulator(s) decides to delegate 

policy oversight and implementation to 

another entity

 Fully Authoritative: regulator(s) set, oversee 

and implement policies

 Partially Authoritative: regulator(s) 

delegates implementation and  / or 

oversight to a dedicated entity
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Comparison of the sector level across selected countries yield 2 dominate models

Good Governance

Number of Regulators 

Multiple RegulatorsOne Regulator

Fully 

Authoritative

Partially 

Authoritative

Partially 

Authoritative

Fully 

Authoritative

Multiple Holdco’s One Holdco Multiple Holdco’sMultiple Holdco’s One Holdco

NON-EXHAUSTIVE
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An adequate fiscal regime will ensure Operators have enough CAPEX / OPEX to sustain

Good Governance

Government

NOC

Operator

NORWAY

Handling fee: one time 

USD 13700

PETORO

Area fee: max USD 17000 p sqm

Tax: 78%

State's direct 

financial interest

MEXICO

Handling fee

Exploration fee: max 

USD 148 p sq m

Tax: 30%

Royalties*: Dependent 

on price

Oil 

Fund

Government's 

production share*

Royalties

MALAYSIA

Royalties

Production 

cost

Profit

Tax: 38%

Tax: 38%

10%

COMMERCIAL TERMS FOR EXISTING NETWORK

Resource Owner
PETRONAS is the custodian of Malaysian 

Hydrocarbon resources

The King in Council assign license to a group of 

operator that forms entities using JV mechanism 

CNH conducts and manages contracts, and 

oversees the industry

Operator Selection
PETRONAS regulates foreign participation via 

PSCs and RSCs

The Ministry of Petroleum and Energy organizes 

competitive bidding to select the best operator

CNH conducts competitive bidding rounds. PEMEX 

is consulted on every concession

NOC Involvement
PETRONAS (namely the subsidiaries, e.g., PCSB) is 

the legal counterpart of IOCs in all PSCs
Statoil operates under the same conditions as IOCs

Pemex is the preferred operator. If Pemex cannot 

operate, the concession is offered to the best 

bidder

CAPEX and OPEX Operator responsibility Operator responsibility Operator responsibility

Contract Duration Variable depending on PSC / RSC negotiations 30 – 50 years 35 years

Tax Regime
Income Tax is levied at 38% on the Contractors' 

share of cost and Profit Gas

The Ministry of Finance is responsible for the 

petroleum tax legislation

The Hydrocarbons Revenue Law provides tax 

regime for different contracts
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It is common to have a single holding company that spans the entire value chain to 

provide integrated decision making; even if the country has multiple holding companies

Note: Malaysia will have a second state-owned E&P company called, PETROS for Sarawak– yet to be established

Examples

Regulatory Entity

Holdco1 Holdco 2 Holdco 3 Holdco 4

Entity 

1*

Entity 

2*

Regulatory Entity

HoldCo

Good Governance
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Oil and gas companies’ corporate governance apply similar structures

Good Governance
G

o
ve

rn
an

ce
B

o
D

C
o
m

p
o
si

ti
o
n

P
ro

ce
ss

e
s

Company Saudi Aramco Pemex PETRONAS Statoil ADNOC

Supreme governance body BoD BoD BoD
General meeting/ 

General Assembly

BoD (SPC is the 

acting board)

Governing Law Royal Order
Mexican  

Hydrocarbons Law

Malaysian Petroleum 

Development Act
Norwegian law

UAE federal 

constitution

Number of members in the 

main Board of Directors
9 9 14 9 16

Head of the board
Minister of Energy 

and Industry
Secretary of Energy

Non-executive 

councillor

Non-executive 

councillor

Emir of Abu Dhabi

Independent Vs non-

independent members

33% independent

members

44% independent 

members

70% independent 

members

55% independent 

members

31% independent 

members 

Diversity of experiences High High High High Medium

Appointment Vs election
Appointed by the 

King

Appointed by the 

President of Mexico, 

ratified by the Senate

Chairman appointed 

by the prime minister

30% employee-

elected 70% GA-

elected

Appointed by the 

Emir

Capital allocation approval Ministry of Finance Mexican Oil Fund Board General Assembly Board
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What makes Governance Good?

Good Governance

TRANSPARENCY From policies to licensing to taxation will require transparency from regulatory entities. 

This will ensure fair system for local and foreign stakeholders

CLEAR ROLES AND

RESPONSIBILITIES

Delineation amongst the key stakeholders (regulatory bodies, NOCs, local private 

players, and international companies) will ensure minimum overlap in duties. Importantly, 

this will help strengthen the sector structure with focus on Policies vs Operations

SUPPORTIVE FISCAL

REGIME

A well defined fiscal regime should support the sector to reinvest in capabilities, 

technologies, and social welfare. The regime will also need to be attractive enough to 

ensure both local and international players gain opportunities to optimize the sector’s 

reservoir management

ECONOMIC AND

ENVIRONMENTAL

SUSTAINABILITY

Most countries announce a visionary plan (Vision 2030, Five-year plan, etc). These plans 

lay the foundation for socio-economic and environmental sustainability. Achieving these 

sustainability plans will ensure a prolonged prospect for the community by relying less on 

oil money (economic diversification)
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