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Introduction

Despite increasing attention to alternative 
energy sources, the world can’t forget about oil and gas as it struggles to meet ever-
rising demand for clean and affordable energy. Technology is the most important force 
to increase the supply of more challenging oil and gas, and mitigate the environmental 
impact of energy production and consumption. Globally unaligned government 
regulations and uneven distribution of Oil and Gas sources and technological expertise 
will result in more diversified operations, M&A and deeper complementary 
partnerships. Looking toward 2030, companies need to develop, deploy and integrate 
strategic production and information technologies to enable key success factors: 
performance management, enterprise risk management, operational excellence, people 
management and adaptive business models.

Energy demand is expected to grow significantly in the next 
two decades, with increased demand mainly coming from 
emerging nations with increasing economic power. While 
governments and companies investigate alternative sources,  
for most regions of the world the biggest challenge will be 
learning how to better leverage technology to extract more  
oil and gas from existing sources, and find new ones.

To better understand the future of the Oil and Gas industry,  
we interviewed more than 100 corporate level executives from 
different parts of the industry ecosystem. Because of the long 
investment cycle of the industry we looked two decades ahead 
to 2030. While 61 percent consider technology progress to be an 
important external force today, a full 81 percent expect it to be 
important in 2030 (see Figure 1). For the same period, 42 
percent of respondents included energy source availability as one 
of the top five external forces. Interestingly, they anticipate it 
will carry the same importance – no more and certainly no less 
– in 2030 as it does today. 

By Steve Edwards, Omar Ishaq and Øivind Johnsen 

Figure 1: Dealing with technology progress is already a challenge, and 
it is expected to be the most important external force in 2030.
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Not surprisingly, respondents readily acknowledged that there 
is always the risk of external events disrupting industry 
operations. Yet, respondents also stated that other industry 
trends are just as vital to plan for: the capabilities to operate in 
challenging frontiers, the need for a new skill mix, government 
impacts that are stricter and more diverse, and the ever-
growing demand for hydrocarbon energy. In the shifting 
competitive field, national oil companies (NOCs) are becoming 
more dominant while the role of international oil companies 
(IOCs) is challenged due to energy source availability. New 
combinations of partnerships are forming as energy demand 
shifts to emerging markets. 

Based on analysis of our study findings and the wide-ranging 
changes that are already impacting the industry, how can Oil 
and Gas companies act now to position themselves for success 
in 2030? The answer lies in leveraging strategic technologies  
to improve development of more challenging oil and gas 
resources, enhance recovery from existing fields, reduce 
environmental footprint and find new hydro carbon energy 
sources. Addressing each of these goals will depend on key 
success factors:

•	 Enhance performance management - Assess business units, part-
nerships, people, costs, assets and processes according to 
advance metrics and compared to peers. 

•	 Manage enterprise-wide risk – Build governance to continu-
ously identify and mitigate broad category of risks across 
organization and geographies. 

•	 Focus on operational excellence – Architect value-adding 
activities reducing environmental impact, improving quality 
and enabling continuous cost improvements. 

•	 Increase capacity through effective people management – Align the 
right people with the goals, processes, information and 
technologies to increase capacity and improve decisions

•	 Design adaptive business models – Integrate different types of 
business units, value chains, operating models, partnerships 
and technological disciplines. 

Study demographics
For the IBM Oil and Gas 2030 Study, we interviewed respon-
dents in 28 countries, 60 percent of whom were from emerging 
markets including Brazil, Central and Eastern Europe, China, 
India, the Middle East, Russia and other parts of Asia (see 
Figure 2). By industry, more than three-fifths of our respon-
dents were Oil and Gas producers and Service providers. The 
following categories each represented roughly another 10 
percent of the remaining respondents: Analysts and Research; 
the Power, Transportation and Chemicals industries; and 
Government regulators/influencers in key energy nations.

Figure 2: Respondents were evenly split among different world regions and represented a variety of energy industry segments, as well as 
governments, analysts and researchers.
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The changing industry landscape
Respondents recognized many forces impacting the Oil and 
Gas industry. Among them: the need to develop, deploy and 
integrate both production and information technologies to 
enhance recovery from existing fields, explore new hydro-
carbon sources by entering new challenging operational 
frontiers and reduce environmental footprint. In addition, 
other influences vary greatly from country to country, 
including government influences like regulations pertaining  
to operations, environmental impact and carbon pricing, and 
companies’ access to energy sources and a skilled workforce.

Expected impact of external forces 
Oil and Gas production is a technology-pervasive industry  
with definitely high investment requirements, influenced by 
stakeholders with highly diverse concerns. The benefit of 
deploying new and unproven technology must balance the 
potential downside of failure. When asked to name the five 
most important external forces impacting their companies 
today, the top answer was technology progress, seen as crucial to 
providing an abundant supply of oil and gas (see Figure 3). 

Despite this awareness of the importance of technology, 
extensive industry research acknowledges that Oil and Gas 
companies have fallen short in deploying new technologies at 
the pace of general technology development. One respondent 
cited high costs and risk as barriers to commercializing 
technological solutions – even those available for more than 
ten years. 

Respondents also predicted significant increases in impact 
from environmental concerns (57 percent consider it important 
today, compared to 68 percent in 2030), government influences 
(57 percent today versus 65 percent in 2030), emergence of 
alternative energy (27 percent versus 47 percent) and urban 
growth and development (17 percent versus 31 percent). There 
was just one area in which respondents expected a significantly 
lower impact: workforce/skill availability (29 percent today versus 
14 percent in 2030). 

Some external forces primarily affect the supply side of the Oil 
and Gas industry while some mainly affect demand. A third 
category, government influences, falls somewhere in between 
supply and demand. 

Forces impacting the supply side 
The importance of production and information 
technologies 
With “easy” oil and gas on the decline, companies will need to 
address less accessible sources. This includes both unconven-
tional and conventional oil and gas located in challenging 
environments such as deepwater, Arctic and politically insecure 
locations. 

Figure 3: Oil and Gas executives expected shifting impacts from a 
multitude of external forces over the next two decades.
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Seventy-three percent of the executives we interviewed said 
that improved production technologies were essential to 
enhance operations in the future and reduce environmental 
impact. Fifty-nine percent of respondents named seismic/
reservoir data modeling as the area with the greatest potential for 
technology to improve business and operational performance, 
closely followed by integrated operations (51 percent). Business 
process management rounded out the top three (35 percent). 

Better production technologies are expected to help companies 
address environmental concerns and mitigate risks associated 
with oil and gas production. Information technologies enable 
the integration of different disciplines of technologies and 
human resources, as well as to exchange information and 
improve work processes to aim for greater operational safety 
and efficiency.

More strategically partnered research development and 
development ahead
Although opinions vary about how much companies should 
invest in R&D, the shift to more challenging frontiers will 
require further technological progress. Executives anticipate a 
huge increase in strategic partnering for future R&D, and 
readily acknowledge that future R&D will be too complex and 
expensive for any one company to manage on its own. They 
expect to strategically partner for research and development more 
than twice as much in 2030 as they do today. In sharp contrast, 
they expect in 2030 to conduct 38 percent less research in-house 
and 44 percent less through outsourcing. 

Companies have historically depended on service providers 
and collaboration with research institutions and universities for 
technology development and deployment. Increasingly, 
advanced R&D alliances with entities within and outside the 
industry will be required to develop solutions for future 
operational challenges.

“The short term challenge is not energy source 
availability – there are enough hydrocarbon 
resources in the world for at least the next 
century – but rather how to develop them 
effectively and safely with technology as a key 
enabler.”
Director, Petroleum Directorate, Europe

“In the future, we need more R&D 
partnering among Oil and Gas companies as 
the future R&D is too complex for any one 
company to manage.”
VP Corporate Strategy, Oil and Gas, Europe
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Limited growth of alternative energy 
Technology, combined with high energy prices, is also seen as 
the main driver for the evolution of alternative energy sources. 
Many alternatives have direct or indirect potential as future 
substitutes for fossil fuels within the same area of application. 
However, alternative energy carriers based on renewable 
sources, or non-emission energy carriers transformed from 
fossil energy carriers, are considered viable alternatives either 
in areas with high population density burdened with heavy 
environmental load, or underdeveloped areas with limited 
energy supply. 

Although our findings show that Oil and Gas executives 
believe alternative energy, and especially renewables, will 
continue growing significantly, its growth is likely to be limited 
by several factors related to viability, scalability, feasibility and 
suitability. These factors result in many alternatives will 
continue to have low return on investment compared to 
conventional fossil energy.

Some of the challenges relates to scarce raw materials, storage 
and transportation, and the fact that conversion from one 
energy carrier to another is very energy inefficient and hence 
costly. Further more, both alternative energy carriers and 
energy carrier alteration has high switch cost and requires 
often extensive infrastructure changes in manufacturing, 
distribution and end-user segments. All these challenges are 
likely to position alternative energy sources as locally scaled 
solutions in the short term. 

Evolution of alternative energy sources is welcomed and 
necessary to meet future energy demand, but heading toward 
2030 extensive industry research indicates that alternatives will 
continue to have a smaller share relative to oil and gas. This is 

true especially because many technological innovations needed 
to develop alternative energy have a long lead time from lab to 
commercialization. However, a gradual erosion of fossil  
energy sources relative to non-fossils is expected on the 
horizon beyond 2030. 

Underestimating the availability of future skills
Surprisingly, Oil and Gas 2030 Study respondents judged 
workforce skills availability to be a decreasing concern between 
now and 2030. But we believe Oil and Gas companies risk 
underestimating this factor and its associated future impact on 
operations, especially in key markets like the U.S. with an 
aging industrial workforce. In the 2010 IBM Global CEO 
Study, Chemicals and Petroleum industry CEOs indicated that 
people and skill-related issues were the top concern.1

In addition, more competition for critical skills is indeed likely 
in the coming decades because a new mix of scarcer strategic 
skills will be sought by several industries (see Figure 4). In 
particular, the industry faces high demand for technologists, 
strategists, scientists, multi-energy and risk management 
experts. 

“More strategic skills will be required to 
continuously monitor the changing energy 
landscape and execute on opportunities.”
Head of Strategy, Oil and Gas, Middle East
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We believe executives also may be paying too little attention to 
skills they ranked in the bottom two spots: manufacturing, and 
distribution and logistics. Both of these skills are essential in more 
challenging operational frontiers. Many unconventional 
alternatives require high-tech manufacturing processes and the 
absence of viable processes is posing scalability and viability 
issues. In addition, operating in challenging environments will 
require different distribution and logistics than more tradi-
tional on-shore and off-shore operations since the assets and 
the technologies are likely to be somewhat different. 

Forces impacting the demand side 
Despite greater efficiency and “green” innovations, 
demand for fossil energy is likely to continue to rise 
The increasing price of energy, combined with concerns about 
global warming, continues to drive greater focus on energy 
efficiency in transportation and power generation, distribution 
and consumption. Although we expect important green 
innovations in terms of viable plug-in electric vehicles and 
smarter grids, the greatest impact to oil demand for at least the 
next decade is likely to come from energy efficiency gains in 
existing transportation systems and vehicles. 

Emerging markets can especially benefit from this approach by 
developing directly into energy-efficient growth and avoiding 
the more energy-demanding path of the established industrial 
world.

The auto manufacturers expect up to 35 percent efficiency 
gains from present level in combustion engine powered 
vehicles from technological developments addressing engine, 
transmission, weight reductions and aerodynamics.2 Our 
in-depth interviews show that toward 2030, this number could 
be much higher with advanced self power generating hybrids 
and improved car bodies with new energy-storing material that 
could replace traditional car body material.  

Despite many innovations intended to boost energy efficiency 
and promote cleaner alternative energy, they are likely to have 
greater impact on energy demand after 2030. In the next two 
decades, the growing populations in emerging markets will 
demand more energy, and the total global demand for energy 
is anticipated by most industry researchers to be from 40 to 50 
percent higher in 2030 than 2010. Around 60-70 percent 
increased demand is expected in non-OECD countries. The 
primary energy mix is expected to remain dominated by 
around 80 percent mix of coal, natural gas and oil, and make 
huge energy consumers like China, India and U.S. source their 
power with cleaner energy than coal to address the carbon 
emission challenge. 

Technology and innovation

Strategy and leadership

Multienergy knowledge

Risk management

Collaboration and communication

Geo-politics

Engineering

Finance and analytics

Business process management

Sales, marketing and customer 
relationship management

Sourcing and procurement

Manufacturing

Distribution and logistics

85%

80%

47%

41%

32%

32%

31%

22%

19%

19%

15%

14%

10%

Figure 4: Oil and Gas will require a new mix of scarcer strategic skills 
that are also in demand by several other industries.
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Governmental impacts on supply  
and demand 
Most government actions related to the Oil and Gas industry 
affect the supply side, including: stricter operational rules, a 
wide range of unrelated carbon regulations, and geopolitical 
competition to obtain sufficient energy security and support 
national economic growth. Significant governmental actions 
that affect the demand for oil and gas include the promotion  
of both cleaner energy and end-use efficiency.

Supply impact: Stricter operational rules 
Seventy-five percent of respondents expect governments to 
impose greater regulations and control in the future. Stricter 
operational regulations, increased liability, and higher cost for 
more compliance and increased operation time are expected to 
address operational safety, sustainability and reduce the greater 
societal impact. 

Tighter controls on oil and gas operations will require a new 
approach to sharing risks. The emergence of industry-wide risk 
sharing funds, more capital security/insurance and compliance 
requirements will probably result in limited number of smaller 
producers and hence presence of fewer players. What’s more, 
over regulation could hinder the development of oil and gas 
solutions and ultimately restrict supply – at worst, leading to 
energy crises at local levels or even on a global basis. And in 
any case, governments will remain unable to “legislate away” 
human error.

Supply impact: Globally disparate carbon regulations 
Although the industry today is clamoring for a consistent 
global agreement or framework to address the cost to 
companies of GHG emissions (carbon pricing), the majority of 
Oil and Gas executives we interviewed (61 percent) expect this 
will not happen in the next two decades (see Figure 5). 

In prioritizing their own economic and social wealth and 
security, nations are expected to continue developing their own 
individual policies without seeking aligned global agreement 
about carbon pricing and emissions reduction. We already see 
different carbon pricing schemes such as direct regulation, cap 
and trade/dividend, and carbon offset/tax coming in place globally. 
By and large, Oil and Gas companies respond to the govern-
mental goal of pricing pollution by incorporating the price 
they are charged for carbon emissions into their customers’ 
end price. However, efficient emission reduction/capture could 
well be regarded as a source of competitive advantage.

Figure 5: Companies will have to operate in global environments that 
are diverse and unaligned with regard to carbon regulations.
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Supply impact: Geopolitical competition 
As emerging nations accelerate the demand for energy, experts 
around the world foresee fierce competition for access to 
natural resources like freshwater, raw materials, minerals and 
fossil fuels. In the 2010 IBM Global CEO Study, 82 percent of 
CEOs in the Chemicals and Petroleum industries expected a 
shift in economic power toward rapidly developing markets in 
the next five years. During the same period, 80 percent of 
CEOs expect this shift to be the largest factor impacting 
Chemicals and Petroleum organizations.3 Despite competition 
among emerging and developed nations, important dependen-
cies like technology, capital, expertise, market access and 
environmental issues may spur some countries to team with 
others to address those dependencies.

Demand impact: Promoting use of cleaner energy 
Governments are expected to continue to support development 
of cleaner alternative energy to mitigate the environmental 
impact of energy consumption, and at the same time secure 
energy supply. Our respondents cited renewables, gas and 
nuclear energy as the three energy sources to receive the most 
prominent government support (see Figure 6).

For energy security purposes, governments are likely to 
diversify in locally abundant and cleaner energy sources. 
Governments will also support the evolution of green innova-
tions such as electric vehicles and smart grids.

Shifting competition among industry 
participants
Today’s Oil and Gas industry is comprised of a broad mix of 
participants that are not equally advantaged. Each has different 
combinations of: access to energy sources, consumer markets, 
availability of capital and/or special “know-how” and tech-
nology. International oil companies (IOCs) are now being 
challenged by national oil companies (NOCs), in terms of 
access to both energy sources and technology expertise 
developed in-house or acquired from service providers. Future 
energy growth markets are located closer to many of the 
NOCs that already possess the majority of oil and gas sources, 
however these players are also expanding internationally to 
gain even more access to energy sources, technologies and to 
grow revenues. In particular, the NOCs with great emerging 
demand in home markets and limited energy sources are 
growing on the international stage to secure supply.

Renewables

Gas

Nuclear

Oil

Biomass/Algae

Coal

Hydrogen

67%

59%

58%

35%

35%

23%

10%

22%

32%

33%

17%

32%

39%

32%

10%

9%

9%

48%

33%

39%

58%

High Medium Low
Expected level of government support

Figure 6: To secure supply, respondents expect most governments 
to support cleaner alternative energy through further research, 
development and deployment.
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Future roles of IOC, NOCs and service providers
With limited energy source access, the role of IOCs is under 
pressure, especially if NOCs reduce their demand on IOCs for 
technology and risk expertise. Forty-eight percent of respon-
dents predict that by 2030, IOCs will diversify in related energy 
products and services. Forty-eight percent also predict that by 
2030, IOCs will be complementary technology providers serving 
NOCs (see Figure 7). 

Local variations of the changing industry landscape
Various external forces are having variable impact in different 
parts of the world, and different polices for energy security 
and mitigation of carbon emissions are expected to lead to 
different supply and energy mixes by region, with oil, gas and 
coal remaining as major global contributors.

Our findings revealed striking “local” differences between 
developed (OECD) nations and developing nations (non-
OECD) regarding the impact of external forces. In developed 
nations, environmental concerns are a decreasing worry, while 
developing nations rank it as more important – this contrast is 
in line with the expectation of an energy demand increase of 
about 60 percent through 2030 among non-OECD nations.

Increasing government influences are expected to impact 
OECD nations more than non-OECD nations. Non-OECD 
countries are often already highly-regulated markets where 
governments have strong ownership or involvement in 
companies.

Interestingly, energy source availability was a higher concern 
for OECD than non-OECD countries. Although some of the 
major non-OECD nations, such as China, are following an 

aggressive international energy security agenda, emerging 
nations (Saudi Arabia, Qatar, United Arab Emirates and Iraq, 
as well as Brazil and Russia) possess most of the future oil 
and gas sources. 

Other local variations will stem from governments that:

• Have different approaches to achieve efficiency in 
transportation sectors and sustainability in related water 
and food production/supply

• Base decisions on the principle of producing energy close 
to the source of demand rather than implementing global 
distribution. 

Our interviews showed that executives see crude oil and gas 
as the most essential sources in globally diversified energy 
mixes, while nuclear and solar are expected to play a greater 
role in the East. More local energy mixes will emerge with 
locally “preferred” alternatives. However, there will not be a 
choice between “this or that” energy source, but rather “this 
and that,” as all energy sources will be needed to manage 
mounting demand. 

Figure 7: Respondents predict more changes in the roles of IOCs.

48%
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In the future, we can expect that more diversified operations, 
mergers and acquisitions (M&A) and deeper complementary 
partnerships will emerge as the IOCs’ role is challenged due to 
uneven distribution of oil and gas sources, and resource holders 
will demand technological expertise. This trend will be further 
strengthened by unaligned global regulations, especially on 
carbon price.

This clearly reflects the uncertainty about the future role of 
IOCs, and we see IOCs implementing different strategies, such 
as becoming more focused on core operations and divesting 
non-core, low-margin segments. Divestments can provide 
financial strength to address the increasing capital and future 
risk security requirements, and preserve capital for later 
investments as they re-shape their industry roles. At the same 
time, IOCs are acquiring and partnering with small- to 
medium-size focused technology players to strengthen 
capabilities in niche segments. This is in line with our findings 
that most companies, and in particular IOCs, see the greatest 
opportunities in enterprise and revenue model innovation, to 
enhance cost efficiency and seek new sources of revenues in 
diversified but related niche oil & gas segments such as 
unconventionals. We found less interest among companies  
to innovate their industry model, creating new value chains. 
This is quite an interesting contradiction considering that the 
emergence of alternative energy is one of the two impact forces 
with the highest growth toward 2030. 

NOCs are expected to continue pursuing M&As, joint 
ventures (JVs) and extensive partnering to secure source, 
market and technology access. Seventy-nine percent of 
respondents agreed that service providers will continue to be 
complementary service and technology providers. Service providers 
have historically led technology development and deployment 
in the industry, and this is expected to continue, with relations 
between NOCs and service providers remaining strong. There 
is little doubt that NOCs will grow in prominence in the 

future, with new complimentary partnering involving the most 
advantageous NOCs to combine energy source, capital, asset 
and market access with technology, risk and operational 
expertise. This will result in INOCs – powered and fully 
capable NOCs acting as international oil companies on the 
global scene.” 

Our interviews revealed that executives expect changes in 
combinations of industry partnerships, including more partner-
ships between companies from the emerging nations and the 
companies from developed nations. Some partnerships 
between IOCs and NOCs are likely to persist, as IOCs will 
adapt to meet “resource owning” nations’ local needs beyond 
operational technology and risk expertise. Locally customized/
tailored partnering approach from IOCs will address wealth 
redistribution, sustainability, environmental and society 
development challenges: water, education, health, energy, infra-
structure and security. Thus, fewer – but deeper complimen-
tary and more integrated – partnerships with broader scope are 
expected between IOCs and NOCs. 

Preparing now for 2030
Many Oil and Gas companies have weathered the storm of the 
recent recession, but many still face significant challenges and 
uncertainties for the long term, as they take on more complex 
projects and expand their footprints to enter unfamiliar or 
remote regions. Being ready to compete in the changing 
energy landscape requires addressing supply and demand side 
challenges, which vary by nation and company profile.

Arguably, the best Oil and Gas companies in 2030 will not 
just be the biggest resource holders with the strongest balance 
sheets. Those who remain competitive will find themselves 
focusing on deploying strategic technologies that enhance 
both production and information management enabling 
the following five critical success factors: performance 
management, enterprise risk management, operational 
excellence, people management and adaptive business models.
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Improve production and information technologies
New technologies are vital to efficient exploration, improved 
recovery and operating within acceptable health, safety and 
environmental requirements. Along with more strategically 
partnering both within and outside the Oil and Gas industry, 
we expect future technology progress to help operations in 
four ways – the first three relate to production technologies 
and the fourth is about how to apply information technologies:

1. Improve exploration of new oil and gas resources
2. Enhance recovery from existing fields in production and 

operation of more challenging conventional and unconven-
tional sources 

3. Reduce the environmental footprint and risks of different 
types of oil and gas production activities

4. Integrate multi-discipline human resources, information 
exchange, technologies and work processes to enhance 
operational safety and efficiency.

Improve exploration of new oil and gas resources 
With the number of new large discoveries declining, it 
becomes even more important to improve the data acquisition, 
imaging, interpretation and modeling of more complex 
geological structures that require high resolution and much 
more accurate seismic imaging/mapping. Advanced techno-
logical business analytics provided by future supercomputing 
and sensing/data acquisition capabilities can enable Oil and 
Gas companies to access information for 4D seismic processing 
and reservoir modeling.

Enhance recovery from existing fields and tap challenging 
sources 
Technological progress and the expectation of persistent rising 
energy prices have made unconventional oil and gas sources 
more attractive and viable. Although many interviewed 
executives expected this trend to continue, they expressed 
worry about the environmental footprint, high energy require-
ments for operations, high upfront capital costs and land access 
associated with such sources. They welcomed technologies and 
operational advances that could limit this potential downside of 
unconventional operations. 

Much of the supply increase in the recent decade has resulted 
from improving recovery from existing large fields. Technology 
holds great potential to benefit this activity further. Improved 
Oil Recovery (IOR) techniques have proven their worth to 
access dispersed trapped oil and residual low mobile oil. With 
intelligent instrumented fields and integrated information 
technology, advanced IOR techniques are expected to enable 
even more efficient production and prolong the life of existing 
fields.

Reduce environmental footprint and production risks 
In the coming years, the Oil and Gas industry will face stricter 
requirements on its general environmental footprint and 
emissions to earth, sea and air during operations. Today, there 
are wide ranges of technological research initiatives in the 
world – on different ambition levels and maturity stages – to 
address limitations of environmental footprint of human 
energy consumption. Oil and Gas is an important player and 
will be challenged to adapt to the shifting requirements. 
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However, the industry operates in a strong competitive market 
and all voluntary activities beyond the “rules of the game” and 
instructions from authorities must in the long term endure a 
cost-benefit analysis. Assessment of environmental effort will 
probably be subject to more than business economics and 
accounting. The challenge here is to transform costly environ-
mental protective efforts into benefits and competitive advan-
tages. 

Integrate human resources, information, technologies and 
work processes 
Integrated operations (IO) and digital oil fields have proven 
valuable in recent decades. But most executives believe there is 
more potential to be realized. Looking toward 2030, they see 
integration becoming even more critical to connect the various 
technological disciplines and innovations with people and 
processes. IO will be critical to help Oil and Gas companies:

•	 Realize synergies through an integrated information 
framework 

•	 Empower employees working remotely to operate a diverse 
set of operations, processes and assets in a globally integrated 
environment

•	Deliver the right information on demand to the right people 
at the right time for better decision making.

Each of these four technological areas of focus will require 
strategic partnering and research in the future. Deeper 
industry-wide collaboration among Oil and Gas companies, as 
well as more active involvement with global authorities, will be 
important. This is especially true in cases where technologies 
address more universal environmental needs. Companies need 
to use technology as a source of competitive differentiation by:

•	Actively participating in strategic technology alliances both 
within and outside the industry. Build “best of breed” 
technological collaborations from investors, suppliers, 
operators, and sister and niche industries, and in consortiums 
and cartels in which they participate. 

•	Evaluating and deploying technologies on a case-by-case 
basis considering costs and economic, environmental, 
operational, safety and market benefits.

•	 Integrating production technologies and information 
technologies with people, processes, information, and with 
how the organization works. 

•	Participating in advanced technological innovation with 
end-user segments beyond just fuel efficiency in transporta-
tion. 

Success factors for Oil and Gas companies
Enhance performance management
Looking to the future, we expect an end to easy oil, lower 
margins with unconventional resources, increased competition 
among IOCs and NOCs. Greater levels of complexity will 
stem from alliances or entry into new business areas and 
require intensified efforts to achieve greater returns and 
margins. Performance management should include:

•	 Advanced analytical techniques to measure and help ensure 
business unit, asset integrity, process efficiency and safety, 
and the exposure and state of individuals in operations. 
Balanced scorecards and key performance indicators extend 
beyond the traditional measurements of lost-time injuries or 
fatalities.  

•	 External and internal peer comparison and benchmarking 
to leverage “best practices” to reduce costs and achieve 
resource efficiency across the organization. 

•	Greater emphasis on delivery of results and growth by 
discovering innovative ways of work, and stricter focus on 
the delivery of economic value created from partnerships, 
alliances and acquisitions.
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Manage enterprise-wide risk 
Enterprise-wide risk management will be important to 
effectively mitigate the increasing number and more diverse 
types of risks inherent in moving to more challenging opera-
tional frontiers. Risk expertise will become a key partnership 
and credibility criteria. To achieve safe and reliable operations, 
enterprise-wide risk management should include:

•	 A centralized risk and safety function with a Chief Risk 
Officer or equivalent to oversee operations across disciplines, 
business segments and geographies. Assure adherence to 
business principles, process safety, environmental standards, 
technical standards and commercial standards.

•	 Integrated risk processes and systems to continuously 
identify, monitor, measure and mitigate a broad category of 
risks: process, information, resource, asset, financial and 
environment.

•	 Advanced analytic techniques for scanning structured and 
unstructured data to improve preventive actions, mitigate 
risk and understand emerging trends.

•	 Independent auditing to verify that high standards and 
compliance requirements are met. 

•	A robust non-market strategy to shape policy and engage 
with resource holders, shareholders and public.

Focus on operational excellence
Operational excellence has been effective across industries at 
reducing operating costs, increasing the velocity of inventory 
and improving quality. To deliver consistently high levels of 
operational performance across all operations, operational 
excellence should include:

•	 A relentless focus on sustainability and value-adding activi-
ties that reduce waste and the environmental impact of 
operations using continuous improvement techniques; also 
promote these to suppliers/contractors. 

•	 A focus on improving the quality and consistency of 
products and outcomes in a structured way, enabled by 
advanced analytical techniques, such as Six Sigma.

•	 An operating model that applies leading practices consis-
tently for different value chains, projects, operations, assets 
and people

•	 A corporate center that manages costs and sourcing strategi-
cally, overseeing which activities should be conducted 
internally and which should be outsourced, and leveraging 
the scale of the organization for sourcing capital, services or 
products.

•	Use local stewardship to create social and economical value 
for the people in the places where you operate. Address the 
whole system of systems – including the environment, water, 
health, educational, infrastructural and security issues – to 
make cities and nations smarter.

“First we need the right skilled people in the 
right places, and then we align them with 
processes and technological disciplines, 
geographies and cultures to achieve increased 
operational capacity” 
Senior Analyst, Oil and Gas, Middle East
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Design an adaptive business model
Oil and Gas companies must search continually for new ways 
to create economic and social value, and to build and maintain 
high-value business portfolios and partnerships. To accomplish 
these objectives, an adaptive business model should include: 

•	 Credible value propositions for major resource holders, new 
alliance partners and governments in emerging markets, 
each customized to address factors like local energy sources, 
technology, risk, sustainability, market access and socio-
economic expertise and offer competitive differentiation. 
Demonstrate respect to local cultures and invest in the 
development of local communities’ needs beyond oil and  
gas operations.

•	 Extract value from M&As, JVs and alliances, and from 
dynamic operational and technological partnerships.

•	 Capabilities to exploit challenging conventional and new 
unconventional oil and gas sources, and the knowledge to 
integrate different operating models and value chains.

•	 Strategic in-house expertise to continuously monitor and act 
on the changing energy landscape, both to create and realize 
emerging opportunities.

Increase capacity through effective people management
In a recent study where IBM interviewed over 700 Chief 
Human Resource Officers (CHROs) globally, Oil and Gas 
CHROs rated increasing workforce capacity and developing future 
leaders as their top goals.4 Developing a flexible, optimal future 
skill mix operating in a globally integrated organization is vital 
to increase people’s capacity. It can enable people to work in 
new ways and environments, such as remote and global 
operations. People management should include: 

•	 The right skilled people to address future business portfolio/
project needs, such as scientists with multidiscipline 
knowledge, including technological skills, strategy develop-
ment, sustainability expertise and risk management, all with 
global diversity.

•	 People, technology, information and work processes aligned 
to operate in new environments across organizational units 
and geographies. Create and support a collaborative culture 
focused on organizational learning. 

•	 Advanced predictive, on demand, realtime information 
capabilities and strategic technologies that empower people 
to make better decisions while reducing cost and increasing 
capacity

•	 Segment and develop people based on performance, capa-
bilities and needs, pursuing development plans that optimize 
an individuals’ potential. 
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Conclusion 
For at least the next two decades, the future of Oil and Gas will 
be defined foremost by the geology of more challenging oil 
and gas sources. Companies must find new ways to progress 
technologies to supply the planet, especially the rising demand 
from emerging markets, with sustainable and affordable 
energy. 

The influences of governments worldwide – in combination 
with other supply-side and demand-side challenges – will all 
continue to impact the changing industry landscape. For most 
actors in the industry, future success will hinge on performance 
management, enterprise risk management, operational 
excellence, effective people management and business model 
adaptability. 

Underlying these success factors as a key enabler: the critical 
capability to develop and deploy strategic production and 
information technologies. To fully exploit new technologies as 
2030 approaches, Oil and Gas leaders will have to make 
strategic R&D investments, and partner both within and 
beyond the industry.

To learn more about this IBM Institute for Business Value 
study, please contact us at iibv@us.ibm.com. For a full catalog 
of our research, visit:

ibm.com/iibv

Be among the first to receive the latest insights from the IBM 
Institute for Business Value. Subscribe to IdeaWatch, our 
monthly e-newsletter featuring executive reports that offer 
strategic insights and recommendations based on IBV research:

ibm.com/gbs/ideawatch/subscribe

How ready are you?
•	How can you stay better informed of new dynamics in the 

industry landscape, including end users’ increasing use of 
alternative energies? 

•	How are risk identification and mitigation embedded in your 
organizational governance, processes and culture, and how 
will you prioritize improvements to risk management?

•	What is your plan to selectively increase investments in both 
R&D and new technology to achieve the necessary techno-
logical breakthroughs? How can you improve collaboration 
with external parties for research development and deploy-
ment?

•	 In what new ways are you considering collaborating and 
partnering with NOCs or other semi-government bodies, 
especially in emerging markets?

•	What is your long-term plan to develop a flexible and 
appropriate future skill mix?

•	How will you begin to integrate diverse operational models, 
including challenging conventional, unconventional and 
manufacturing?



16     Oil and Gas 2030

Authors
Steve Edwards is the IBM Global Industry Leader for the 
Chemicals and Petroleum industries. He has been consulting 
for over 25 years with his recent focus involving cross-border 
business transformation and associated technologies for super 
major and national oil companies. Recently, he has devoted 
significant time in key oil and gas territories including Russia, 
China and India, as well as in Central and Eastern Europe, 
Latin America, North America, Australia and the Middle East. 
Mr. Edwards is a Fellow of the Institute of Management 
Consultants and an affiliated member of the Institute of 
Chartered Accountants in England and Wales. He is a frequent 
speaker at conferences including the Oil and Money Confer-
ence in London, China Business Forum Beijing, and Oil and 
Gas World Economic Forum Moscow. He can be reached at 
steve.edwards@uk.ibm.com. 

Omar Ishaq is the IBM Institute for Business Value leader for 
the Chemicals and Petroleum industries. He has extensive 
experience in Strategy and Change consulting in the Nordics, 
and has worked with a number of large international 
Chemicals and Petroleum clients. Omar has a dual Master of 
Science degree in Business and Economics, and Strategy and 
Organizational Leadership, and is considered a subject matter 
expert on future energy matters. He can be contacted at omar.
ishaq@no.ibm.com. 

Øivind Johnsen is a Senior Consultant in IBM Software 
Group, Chemicals and Petroleum industries. He has spent the 
last four years in the Integrated Operations Center of Excel-
lence. Past roles include work as a Principal Research Engineer 
focusing on risk management and decision support in flow 
assurance and sub-sea development challenges in the Oil and 
Gas industry, as well as involvement in renewable energy 
solutions, carbon capture and storage and technology outlook 
projects. He has also 10 years experience from upstream an oil 
and gas company as Senior Reservoir Engineer. Øivind holds a 
Master’s degree in Hydro Dynamics from University of Oslo, 
Norway and a Master of Business Administration degree from 
Heriott-Watt University / Edinburgh Business School, United 
Kingdom. He can be reached at oivindj@no.ibm.com. 

Contributors
Irina Bychkova, Global Market & Solutions Development 
Lead Chemical & Petroleum, IBM GBS UK

Jon Starkebye, Director World Wide Chemical & Petroleum 
Solutions, IBM Norway

David Womack, Director World Wide Strategy & Business 
Development Chemical & Petroleum, IBM USA 

Allan Roberts, Industrial Strategy and Change Leader, IBM 
GBS UK and Ireland

Adrian Chapman, Industrial Portfolio & Business development 
Petroleum Upstream, IBM GBS UK

Ranchhod Yagnik, Industry Leader, Chemicals & Petroleum 
Industry, IBM GBS GD India



The right partner for a changing world
At IBM, we collaborate with our clients, bringing together 
business insight, advanced research and technology to give 
them a distinct advantage in today’s rapidly changing environ-
ment. Through our integrated approach to business design  
and execution, we help turn strategies into action. And with 
expertise in 17 industries and global capabilities that span 170 
countries, we can help clients anticipate change and profit from 
new opportunities.

References
1 “Capitalizing on Complexity: Insights from the IBM 

Global CEO Study. Chemicals and Petroleum Industry 
Executive Summary.” IBM Institute for Business Value. 
May 2010. ftp://public.dhe.ibm.com/common/ssi/ecm/en/
gbe03315usen/GBE03315USEN.PDF

2 Statistic is from in-depth interviews with automobile 
manufacturers, Oil and Gas 2030 Study.

3 “Capitalizing on Complexity: Insights from the IBM 
Global CEO Study. Chemicals and Petroleum Industry 
Executive Summary.” IBM Institute for Business Value. 
May 2010. ftp://public.dhe.ibm.com/common/ssi/ecm/en/
gbe03315usen/GBE03315USEN.PDF

4 “Working beyond borders: Insights from the IBM Chief 
Human Resource Officer Study.” Chemicals and 
Petroleum industry analysis. IBM Institute for Business 
Value. October 2010. 



Please Recycle

© Copyright IBM Corporation 2010

IBM Global Services 
Route 100 
Somers, NY 10589 
U.S.A.

Produced in the United States of America 
November 2010 
All Rights Reserved

IBM, the IBM logo and ibm.com are trademarks or registered trademarks  
of International Business Machines Corporation in the United States, other 
countries, or both. If these and other IBM trademarked terms are marked 
on their first occurrence in this information with a trademark symbol (® or 
™), these symbols indicate U.S. registered or common law trademarks 
owned by IBM at the time this information was published. Such trademarks 
may also be registered or common law trademarks in other countries. A 
current list of IBM trademarks is available on the Web at “Copyright and 
trademark information” at ibm.com/legal/copytrade.shtml 

Other company, product and service names may be trademarks or service 
marks of others.

References in this publication to IBM products and services do not  
imply that IBM intends to make them available in all countries in which 
IBM operates.

GBE03376-USEN-00


