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Executive Summary 
The sustained drop in the price of oil since June 2014 presents Oil & 
Gas companies with an urgent need to revisit their cost structures. 
The gains can be significant for those willing to challenge the 
traditional cycle—temporary cuts during oil price drops and then 
flooding resources into non-optimized operations. Oil & Gas 
companies have a genuine opportunity to automate operations in 
ways that will allow them to substantially increase their 
competitiveness for the long term. In fact, Oil & Gas companies can 
better utilize Smart Machines because of their structure and 
advanced data ingestion.   
 
An analysis of the market forces impacting competition in the 
upstream sector reveals that intense cost rivalry between existing 
market players is the primary factor driving competition. Moreover, 
cost is the area that companies can control independently of other 
market influences.   
 
Smart, connected technologies are now enabling a “third wave of IT-
driven competition”1 that is likely to have a profound impact on most 
industry structures. Those Oil & Gas companies that lead the way in 
the adoption of Smart Machines will dramatically improve operational 
efficiency at significantly lower costs. Through the use of machine 
learning and cognitive computing, new efficiency benchmarks can be 
set across a myriad of upstream processes. The result will be 
companies that are better able to mitigate future cycles of price 
fluctuations, increase resilience against market share attacks from 
their rivals, and enhance their competitiveness for the long term. 
 

 

                                                 
1 Michael E. Porter and James E. Heppelmann, “How Smart, Connected Products Are Transforming 
Competition”, Hardware Business Review, November 2014 Issue 
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The Drop Felt ‘Round the World 
The Oil & Gas industry has experienced a 
sudden and unexpectedly sustained drop in 
price since June 2014 (see chart). Not since 
the global recession of 2009 has the industry 
experienced such a precipitous decline in oil 
prices. Examining the circumstances that led 
to this situation lead to a better understanding 
of the industry’s competitive dynamics.  
 
Principal factors contributing to the drop in 
prices include the following: 
 

1. Since 2008 the United States has significantly increased production 

of domestic oil, reaching 11.6 million barrels of oil per day in 2014. 

The United States is now the largest oil producing country, 

surpassing Saudi Arabia and Russia. This has resulted in both a 

significant decrease in oil imports by the United States and an 

increased oil supply on the world market. 

 
2. National Oil Companies (NOCs) are in a stand-off for market share 

with the rest of the world’s producers. Most, if not all, NOCs play 

significant roles in funding their nation’s economies. In fact, 7 of the 

top 10 Oil & Gas producers are NOCs (see chart below). Many of the 

NOCs in OPEC have a low breakeven cost per barrel of oil, some as 

low as $10 per barrel. In addition, many of them have access to 

significantly large cash reserves. In a bid to maintain their market 

share, OPEC decided in late 2014 to tap those reserves while 

maintaining oil production—thus ensuring sustained low prices. 

 Oil & Gas Producer Primary Ownership 2014 Production BOED 

1 Saudi Aramco State 12.0 million 

2 Gazprom State 8.30 million 

3 National Iranian Oil Co. State 6.00 million 

4 ExxonMobil Public 4.70 million 

5 Rosneft State 4.70 million 

6 PetroChina State 4.00 million 

7 BP Public 3.70 million 

8 Royal Dutch Shell Public 3.70 million 

9 PEMEX State 3.60 million 

10 Kuwait Petroleum State 3.50 million 

 
Source: Christopher Helman, “The World’s Biggest Oil & Gas Companies – 2015,” 
               Forbes Magazine, March 2015 
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3. The economies of the BRIC countries (Brazil, Russia, India, and 

China) that were forecast to drive increasing oil and gas demand 

have faltered. For example, China’s economic growth rate in 2014 

was the slowest in 24 years.   

 

A History of Cyclical Price Fluctuations 
Although unexpected, this recent drop in oil prices is not 
unprecedented. Since the initial run-up of oil prices prior to the 1973 
Arab Oil Embargo, there have been four decades of cyclical oil prices: 
significant increases in price only to be followed by equally significant 
decreases in price. 

                                              

 
               Crude Oil Prices Since 1861 Source: BP Workbook of Historical Data 

 

During each period of oil price decline, the players in the market 
reacted to what they perceived as the “new normal.” Two common 
reactions included mergers and acquisitions and the wide-spread 
adoption of Enterprise Resource Planning (ERP) systems. The 
current downturn presents a unique opportunity for technology to 
take a leading role in bolstering the competitive edge of industry 
players in Upstream Oil & Gas.  
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Competitive Forces Driving Strategy 
 
 
Further analysis of the Oil & Gas industry using Michael Porter’s well-
known Five Forces Model (see the figure below) reveals where a 
forward-thinking organization can gain competitive edge.  

 
 

Source: Michael E. Porter, “The Five Forces That Shape Competitive Strategy”,  
              Harvard Business Review, January 2008 

 

Of the forces in Porter’s framework, four have limited ability to shape 
competitiveness within the Oil & Gas industry: 
 

 Threat of New Entrants has been quite low since the early 1970s, 

when US production peaked and OPEC members began acting in 

concert to adjust the supply of oil. 

 

 Bargaining Power of Suppliers resided primarily within the OPEC 
cartel from the early 1970s through the mid-2000s. At that point it was 
challenged by the United States from 2008 through 2014 as shale 
production increased and the United States regained its position as 
the world’s largest oil producer. This may be short-lived, however, as 
the resultant low prices and discipline by OPEC members caused a 
significant impact on the future of shale oil production.  

 

 Bargaining Power of Customers is largely non-existent in this 
industry. While we have recently seen a strong drive to improve 
energy efficiency, the impact of that decreased consumption has 
been marginal. 
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 Threat of Substitute Products or Services has waxed and waned 

over the past 40 years, with periodic drives to alternative energy 

sources. While these will likely continue, low oil prices, switching 

costs, and convenience all weigh heavily in favor of reliance on 

petroleum energy sources. 

 

This leaves the fifth force as the most significant contributor. 
 

 Rivalry Among Existing Firms has varied substantially over the 

past 40 years. While prices and demand were high, the “rising tide 

floated all boats” with enough market share for everyone. By contrast, 

periods of low oil price inspired significant rivalry: among the NOC 

members of OPEC who needed to maintain revenue to support their 

countries’ economies as well as private oil companies answering to 

their shareholders. A common competitive strategy is for stronger 

companies to acquire smaller companies, thus eliminating 

competitors and benefiting from economies of scale. An equally 

important strategy is for stronger companies to adopt leading edge 

technology to improve cost structures. 

Clearly an intense battle for market share based on price is the main 
focus of competitive strategy. The cost of operations that makes 
lower pricing possible is the key to success for most firms as they 
strive to win a competitive edge. At no previous time, has information 
technology offered the potential to impact operations so significantly. 
With the rise of Smart Machines this is about to change.  

 
 
The Smart Machine Era: Just in Time for the Oil & Gas Industry 
In the November 2014 issue of Harvard Business Review entitled 
“How Smart Connected Products Are Transforming Competition,” 
Michael Porter and James Heppelmann discuss how business has 
entered a third wave of competition driven by information technology. 
Porter and Heppelmann describe a world in which embedded 
sensors, processors, software, and connectivity in products (in effect, 
computers are being put inside products) will transform most every 
industry. Massive amounts of new machine-generated data will 
enable many of these transformations. Currently, the upstream 
industry is awash in data; to have a lasting competitive impact, much 
of the data needs to be cleansed and processed by either human 
labor or Smart Machine technology.  
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What is different about the Smart Machine era and how does this 
bear on the upstream industry? First, intelligent machines across 
industry will begin to intake, analyze, process, and output 
recommendations and insights that cannot be easily replicated by the 
human labor force—at least not without considerably more time, 
expense and effort. For the upstream industry, the processing of data 
gathered from sensors at the well site will be a natural progression. 
 
The lexicon of “Smart Machines” covers a variety of technologies. 
Below are several key definitions:  

 

Term  Definition 

Smart 
Machine 

Systems that use machine learning to achieve 
outcomes and make decisions typically provided by 
humans 

Cognitive 
Computing 

The ability of a computer based system to interact 
with humans on a natural basis 

Machine 
Learning 

The practice of using algorithms to self-learn and 
change by analyzing data. 

Internet of 
Things 

Network of physical objects that can exchange data 
with a centralized system or amongst one another. 

   
Second, the human labor force will be joined by a virtual labor force. 
Routine and repetitive tasks will be assigned to virtual engineers, 
thus freeing their human counterparts to anticipate and adapt to 
change at a much more rapid pace. Virtual engineers are complex 
algorithms and advanced automation process routines that detect 
and analyze data and then recommend outcomes. Virtual engineers 
can also continuously learn from past experiences and suggest 
optimal future responses using a correlation of circumstances. KMG 
International, one of the leading oil companies in Eastern Europe, 
recently realized the benefits of adopting Smart Machines and virtual 
engineers. Just one year after implementing IPsoft’s monitoring and 
control automation solutions, KMG International reduced IT 
expenses by more than 27% while expanding services and improving 
service levels in parallel.   
 
In fact, virtual engineers are already deployed within approximately 1 
in every 5 Fortune 500 company. Virtual engineers will be able to 
automatically acquire and apply knowledge much like their human 
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counterparts, except virtual engineers can work 24X7 and do not 
require vacations. The ability of virtual engineers to rapidly learn and 
proactively react to data inputs is but one of the key distinguishing 
features of Smart Machines. The introduction of such a virtual 
workforce also arrives at an opportune time for upstream as “The 
Great Crew Change” steadily rises to become one of the industry’s 
most challenging issues. Some studies indicate that as many as 50% 
of the US Oil & Gas workforce could retire in the next five to seven 
years. Forward-thinking upstream companies will want to explore 
how Smart Machines and accompanying cognitive systems can 
capture and retain years of industry experience and knowledge 
capital. 
 
Oil & Gas executives will also need to anticipate the macro forces 
that will impact the overall labor pool and move early to capture new 
skills. Roles for knowledge workers within the industry will evolve as 
well. An Oxford University study published in 2013 predicted that 
more than 40% of current jobs will disappear in the United States 
over the next two decades during the rise of Smart Machines. As in 
the past, advances in technology will inspire leaders to create new 
roles that leverage the capabilities of new technology and formulate 
the new processes that lead to competitive success.  

 

Indeed, Smart Machine benefits and business process impact is 
already evident in the Oil & Gas industry. At its December 2014 
Amelia launch, IPsoft discussed how cognitive systems are already 
being deployed in the Oil & Gas industry to process invoices and 
support training initiatives. Enterprises are realizing 30% to 50% 
savings by applying Smart Machine technologies in retail, financial 
services and automotive IT departments. The potential for resolving 
routine tasks with systems like IPsoft’s Amelia solution is virtually 
limitless. Equally important, the impact on the cost of labor as well as 
the potential for enhanced safety will be staggering.  
 
However, simply accepting a cost-only case for Smart Machines 
limits the window of competitive advantage. Nurturing skills, including 
critical thinking and high-touch engagement, that build on this 
technology will be essential in paving the way to sustainable 
competitive advantage.  
 
So, with all this potential, where to start with Smart Machines? 
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Where to Start with Smart Machines  
Several ingredients form the foundation for realizing the potential of 
Smart Machines. Although there are many more, we start with four 
below. 
 
1. New Skills, New Suppliers and Collaborative Focus 

To realize the benefits of the Smart Machines, Information 
Technology, the business, and suppliers will need to collaborate as 
they never have before. Upstream information technology 
organizations will need to prepare their teams with technical skills 
necessary to fully embrace Smart Machine technology while also 
building social skills that will facilitate a high-degree of collaboration 
with both business units and suppliers bases, not just information 
technology suppliers. Upstream business unit organizations will need 
to understand key supplier strategies and roadmaps regarding Smart 
Machine technology – in some cases, businesses will need to 
evaluate the need for new suppliers in order to keep pace with more 
competitive peers. Individuals who are willing to question “old 
paradigms” and willing to embrace change will likely be successful. 
Becoming familiar with Smart Machine technology will take time – it’s 
important to start early and start slow with incremental goals. 
 
2. Understand Business Process and Architecture 

A basic understanding of how business processes work is at the heart 
of realizing most any business benefit using a new technology. In the 
case of Smart Machines, organizations should begin by documenting 
repetitive and repeatable business processes.   
 
In addition to understanding business process, organizations will also 
want to develop a methodical “building block” approach to Smart 
Machine architecture. Successful organizations will need to retain 
architectural control and flexibility to realize the full benefits of Smart 
Machines. As mentioned earlier, new skills and new suppliers will 
likely be necessary. However, beware of intermediaries who offer 
proprietary solutions bundled in long-term contracts. Not unlike the 
previous generations of IT, the Smart Machine era is certain to 
experience its fair share of changes in specifications and guidelines. 
Unlike previous IT eras, the cost of a mistake in the Smart Machine 
era could mean the difference between business success and failure 
given its potential impact within companies and across industries. 
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3. Data Management Strategy 

Many Oil & Gas companies have begun to implement data or 
information management strategies to harness current data from a 
variety of distributed and often conflicting sources. However, 
enterprises have struggled to design and maintain policies and 
procedures that realize the full value and insight of corporate data. 
For oil & gas, data is one of the most strategic assets held; an 
effective data management strategy can have bottom line impacts to 
both cost and revenue. This is particularly true within upstream 
exploration business units.  
 
Moreover, machine learning relies on a combination of algorithms 
and data to produce insightful results. A robust data management 
strategy is a foundational building block necessary, or “pre-requisite”, 
to build a Smart Machine strategy. A complete data management 
strategy should include a tactical roadmap with accompanying 
maturity steps to anticipate the arrival of Smart Machine technology 
in the enterprise. Once a data strategy is established, Smart 
Machines will be able to assist their human colleagues cleansed data 
ready for predictive analytics systems.   

 
 
4. Plan Early for Significant Change Management 

Not for the first time will the introduction of new technology require 
change management across the organization. McKinsey & Co. 
recently conducted a study to understand just how much data 
gathered from offshore rigs is used by decision makers in the recent 
race to mine new data inputs.2 The study found that less than 1% of 
30,000 data points was actually being used by decision makers 
despite the investment in collecting the new data. Embedding new 
changes into your organization and preparing your teams to embrace 
these changes remains a critical success factor. As cognitive 
technology ushers in a new relationship between man and machine, 
the change management process will need to be expanded to include 
both human and virtual labor forces that includes supplier labor 
forces. 
 
 

  

                                                 
2 Tom DiChristopher ”Oil Firms Are Swimming In Data They Don’t Use”, CNBC article, March 2015 
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Conclusion 
The recent decline in the price of oil has not altered the external 
competitive forces driving the Oil & Gas industry. Those companies 
that transform their internal cost structures will gain competitive 
advantage. Recent advances in smart, connected products will allow 
companies that adopt Smart Machines to progress to a new 
collaborative era, where virtual engineers and the next generation of 
knowledge workers join forces more effectively. Smart Machines will 
yield a significant competitive advantage and enable upstream 
companies to thrive in a market challenged by low oil prices, strong 
national oil companies, and potential substitutes, such as renewable 
energy. 
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