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Constructing future capabilities
via innovation strategies:
oil & gas majors’ profiles

This paper describes how the oil & gas majors develop
innovation model. New innovation methods are incorporated
into strategies and practices. The study focuses on leading
oil & gas companies and describes modern approaches to
innovation management. The paper shows how the companies
involve external and internal groups and resources into
creating new values in models, process and products. Four
types of structures responsible for generating innovations
are identified and presented. The paper argues that, most
innovations today require new approaches to internal
leadership development, new generation of innovators.

Keywords: innovation strategies, corporate strategy,
innovation leadership.

business paradigms. Dynamic changes in the
global economy, technological advances, and the
evolution in consumer and market demands, have put
great competitive pressures on business throughout the
world. The pace of changes has accelerated dramatically
[7]. It means that the companies should be more precise
in identifying the approaches to innovation perspectives.
Innovation management, innovative business development
is defined as the search for and implementation of the best
solutions. «Innovation is an essential means by which
organizations survive and thrive» [11]. By managing
innovation the company administer its vision of future
company’s state. There are plenty of approaches to
innovation concepts in academician circles. «The
innovation has to involve a consistent strategic direction.
There has to be a strategic vision within which you are
innovating» [3]. Innovation renaissance is a renewal of new
ideas that create value — nationally, internationally, and
individually. It’s not only essential for the world economy
and the nation, but also for the leader in the competitive
world» [7]. Business models, technologies, processes,
products are the objects of the update. Innovations
contribute centrally to economic performance, corporate
competitiveness, environmental sustainability, level and
nature of employment [11]. The value of the innovation
is measured with the result. Innovation management
performance is evaluated by developed and implemented
improvements. Innovation process is extremely complex
and involves an effective management of variety different
activities [5]. Following to M. Porter «innovation is the
only way to have a competitive advantage» [3]. And it’s
especially relevant to E&P majors for which economy of
scale is the irrelevant paradigm.
Following «Breakthrough innovation and growth»
report, PWC team revealed «a clear correlation between
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innovation and success in growing revenues across

industries. Over the past three years, the most innovative

20% in our study grew at a rate 16% higher than the least

innovative» [9].

Innovation strategy sets out the company’s approach
to business investing in innovation and ensuring its success
in the markets. In order to develop an innovation strategy
it is to determine if a need to innovate exists, to what
degree and in what areas [6].

According to P. F. Drucker there are four basic types
of innovation:

a) Incremental Innovation — doing more of the same
things you have been doing with somewhat better
results. The most of company’s investments address
small improvements.

b) Additive Innovation — more fully exploiting already
existing resources, such as product lines extensions,
and can achieve good results. These opportunities
should rarely be treated as high priority efforts. The
risks should be small — and they should not take
resources away from complementary or breakthrough
opportunities.

¢) Complementary Innovation — offers something new
and changes the structure of the business.

d) Breakthrough Innovation (Radical Innovation) —
changes the fundamentals of the business, creating a
new industry and new avenues for extensive wealth
creation.

Innovation strategy is outline on corporate, business
unit level and innovation portfolio.

At corporate level innovation strategy develops
business models, innovation portfolio, corporate
portfolio of innovations. Innovation model is designed
at corporate level as well. Today innovation process
models evolutionized to interactive shape, fifth generation
models — integrated, interconnected, parallel and flexible
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innovation process models: integrating model, interactive,
networking model, open innovator [2].

L. Keeley, H. Walters, R Pikkel, B Quinn identified
10 types of innovation and recommend to <«analyze the
patterns of innovation in the industry» [12].

At business unit level innovation strategy is a plan,
roadmap of searching, analyzing and implementing
inventions in products and processes in a unique way.

At portfolio level the aim is reach the balance between
investment and market risk. Radical innovation needs
intensive and risky innovation, low risk investments let
company apply them only to day-to-day improvements.

«There are a wide variety of innovation management
challenges and opportunities such that the priority for
some firms may be to concentrate their investments ever
more deeply on existing capabilities when they provide a
source for existing advantages» [11].

Most of the academician and practitioners pay
attention to the crucial role of the knowledge resource,
as a part of the innovation strategies companies tends
to develop intellectual assets, collaborative learning
networks, crowdsourcing. Discovering and mastering new
knowledge that captures these complexities and keeps pace
with hyper-competitive change has become an important
competence for creating value. Institutionalizing
innovation and creativity within an organizational
knowledge network in order to stimulate awareness and
learning may be the most important competence in the
future [7].

«One of the functions of an innovation strategy is
choosing what type of innovations to pursue. The pursuit
of sustaining innovations — making small improvements,
minor adaptations, developing new uses for products,
using less expensive materials or processes in manufacture,
delivering higher quality faster, etc., is generally more
profitable and safer in the long term than pursuing
disruptive or radical innovation» [6].

In an environment of sustained low prices, high costs,
and increasing complexity, the need to innovate has
never been so pressing for oil and gas companies [4]. The
innovation is the story of survival and what is pivotal for
petrochemical industry is improving safety. There are
numerous examples of industry clusters that have become
the innovation centers in their fields. There're Germany,
The USA, Singapore in petrochemicals, Norway in the gas
exploration and production entertainment business.

«The sector has been steadily redefining production
possibilities. Technological innovation has made it
possible to extract fossil fuels that weren’t accessible
just a decade or two ago. Oil from bituminous sands, gas
from shale — these are resources that were considered too
difficult or expensive to access in the past, but they're now
transforming the marketplace in North America»[9].

According to one estimate, in North America the
typical oil and gas well has become four times more
productive in just the last six years. That reflects decades
of research happening across many fields [9].

Petrochemical industry is the changing periods of
influenced by high and low prices. The business cycle
influences on innovation cycles in the following design.
When Oil & Gas Prices are Rising & High: industry
R&D grows, research prioritizes novel techniques, new

people enter the field, generating fresh ideas, acade-
mic & government research driven by societal goals. When
Oil & Gas Prices are Falling & Low: Industry R&D shrinks
o Technology leaders of the next up-cycle shrink the least,
R&D prioritizes efficiency improvements, Technology
development outsourced by downsizing of risk and by
outsourcing from IOC to service companies and start
ups, academic & government research winds downs,
professionals exit the field [1].

Vice-president of Halliburton underlined that radical
new ideas drive productivity: economic environment
creates challenge, industry capability driven by challenge,
innovation the engine to productivity and cost [8].

Innovation in the oil and gas industry isn’t only
centered around increasing production. Making sure
that operations run safely is another top priority. That
can mean finding new ways to monitor the integrity of
materials in changing environments or creating new
systems for inspection, maintenance and repair. And
as the industry enters more challenging environments,
innovation to ensure safety is becoming more vital. Take
deep-sea drilling. Anadarko’s CEO has compared the
techniques used to those needed to put a man on the
moon. And some players in the industry are literally
collaborating with NASA, for example to develop fiber
optic sensing systems that will make off-shore drilling
platforms safer [9].

We interviewed companies from throughout the oil
and gas value chain, including both small companies and
very large players, operating both upstream (including
oil field services) and downstream. Around four-fifths of
these oil and gas respondents say innovation is important
to their business. For 39% of the oil and gas executives
we interviewed innovation is already a «competitive
necessity». That figure jumps to 48% looking out five
years, suggesting that innovation is vital for every segment
of the industry. But only about half of these oil and gas
companies say they have a well defined strategy and that
they are executing on it. That’s a serious problem for those
without a clear vision, because execution starts with a
sound strategy [9].

In most of the interviews and reports there is
exclamation that «innovation crosses the entire enterprise,
not just the R&D function. R&D around technology and
business systems and processes for upstream companies,
or products and services for downstream companies, is
certainly vital. But it’simportant to look for opportunities
to grow in areas like business models and the supply chain
too [9]. The oil & gas sector has been steadily redefining
production possibilities. Technological innovation
has made it possible to extract fossil fuels that weren’t
accessible just a decade or two ago. Oil from bituminous
sands, gas from shale — these are resources that were
considered too difficult or expensive to access in the past,
but they’re now transforming the marketplace in North
America [9]. The increase in shale gas production is well-
known, but it’s not the only example. Oil recovery has
been steadily increasing too. The Permian Basin, an area
that covers 250 to 300 miles of west Texas and eastern
New Mexico in the US, started producing oil in 1921.
Ten years ago, its wells were no longer pumping. But
the introduction of new drilling techniques (hydraulic
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fracturing or fracking) has created a resurgence of
production over the past three years. Now «the Basin»
accounts for 14% of all US oil production.
Companies focus on a balanced innovation portfolio,
by finding the smart mix of investments in incremental,
breakthrough and radical innovation across the whole
range of innovation areas. The right mix for oil and gas
companies will depend on where they are in the value
chain. The good news: oil and gas executives are already
expecting between 32 and 47% of their innovations to
be major advances in every area we looked at with the
exception of products, where innovation primarily applies
to companies operating downstream. These levels of
breakthrough and radical innovation are a major departure
from historic portfolios that generally contained 10-20%
breakthrough and radical innovations. This shift to higher
levels of breakthrough and radical innovation is one of the
important signals of the innovation transformation that is
already underway across industries [9].
Deloitte, Canada overviewed ten oil and gas companies
(all integrated upstream players), representing about 67%
of the production in Canada. Most of them see innovation
as the key to survival — both as a way to become globally
competitive in terms of costs and as a means of shifting the
public perception of the oil and gas sector, and particularly
of the oil sands, into a safe, sustainable, and economically
feasible option [4].
To proactively embrace the innovation imperative
into the company field an executive or thought leader
needs to:
 understand the competitive dynamics of your industry
and society;
 anticipate future disruptions, scenarios and paradigm
shifts;

* reduce risk and uncertainty in your environment;

» rethink future possibilities that can be possibilities
for innovation.

Innovation search is implemented in perspectives
on innovation in an age of rising costs, multiplying risks,
increasing environmental concerns, escalating activism
and shrinking margins.

Innovation is complex, to be sure, but it’s not always
complicated. Moreover, it can also occupy one of three
«ambition levels», which define its purpose or result:
Core innovations optimize existing products for existing
customers. Adjacent or incremental innovations ex-
pand existing business into «new to the company»
business. Transformational or new innovations are
breakthroughs and inventions for markets that don’t
yet exist [4].

Innovation almost never fails due to a lack of
creativity. It’s almost always because of a lack of discipline
[12]. Innovation strategy is concentrated not only in
R&D department, following current approach it should be
cross-functionally and cross-activity integrated in all the
departments of the company. It means that the company
integrates innovative activity across the whole value chain
and to reach complementary effects.

Consider Statoil’s strategy. Its success is based on
a whole series of integrated activities. So for rivals to
match Statoil, it would have to match a lot of what Statoil
does.

Howard Rasheed invented a role of innovation
strategist with unique creative leadership skills. By
implementing seven transformational strategists the
leader can use unique approach to innovation and become
a renaissance person in a competitive arena.

Some of the biggest challenges for oil and gas
companies lie in finding the right talent, pursuing the
right partners, and getting the right metrics in place
to measure their innovation progress [9]. Industry is
capturing innovators able to facilitate a collaborative,
open and ongoing innovation process. Obviously changing
long-established structures, practices and attitudes is an
enormous task. The companies top leaders have to play a
major role [10].

As for PWC research: «nearly every company we
spoke with found some aspects of innovation challenging.
For the oil and gas sector, three are at the top of the list:
measurement, talent, and finding the right partners».
(Gateway to growth: innovation in the oil and gas industry
[9].

Strong leadership and a healthy risk tolerance are top
priorities Innovation culture starts with «tone from the
top» — and that’s clearly an area where the sector is strong.
Nearly three-quarters of oil and gas executives (74%)
say that senior executive participation in innovation
projects is important (see fig. 1). And speeches by oil and
gas executives frequently reference innovation and R&D.
But a strong innovation culture goes well beyond just
the C-suite. It means giving employees, not just senior
managers, the opportunity to participate in high profi le
projects. Strong innovators recognize and reward their
peoples’ efforts. Here, too, most oil and gas executives
are already convinced. But the most important element
of fostering an innovative culture? For oil and gas
executives, it’s developing a healthy tolerance for risk and
failure. That’s not always easy in an industry with huge
capital investments raising the stakes. But «failures» —
experiments that don’t provide the expected results —
are a natural part of the innovation process. Sometimes
unexpected results can help show the way to bigger and
better outcomes. Taking risks is especially important
when it comes to ideas that may lead to breakthrough or
radical change. In the oil and gas industry, taking risks and
expecting some failures is just a part of everyday business.
Every time a company drills a new well, there is a risk that
the well will be dry [9].

For most of our clients, innovation is a core part of
their internal culture and their company mission [9].

bin, $.
5.0 ——Dow Chemical
4.5
20 ——EI duPontde
’ Nemours & Co
35 ——Mitsubishi
Chemical
3,0 ——Bayer
2,5 .
— ExxonMobil
2,0
15 R ——Tasrpom
10 = e Sinopec
e —— —<_
0,5 ——Royall Dutch Shell
0,0

N N N . U U N

Fig. 1. R&D expenses
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Innovation initiative must be executed by a partnership
between a dedicated team and the performance engine,
the unit responsible for sustaining excellence in ongoing
operations. It can be adapted to initiatives that span
many innovation categories — sustaining and disruptive;
incremental and radical; competence enhancing and
competence destroying; new processes, new products, new
businesses and high-risk new ventures [10].

The costs in innovation are immediate, while the
return can be long-term. Changes occur over time: today’s
incremental innovations may be based on yesterdays’
radical innovation, and these can occur quickly [11].

Conclusion

Oil & gas companies distribute theirs activities along
the value chain from exploration to consumer products,
focusing on the following strategic focus:

+ consumer products markets;

e «exit» to consumer is available through direct sales
of gas, power generation, heating generation, motor
fuel, olefins, aromatics, plastics. Access to consumer
markets provides the greatest profitability and
contributes to the stabilization of income in market
volatility;

* innovation leadership along the technological value
chain.

Strategic innovation priorities: innovation excellence
provides leadership and stability of the company in
the region/product segment, «opens the door» via
partnerships. Innovation advances in certain domains
are determined by the strategic vision, technological and
economic feasibility, resource security, scale of operations,
geographic location, the configuration of the existing
process chain, technological infrastructure, supply of
innovation, global technology updates, as well as national
regulations. A company may concentrate its innovation
efforts on one or more areas, borrowing innovations on the
other stages of our competitors, suppliers, independent
research centers and universities through licensing,
purchase of patents, as well as various forms of cooperation.
Companies Bayer, BASF, DowDuPont is the undisputed
leader in the innovation sector investment (fig. 2), thus
forming its presence in the first echelon of the innovation
at most stages of the technological chain.

Internal innovation production in scientific and
technical complexes, scientific, technical, developmental,
research centers and institutions, corporate universities

Cl R&D

Innovation model 1 Internal innovative center

Innovation model 2 Technological partnership

Innovation model 3 Open innovations

Innovation model 4 Innovation capturing

Fig. 2. Innovation models

(C1 fig. 2). Original innovations can have such a
high potential, which is suitable not only for internal
implementation, but also for sale (patents) and technology
rentals (licensing) for partners and competitors.

There is a tendency, when corporations are formed
by strong innovative team, which go beyond the
organizational frame and form so-called spinoffs. The
parent company keeps ownership and the right of first
redemption pioneering innovations (C3 in fig. 2).

Co-operation is reflected in the establishment of
joint research centers, joint ventures and technology
partnerships. This model can be partnership of equal, when
combined two strong innovators, or complementary, when
it’s a combination a weak and a strong. (C2 fig. 2).

Finally, the new comers hunt is rural for the industry
(C4 fig. 2).

Innovation development structures (venture funds,
spin-offs, innovative leadership culture, licensing,
patenting, crowdsourcing).

The organizational forms of innovation, used by oil
and gas, and chemical companies. Venture financing: In
order to support the latter form uses a form of venture
capital financing (for example BASF Venture Capital).
Innovation centers: Open Innovation & PostDoc Center
Asia Pacific NAO.

Business-model transformation (new resources source
and application, cost reduction).

Modern trends in designing innovation models are:
Innovative factory — innovation producer and distributor
(BASF), and strategically focused on main business
process.

Innovation models are in progress and «not related
to the models of previous generations (https://www.hse.
ru/pubs/share/direct/document/81281293). Clusteral
national innovation system influences on the design of
NOC innovation models. Companies admit the crucial
role of the innovation implementation «<most respondents
indicated they presently do not have the resources,
capabilities or leadership commitment to innovate
to the degree they know they should» [4]. Successful
implementation will demand different skills sets, new
modes of collaboration and different teaming structures
than can commonly be found within oil and gas companies
today.

Innovation management process is continually
progressing, getting knowledge about today practice is
important.

The article was prepared in the framework of research
project organized by St. Petersburg State University of
Economics (St. Petersburg State University of Economics
Academic Council Statement No. 12 on October 28,
2016).
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Hay4Ho-rnpaktnyeckas KOHpepeHUNs «PbiHKU — MPOAYKUNS — TEXHOJIOMNN»

12 nromst 2017 rosja B paMKax yCTaHOBOYHOU CECCUU COCTOSTIOCH OTKpbITHE HayduHo-mpakTideckoil KoHdepeHnmn
«PBIHKY — MPOAYKIINS — TEXHOJOTUN», KOTOPast OyeT IPOBOAUTHCS ¢ HIOJISE TI0 HOsTOph 2017 T0/1a B MHHOBAIIMOHHOM
TEPPUTOPUATIBHOM KJIacTepe «3eJIeHOTpaly.

Opranuzarop koudepentnu — KII «Koprnopanust pazsutust 3eneHorpazas.

KoHbepeH st HOCUT cTpaTeTHIecKmii XapaKTep 1 MPU3BaHa BHIPabOTATh U COTIACOBATH YIACTHUKAMHE KIacTepa
BEKTOP TEXHOJOTMYECKOTO PA3BUTHUSI C TOPU3OHTOM ILTaHUPOBaHUs 70 2035 To/a ¢ y4€TOM PHIHOYHBIX TIEPCIIEKTUB
MIPOAYKITUY U TEXHOJIOTHH, & TAKKe BO3MOKHOCTEN B3AUMO/IEHCTBUS € KPYIMTHBIMU TIOTEHITMATBHBIMY 3aKa3UNKaMy U
MOTPEOUTEISIMU TIPOLYKIMY KITACTEPA.

Baunmanue Y4aCTHUKOB KOHq)EI)EHHI/II/I 6y]_I€T Cq)OKyCHpOBaHO Ha PbIHOYHbBIX TEHACHIIUAX MI/IPOBOﬁ HAYKU 1 9KOHO-
MHKE, TCXHOJIOTUYECKUX BbI30OBaxX N 6apbepax, BaKHENTITIX IIpUOpUTETAX FOCyHapCTBEHHOfI ITOJIUTUKN POCCI/II/I7 TaKnUX
KaK HallMOHaJIbHasd TEXHOJIOTUYECKAad HHUITNAaTHBA N L[I/I(l)pOBaH IKOHOMMUKA.

Ha kondepeHniin mpearaetcest 00CyIUTh BOSMOKHOCTH O YYACTHIO MPEANPUSITANR U OPraHU3aluil Kiacrepa
«3eJIeHOTPa/l» TI0 OCBOEHHIO HOBBIX BBICOKOTEXHOJIOTHYHBIX PHIHKOB, (DOPMUPYEMBIX B paMKax HarronanbHoit Tex-
nosiornyeckoit uauiMaTBel (HTW) Poccun. Ha ceropusitnumii nens Ha ypoBHe IIpaButesibctBa PD yTBEp:KIEHBI
JOPOKHBIE KAPThI TI0 OCBOEHHUIO TiecTy HOBBIX phiikoB HTU, Ha cTaguu cormacoBanus erie Tpu. O6beM KaskIoro 13
PBIHKOB TporHosupyercst Kk 2035 r. He menee $100 murp.

[Tpurnamensble Y4acTHUKY:
* JlenapraMeHT HayKH, IPOMBIIIJIEHHOM NOJUTUKY U IIPEAIIPUHUMATENIbCTBA TOpojia MOCKBBI.
* JlenapraMeHT WH(POPMAIIMOHHBIX PECyPCOB roposia MOCKBBI.
* ArenrctBo crparernyeckux nauimatus (ACIH).
*  Poccwuiickas Benuypnas komnanus (PBK).
*  @ownpx passutus nutepuer-unuimaTus (ODPUN).
* bBonee 180 opranmuzanuii-yuactaukoB UTK 3enenorpana n Tpourka.

Perucrpanus Ha KOH(GEPEHINIO M O3HAKOMJIEHIE ¢ IPOrpaMMoii: https://sites.google.com/view /rpt-2017.
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