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PREAMBLE
This is the final report the Oil & Gas Industry Research & Development Challenges &
Opportunities Project, undertaken by the PTAC Petroleum Technology Alliance Canada with the
assistance of Calgary management consulting firm Deep Blue Associates. Bill Overend, of Deep
Blue, authored the report. The Alberta Energy Research Institute (AERI), in cooperation with the
Alberta Department of Energy (ADOE), commissioned the project. Funding for this project was
provided by AERI, ADOE, Western Economic Diversification Canada, EnCana, Burlington
Resources Canada, Husky Energy, Shell Canada, ConocoPhillips Canada and Devon Canada.
The project was undertaken to identify ways and means of spurring investment in research and
technology in order to extend the recoverability of oil and gas in the Western Canada
Sedimentary Basin (WCSB). A discussion paper – The Challenge & Opportunity – Stimulating
Research & Technology in the Western Canada Sedimentary Basin – a literature review, two
industry workshops, a web survey and a series of selected interviews were earlier parts of this
project.
The project scope encompassed the WCSB, with a particular focus on Alberta. The body of the
report reflects this scope. It became evident during the course of the project, however, that the
challenges and opportunities facing conventional oil and gas and unconventional gas apply
beyond Alberta and WCSB: to onshore exploration and production across Canada. In addition,
the original focus was on specific R&D opportunities and challenges, whereas the project’s
culminating emphasis was on technology deployment for economic benefit (that being the central
intended outcome of R&D).

Disclaimer
The Alberta Energy Research Institute (AERI), Alberta Department of Energy, PTAC Petroleum Technology Alliance
Canada, Deep Blue Associates Inc. and their employees and contractors make no warranty, guarantee or representation,
express or implied, or assume any legal liability regarding the correctness, accuracy, completeness or reliability of this
publication. Any digital data and software supplied with this publication are subject to the licence conditions. The data
are supplied on the understanding that they are for the sole use of the licensee, and will not be redistributed in any form,
in whole or in part, to third parties. Any references to proprietary software in the documentation and/or any use of
proprietary data formats in this release do not constitute endorsement by AERI of any manufacturer’s product.

“Spudding In”
“Innovation”

To commence actual drilling operations on a well.
The process that transforms ideas into commercial value.

We usually find oil and gas in new places with old ideas.
Sometimes, also, we find oil and gas in an old place with a new idea.
Several times in the past we have thought that we were running out of oil and gas,
Whereas we were only running out of ideas.
Adapted from Parke Atherton Dickey, Sept. 15, 1958
Source: CAPP
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SETTING THE TONE
We are leaving roughly three quarters of the oil and slightly less than half of the gas in the ground. The
unrealized opportunity is enormous. We have to develop the technology to allow us to get away from the
mindset of drilling another well to increase reserves and “abandoning” the infrastructure already in place.
We will have to convince the shareholders that increased recoveries are worth waiting for.
Government incentives to advance RD&D are necessary since the “business” pressure is to perform in such
a way that the majority of companies cannot participate in these projects.
There have to be “heroes” in a company who are willing to push research along … without innovators within
companies, I really don’t think that giving large tax or royalty credits will be that effective.
Producers must begin to take some “technology risk.” It seems like a new engineering grad can approve a
few hundred thousand dollars for drilling a well but $25,000 for RD&D work has to be approved by a VP. If
more people were empowered to try things and fund RD&D, more of it would happen.
Collaboration is the way to go. The majors can spend their way out by drilling in frontier areas. We’re stuck
here and have to make it work.
Continued wealth equals continued ability to commit to environmental health.
Collaborative work on R&D raises all boats.
Technology management is going to be key, in particular roadmapping, careful portfolio management and
hard decisions on when to terminate leads that don’t pan out.
Oil field technology is no different than computer technology – it is not what you have but how well you use it
that matters.
Make royalty relief contingent on use of technology, not just development of it.
I think that companies … have not understood that, as a strong consortium of companies, we can achieve
greatness far surpassing the United States and the Middle East as oil and gas suppliers. We can show that
leadership so badly needed at this time.

The foregoing comments were captured from the PTAC Web Survey, posted during the month of June
2003 in support of this project. Quotes have been edited for grammar and brevity in some cases.

v

SPUDDING INNOVATION

1.

EXECUTIVE SUMMARY

The project was spurred by a concern that investment in oil and gas research and development
(R&D) is falling off just as Canadian natural gas and conventional oil deposits begin to require
more and better technology in order to remain economic. This report calls for an aggressive
response: the creation of a “Natural Gas and Conventional Oil Technology Initiative” dedicated
to the deployment of technologies with a goal of ultimately recovering five billion additional
barrels of conventional oil, 25 additional trillion cubic feet (Tcf) of conventional natural gas, and
100 Tcf of unconventional gas from onshore petroleum deposits in coming decades.
Central elements of the proposed Natural Gas and Conventional Oil Technology Initiative are:





Development of an encompassing strategy, including a business case detailing the
enormous potential benefits – both economic and environmental – to be gained from even
a percentage-point increase in recovery factors.
Collaborative construction of a technology roadmap serving to align and focus research,
development and demonstration (RD&D) efforts in support of increased recovery.
Significant changes in the way RD&D is carried out including integration and refocusing
of research capacity as well as establishment of a one-channel (joint provincial-federalindustry) funding mechanism.
A series of market incentives including royalty credits that would be both earnable (by oil
and gas producers engaging in RD&D) and awardable (to innovative petroleum service
companies who need to have greater bargaining power with operators).

This project has its roots in a position paper prepared in 2001 by the Petroleum Services
Association of Canada (PSAC), which pointed out shrinking reserve life indices and called on
Alberta to renew its commitment to R&D for new enhanced recovery methods in the
conventional oil and gas fields. In March 2003, the Alberta Energy Research Institute (in
cooperation with the Alberta Department of Energy) contracted PTAC Petroleum Technology
Alliance Canada to undertake a project investigating research and technology opportunities and
challenges in conventional oil and gas and unconventional gas.
Between April and July 2003 more than 250 people from all corners of the sector logged their
views on the subject. This report assesses the situation, summarizes overall findings, and sets out
a plan to allow Canada to seize the opportunity presented.

Figure 1. Canada’s sedimentary basins still contain plenty of oil and gas – but technology will continue to be required to get it out.
Source: CAPP
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RD&D investment in the oil and gas industry has shrunk significantly in the last two decades.
This decline has involved industry and government and has been felt most keenly in the
conventional sector, where companies are operating in “harvest” mode in response to a resource
they regard as mature. All agree there is plenty of oil and gas left in the ground: as many as 47
billion barrels of oil, 147 trillion cubic feet (Tcf) of conventional natural gas, and perhaps 1,000
Tcf of unconventional gas, exist in place in Alberta alone. The question is how to extract more of
this resource in an environmentally, socially and economically acceptable manner. The answer,
of course, involves RD&D – for which there has been little appetite.
Reserve life indices for both conventional oil and gas in the Western Canada Sedimentary Basin
(WCSB) now stand at less than 10 years. Once the recovery of oil and gas ceases to be economic,
we are liable to witness a dismantling of the industry that greatly diminishes chances of a
renaissance down the road – whether or not the enabling technology then exists.
A central finding of this report is that there is a strong business case for RD&D in natural gas and
conventional oil. Given a renewed commitment to RD&D, improvements in the recovery factor
of conventional oil from 27% to 41%, and of conventional gas from 59% to 72%, are believed to
be ultimately attainable. This oil and gas is needed; while alternative energy sources will play a
larger role in the future, the International Energy Agency expects that demand for petroleum will
continue strong for decades.
In Alberta, a one-point improvement in the recovery of conventional oil (one percent of original
oil in place) is equivalent to about 600 million barrels of oil, the production of which would
extend the reserve life index by two years, generate about $22 billion in production revenues and
$2.2 billion in royalties, and increase Canada’s GDP by about $40 billion.
A one-percentage-point hike in the recovery of conventional gas is the equivalent of about 2.5
Tcf, the production of which would extend the reserve life by half a year, generate about $12
billion in production revenues and $1.2 billion in royalties, and pump up Canada’s GDP by about
$20 billion.
Recovery rates believed attainable, given renewed commitment to RD&D
PTAC Web Survey 2003
Recovery Factor
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Figure 2. Respondents to a survey conducted as part of this project demonstrated a belief that recovery rate can be improved
substantially in both oil and gas. Their estimates are loosely corroborated by a variety of sources. Source: PTAC
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The increased or extended activity in the patch spurred by availability of this extra gas and oil
would create or extend in excess of 100,000 jobs for Canadians – and would almost certainly lead
to export of technological expertise for application in other parts of the globe.
Any production of unconventional gas would create additional benefits; in the U.S., thanks to
focused research and fiscal incentives, 30% of gas production is from unconventional sources
today. Because oil and gas production can be enhanced through the injection of greenhouse gases
into formations, it is believed that improved recovery also has high potential to assist in tackling
the climate change challenges that our country is currently facing. The other key environmental
benefit related to recovery is sheer economics: a flourishing industry is much better positioned to
continue to address clean air, water and soil issues.
A number of technological challenges are currently waiting in the wings for appropriate attention
and resolution. These include, by resource:
Conventional Oil
1. Water usage, disposal and re-injection – better recycling; water management – optimization, lower
energy processes, alternatives, cost reduction, produced water, energy efficiency
2. Processes (other than CO2) to apply to depleted reservoirs to enhance recoverability
3. CO2 Enhanced oil recovery: supply (purification / stripping; cost of capture); end use (corrosion,
etc.); flood management
Conventional Heavy Oil
1. Water management: optimization; lower energy processes; alternatives; cost reduction; produced
water; energy efficiency
2. Reducing costs for thermal EOR
3. EOR technology development/testing/deployment
Conventional Gas
1. Enhanced gas recovery: CO2 – supply (purification / stripping; cost of capture); end use
(corrosion, etc.)
2. Waste gas flaring – mitigation and/or energy conversion
3. Addressing near well bore permeability/formation damage (phase trapping) through formation
heating treatment (FHT) (using nitrogen), water-miscible solvents and other technologies
Natural Gas From Coal
1. Sweet spot identification
2. Multi-zone completion
3. Water disposal (surface, down hole) & optimization
Tight Gas
1. Multiple drain holes from single horizontal wells – multilateral wells
2. Modeling and execution of cost-effective multi-stage fracs (horizontal wells); better frac models to
characterize height, length and width
3. Drilling technology including bits, fluids; drilling cost reduction techniques
Unconventional Gas – Other
1. Multi-zone completion
2. Hydrates: find them; identify; production method
3. Coal gasification

These technical challenges will not be adequately addressed unless the following barriers to
increased and more effective RD&D can be overcome:
1.
2.

Structure of incentive programs
− The problem of getting cash to the innovators – sometimes they are beyond royalty credits’
reach
Who should pay
− Different players are passing the buck – whomever benefits should pay
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3.

Business model prevailing in industry
− Cost-oriented, risk averse, short-term – no climate for R&D
4. Competitiveness of WCSB
− Monies won’t be spent unless the prize remains globally competitive
5. Understanding & communication gaps
− Discontinuity across industry, research providers and government
6. Lack of government leadership
− Absence of a clear encompassing strategy
7. Lack of coordination/collaboration among research providers
− Competition pre-empts optimization of resources including utilization of facilities
8. The need to combine multiple elements into a solution
− Consensus & collective will are elusive because of different mandates, strategies, politics
9. Lack of leadership within companies
− Communication gaps and lack of will to do the right thing – i.e. to take the longer term view
10. Onerous government processes
− Operating at cross-purposes to needs of innovators (entrepreneurs & bureaucracy are oil &
water)
11. Difficulty of attracting youth and talent
− Need to replenish industry’s intellectual capital – geoscience grads at an all-time low

The main participants in RD&D for natural gas and conventional oil – producers, service
companies, research providers and provincial and federal governments – all have roles to play in
improving the situation.
Circumstances including a ruthless focus by the investment community on short-term
performance are preventing most producers from making serious longer-term investments in
innovative technology. The current system is stacked against innovators in service companies:
government programs including the Scientific Research and Experimental Development program
(SR&ED) appear to be missing the mark; the boom-bust industry cycle works against R&D; and
customers (the producers) have been reluctant to buy value-added products and services.
Research providers are a fragmented community in transition; their programs are seen to lack
relevance and they appear unable to surmount past history in order to begin to do a credible job of
technology transfer. Government support, currently, is ineffectual; governments’ former
leadership in promoting technology deployment in this sector is much diminished.
Support exists for a number of measures that may combine to usher in renewed investment levels
in RD&D. Industry collaboration is seen as critical to achieve technology development and
deployment resulting in increased recovery of resources. Increased focus by research providers is
believed to be important. Publicly funded research combined with improved market incentives to
encourage uptake and deployment of technologies in industry are also supported.
Review of similar efforts in other jurisdictions, however, suggests that a series of one-off
responses will be insufficient for this industry to achieve its potential. What is required is the
creation of an encompassing innovation process whereby the key players contribute, through
individual performance and collective interaction, to the development and diffusion of oil and gas
technologies. It is believed that the Natural Gas and Conventional Oil Technology Initiative, as
proposed, will move us solidly in that direction.
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2.

RECOMMENDATIONS

2.1

Natural Gas & Conventional Oil Technology Initiative – Overview

2.1.1 A Technology Initiative as an Encompassing Recommendation
The encompassing recommendation of this report is the establishment of a “technology initiative”
dedicated to deployment of technologies resulting in increased recovery of conventional oil and gas and
unconventional gas in the WCSB and other onshore basins in Canada. Central elements of the initiative
would include:
1.
2.
3.
4.

An encompassing strategy including detailed business case
A technology roadmap building on research and technology areas identified in this report
Significant changes to improve the way RD&D is carried out in support of the industry
Market incentives to encourage the uptake and deployment of technologies

Certain activities proposed as part of this recommendation can go ahead independently – and will create
value in their own right. If the will to initiate all elements of the recommendation cannot be mustered,
some progress is better than none. We know from the past, however, that full value will only be realized if
the activities described herein are embraced and pursued collectively.

2.1.2 Proposed Goals of the Technology Initiative
Specific goals of the initiative would be, by 2015, to:1




Add five billion barrels of conventional oil to recoverable reserves
Add 25 Tcf of conventional gas to recoverable reserves
Add 100 Tcf of unconventional gas to recoverable reserves

The broad vision underlying these goals is for: a fuller economic utilization of onshore Canadian oil and
gas deposits; ultimate export of our increased technical capacity for creation of additional value; and the
fulfillment of industry and national environmental obligations, particularly those concerning management
of carbon in the global atmosphere.

2.1.3 Guiding Principles for the Technology Initiative
The following principles should guide all conduct under the initiative:








All participants are committed to the win-win and all are prepared to invest for the future.
All work will be coordinated to maximize collective impact of limited resources.
All value is gained by applying technology in innovative ways to our distinct resource base.
All research decisions are guided by ultimate economic application of the resulting technology.
All efforts ultimately meet the test of the competitive free market.
All activities uphold responsible environmental, health and safety standards.
All elements of the initiative contribute to enhancing the global competitive standing of Canada’s
oil and gas industry.

As project’s focus was on Alberta and the WCSB, these goals should be reviewed with regard to encompassing onshore conventional oil and gas
and unconventional gas in Canada. The goals for conventional oil and gas are developed from reserve information for Alberta, while the goal for
unconventional gas is based on preliminary information for Canada, excluding the potential impact of gas hydrates.

1
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2.1.4 Need for an Industry Champion
To be successful, this initiative needs to be quarterbacked by industry, with the enabling support and
collaboration of government. Industry has been supportive of the project thus far, but companies are
understandably preoccupied with day-to-day business. A louder voice with greater visibility and reach is
now required. The industry champion could be a prominent CEO from one of the producers or a tandem: a
producer/operator CEO who is well connected in the Canadian Association of Petroleum Producers
(CAPP), together with a service sector representative, perhaps from PSAC (which plays a leading role in
addressing strategic issues confronting the service sector). The champion role is essentially that of
figurehead, not requiring a large commitment of time. But strength in this role will be essential to provoke
participation and deliver on the kind of leadership industry is capable of.

2.1.5 Need for Awareness, Information and Education
Improved communication will be instrumental to the ultimate achievement of the goals of this initiative.
Currently, any RD&D rallying cry runs the risk of falling on deaf ears. As a web survey respondent put it,
“A significant PR initiative would greatly increase the public awareness of the benefits of oil and gas
activity and all the spin-offs that occur.”
The general public would not be the only target. Specific audiences would include the investment
community, youth, foreign governments, and the worldwide oil and gas research community. CAPP and
PSAC, which are two of the industry’s most prominent advocacy groups, could play a central role. The
newly constituted Canadian Centre for Energy Information would be one of the prime vehicles for
information dissemination. In addition, both levels of government are positioned to show leadership in
raising awareness and overall support for this initiative among their constituencies.
Awareness, information and education would be one of the earliest activities in the overall initiative,
ensuring that momentum generated from the work on this project is carried into the coming review and
decision-making phase.

2.2 Natural Gas & Conventional Oil Technology Initiative – Components

Strategy &
Business Case

PULL
Market
Incentives

$$$
Technology
Roadmap
Integrated
Research
Capacity

PUSH

OneOne-Channel
Funding &
Oversight

Figure 3. A depiction of the integral components of the recommended Natural Gas & Conventional Oil Technology Initiative.
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2.2.1 Develop an Overall Strategy with Business Case
The business case contained in this report is preliminary. It makes a first stab at quantifying the benefits
associated with a natural gas & conventional oil technology initiative. At the macro level, the benefits look
compelling – but a business case based on incremental oil and gas recovery should properly be grounded in
a pool-by-pool review of potential. In Alberta, this would entail a review of about 20 plays for gas and 20
for oil. A reserve estimation firm would have the experience and competency required to conduct such a
review.2 The results could be fed into a model incorporating incremental costs as well as intangible
benefits associated with the increased recovery. While such a business case would continue to be limited
by uncertainties surrounding emergence and application of technologies, it would provide more credible
grounding for advancement of the overall initiative.
In tandem with this “hard” business case, it will be prudent for the central stakeholders in this initiative –
perhaps PTAC, AERI, ADOE, Natural Resources Canada, CAPP and PSAC, as well as representatives
from Saskatchewan and B.C.3 – to band together in a working committee to develop an encompassing
strategy for the advancement of the initiative. The strategy would address funding, timing, support levels,
roles and political necessities. An important piece of work to do is to develop a better way to measure and
monitor “success” of the strategy, thus replacing the all-too-common practice of weighing R&D sufficiency
by dollars spent. After an initial phase of high interaction and involvement, it is expected that the
committee could evolve to become a high-level “sponsor steering committee” for the overall technology
initiative, with responsibilities for broad guidance and accountability.

2.2.2 Create a Technology Roadmap
Technology roadmapping is a “needs-driven technology planning process to help identify, select, and
develop technology alternatives to satisfy a set of product needs,” providing information to make “better
technology investment decisions by identifying critical technologies and technology gaps and identifying
ways to leverage R&D investments.”4 It is currently undertaken by a number of majors including Shell
Canada. On an industry-wide level, a roadmap is able not only to coordinate technology development but
to help align the roles of disparate players including industry, government and not-for-profit agencies. It is
also, clearly, a marketing and awareness tool.
Technology roadmapping is appropriate to the current uncertainty surrounding technology advancement in
natural gas and conventional oil. According to Sandia National Laboratory, a U.S. DOE energy security
laboratory, “technology roadmapping is critical when the technology investment decision is not straight
forward. This occurs when it is not clear which alternative to pursue, how quickly the technology is
needed, or when there is a need to coordinate the development of multiple technologies.”
A technology roadmap is currently under construction for Canada’s oil sands, coordinated through the
Alberta Chamber of Resources. While the process got off to a slow start, industry enthusiasm has grown.
Three forums were recently conducted to permit preliminary technology directions determined by “key
thinkers” to be tested. A roadmap for natural gas and conventional oil would complement the oil sands
roadmap and round out the charting of Canadian onshore petroleum’s future technology needs.
Industry Canada has played a role for other sectors by providing “various supports and services to launch
and implement roadmapping.”5 Natural Resources Canada would also be a logical federal participant, and
interested provincial governments should become involved. Overall, however, industry would drive the
roadmap by identifying, discussing, and positioning technology needs. PTAC, perhaps working in

2 Such firms typically render independent advice based on detailed geological, reservoir engineering and economic analyses of the petroleum assets
that underpin proposed transactions.
3 Oil and gas contribute more to government revenues than forestry in B.C. and agriculture in Saskatchewan; clearly these provinces (and potentially
others) are stakeholders in the matter of increasing recovery of the onshore resource.
4 Sandia National Laboratories, New Mexico, http://www.sandia.gov/Roadmap/home.htm
5 Industry Canada brochure: “Technology Roadmapping: Charting the Course to Innovation.”
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cooperation with AERI, is prepared to take a leading role in facilitation of the roadmapping process.6
PTAC’s focus on facilitation of the exchange of technologies that companies need to operate in a costefficient and environmentally responsible manner positions it well for such a task – in particular, it will
weight the process toward identifying collaborative solutions.
It is foreseen that a technology roadmap for natural gas and conventional oil would be employed not only
as a path for technology development and commercialization but as a guide for decisions on royalty
incentive programs, federal government assistance, company-company collaborations, cooperation between
research groups, and more. “Once completed,” according to Industry Canada, “a roadmap can provide the
framework for partnership among the diverse groups within an industry sector, becoming the basis for
collaborative R&D and other joint efforts.” Such guidance is sorely needed in industry at present.
The technology roadmapping project would kick off with preliminary activities including: ascertaining
assistance available; securing leadership/sponsorship; securing industry participation, and confirming scope
and boundaries. The main development work would involve:
1.
2.
3.
4.
5.
6.
7.

Identifying the portfolio of products/outcomes that will be the focus of the roadmap
Identifying the critical system requirements and their targets
Specifying the major technology areas
Specifying the technology drivers and their targets
Identifying the technology alternatives and their timelines
Recommending the technology alternatives that should be pursued (and those that should be
offloaded or abandoned)
Creating the technology roadmap report

Follow-up work would include: critiquing and validating the roadmap; developing an implementation plan;
and reviewing/updating.

2.2.3 Make Significant Changes in the Conduct of RD&D
Changes proposed in this section constitute the “push” aspect of the overall recommendations. The goal is
to organize funding as well as research capacity to deliver, more effectively and more rapidly, the research
and technology results that are envisioned.
2.2.3.1

Integrate Research Capacity for Critical Mass and Coordination

Providers of research to natural gas and conventional oil must regain critical mass if they are to remain
relevant and enhance their contributions. There is no easy way to do this – but acknowledgment of the
issue is currently high and timing may be right to take some bold steps. Funding cuts have whittled away at
various clusters of research for years, and pockets are all that is left. The Canadian Geoscience Council has
begun encouraging its members to “seek operational efficiencies, through collaboration, that might lead to
significant economies of scale.”7 It is time to break down the silos; integrative thinking across the
stovepipes is essential. This report recommends the integration of the current work of four to six research
nodes: potentially the geoscience, hydrocarbon recovery/upgrading, energy-environmental and other
research capacity available in the universities of Alberta and Calgary, ARC’s conventional petroleum unit
and perhaps elements of its carbon and energy management and heavy oil clusters, and research capacity
available in Saskatchewan including SRC, University of Regina and/or PTRC.
The proposal would not result in the merger of organizations or even the revision of their missions. It
would simply overlay a common-purpose mandate relating to natural gas and conventional oil. More than
a network and less than an incorporated joint venture, the integration would facilitate resource sharing,
enhanced communication and information sharing, joint proposals, coordinated collaboration with industry,
and advice and oversight from industry. To eliminate internal competition for funding, participation in the
6
7

This role for PTAC was suggested during industry interviews.
Jeremy Hall, Memorial University; Don Lawton, University of Calgary, “Issues in Canadian Geoscience,” Geoscience Canada, March 2003, p 24.
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organization would demand the full budget commitments of each partner. The resulting integration – call it
the Petroleum Recovery Technology Institute (PRTI) – could be structured to qualify as one of Canada’s
Networks of Centres of Excellence (NCEs), supported by Industry Canada.
It is anticipated that PRTI would be a central recipient of program funding from federal and provincial
governments as well as project funding from industry sources aimed at furthering fundamental and
industrial research in conventional oil and gas and unconventional gas recovery. PRTI could be a
beneficiary of CAPP’s “Broad Industry Initiatives” program to fund initiatives that benefit a cross-section
of industry. Program managers at PRTI would have accountability not only for dispensing the funds in
accordance with their intended use, but for getting results into the hands of investors and into practice in the
field.
Consistent with the old Gas Recovery Institute (GRI) in the U.S. and the former Petroleum Recovery
Institute (PRI) here in Canada, PRTI would embrace the lower three quarters of the technology
development curve (fundamental research through field testing/piloting). Overall activities of PRTI would
be guided by an industry-led advisory board and directed by a CEO, to whom the program managers would
report. PRTI would encompass the work of related program chairs and complement institutional
innovation programs such as the National Institute for Sustainable Energy, Environment and Economy
(NISEEE). It would become a cluster of the best and brightest engineers and scientists, supported through
capacity for recruitment and through opportunities for secondment negotiated between PRTI and industry.
As well, it would provide a framework of increased support to graduate students and, ideally, it would
influence young people’s thinking enough to rekindle the interest of our future leaders in this industry.
2.2.3.2

Establish One-Channel Funding and Program Oversight

The lever to ensure formation and successful execution of the combined, cooperative research capacity
represented by PRTI would be financial. Collaboration between federal and provincial governments as
well as industry to coordinate research funding would effectively create a central pot that could be used not
only to spur launch of the PRTI but to ensure:






Coordination of research initiatives
Selection of appropriate industry research partners
Sustainability of multi-year projects
Alignment of research activities with the technology roadmap
Overall value for the research dollar

How would this come together? Existing funding programs could be requested to direct a portion of their
budgets (and/or new money) to create a fund earmarked for research into conventional oil and gas and
unconventional gas recovery. Ideally, the fund would be a one-third, one-third, one-third split between
federal and provincial governments and industry. A potential host for the fund is the Alberta Energy
Research Institute,8 with an industry-led board of advisors providing guidance and AERI’s existing Board
of Directors providing governance. AERI is already on its way to creating the national, multi-stakeholder
Energy Innovation Network (EINet). Natural gas and conventional oil research dovetails with “Recovery,”
one of EINet’s six proposed programs. The EINet programs promise a rejuvenated approach to overall
national energy optimization challenges – and natural gas/conventional oil RD&D could be a pivotal early
success.
How would it be made to work? RD&D needs as well as primary client groups (the intended technology
receptors) would be identified through the technology roadmap and tapping AERI industry connections.
The required research would then be sourced through a competitive bidding process, with AERI overseeing
project progress, ensuring accountability, maximizing leveraging opportunities, and reviewing results. The
project could go to PRTI, an independent lab or consultant, or even to an oil and gas or service company.
AERI would not involve itself in intellectual property ownership, but would apply contract provisions
ensuring adequate dissemination of results and widespread benefits.
8

This role for AERI was suggested during industry interviews.
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Despite the overall importance of adhering to the technology roadmap in rendering funding decisions,
AERI and other funding organizations should retain some discretion to fund non-conforming projects if the
proponents can make their case. This will ensure that good new ideas are at least heard.

2.2.4 Apply Market Incentives for the Uptake and Deployment of Technologies
Market incentives will be critical in that they will create the “pull” required to help technologies achieve
deployment. The goal is to modify the business environment enough to spur RD&D and innovation
generally.
2.2.4.1

Create Earnable, Awardable Royalty Credits

Getting the wheel turning would be the introduction of royalty incentives. The incentives should align as
closely as possible to priorities identified in the technology roadmap. Royalty incentives could consist of
credits that not only can be earned (by producers engaging in approved research or commercialization
activities) but which are awardable by government (to non-producer innovators who require cooperation
from producers for activities such as field testing). These awarded credits would have no cash value
outside the hands of a royalty-paying producer, but they would be of obvious worth to labs and service
companies who count on operators for access to well sites and other testing locations. Non-producer
innovators would provide their credits to producers in exchange for access to well sites or other forms of
cooperation. Producers could then use the credits to offset their royalty obligations. 9
Trusts and others with limited interest or ability in providing well site access or engaging in research could
elect to direct their credits to the PRTI, AERI, or a specified research project, in return for some preferred
access to any recovery technologies that emerge. Also qualifying for credit treatment would be research
partnerships struck between producers or between producers and service companies.
The incentive program would be designed to minimize extra administrative requirements, and the credits
themselves would take on a life cycle exceeding one year – perhaps two to three years to more realistically
reflect an RD&D project cycle.
2.2.4.2

Revamp Income Tax Credits

Industry must make its voice heard with regard to simplifying and improving access to this important
research incentive. The federal Scientific Research and Experimental Development program (SR&ED)
should become an “innovation credit,” not just a lab credit. A “CATA-like” advocacy campaign (the
Canadian Advanced Technology Alliance advocated improvements to SR&ED) addressing oil & gas
industry sore points may be required. PTAC may be well positioned to lead the charge, including CAPP
and PSAC as advocacy allies. This kind of a campaign would contribute to raising PTAC’s overall profile.
The campaign should begin with advocating for better measurement of the impact SR&ED is currently
having on the industry. Advocacy should result in a combination of specific changes and broader
understanding that will enable more and smaller research programs to benefit. This industry needs its
skunk-works, and these innovative clusters should benefit from SR&ED without such great difficulty.
2.2.4.3

Top Up IRAP Funding

The Industrial Research Assistance Program (IRAP) is of value as much for its grants and loans as for its
advisory and monitoring infrastructure. It not only supports companies moving ideas to prototype stage but
it provides commercialization advice and it follows up to ensure funds were appropriately spent. Currently,
however, overhead consumes more than half of this region’s paltry annual budget. The program would
Research into tradeable certificate schemes suggests that they are most likely to work when: there are many solutions
(technologies/approaches/resources/regions) available; the number of parties having to actually participate (i.e. trade) is not too high; there is
adequate volume in the certificate market (i.e. the royalty credit percentage must be attractive enough); the underlying “commodity” (in this case,
RD&D activity linked to improving recovery factor) is able to be well-defined and verified; and there is sufficient overall political consensus or support
for the scheme in the marketplace. Source: International Energy Agency, 2002.
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become more relevant (and much more efficient) if its budget could be at least doubled. Consistent with
the practice in every other province but P.E.I., the Government of Alberta could look at ways to supplement
this federal program. In addition to provision of monies, IRAP could be one way to facilitate the
distribution of awardable royalty credits to non-producers.
2.2.4.4

Encourage Launch of Petroleum Recovery Innovation Fund

Some discussion has been devoted to the potential of setting up a venture capital fund – through a mix of
government and private investment – with a mandate to invest in early-stage companies aiming to
commercialize technologies leading to enhanced oil and gas recovery. The risk-reward balance of such a
fund would be critical to allow it to function economically. Funds already exist that partially fill the bill.
ARC Financial, for example, runs funds that invest in non-conventional energy and early-stage oilfield
service companies. Chrysalis Capital Advisors seeks to support emerging Canadian energy technology
companies. No funds are known, however, that operate for the sole purpose of extending petroleum
recovery.
If we want to sharpen the focus on conventional oil and gas and unconventional gas, perhaps government
can join with endowment funds and pension plans to proffer capital that would be managed professionally
to fill this mandate. Such a fund could be attractive to some innovators and would be highly
complementary to IRAP, which requires a matching component for its grants. Government may want to
attach a form of caveat that requires fund monies to be invested within five years of receipt – to ensure
adequate cycling of cash into developing companies.
2.2.4.5

Adjust Industry Regulation

Government regulatory bodies are in a position to recommend changes to the regulation of the industry that
could increase the overall competitive standing of the WCSB without compromising environmental, health
or safety standards. A related opportunity is to ensure sufficient regulation enforcement. Advantages lent
by newer technology to make compliance cheaper are especially welcomed when the temptation of noncompliance is minimized. A level playing field is a service to all.
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3.

BACKGROUND

3.1

About the Initiative

This initiative has its roots in a position paper prepared in 2001 by the Petroleum Services Association of
Canada (PSAC), which raised concerns about shrinking reserve life indices and called on the Government
of Alberta to renew its commitment to research and development (R&D) of new enhanced recovery
methods in the conventional oil and gas fields.10 The paper concluded:11







Recoverable crude oil & natural gas reserves are rapidly declining in western Canada.
67% of Alberta’s crude oil is unrecoverable with current technology.
The oil and gas service industry is a major Alberta employer.
Failure to arrest the decline may result in significant job losses in Alberta’s oil and gas service
industry.
Major R&D is required to develop enhanced recovery technology.
Incentives are required to encourage enhanced recovery research by industry.

In March 2003, the Alberta Energy Research Institute12 (in cooperation with the Alberta Department of
Energy) contracted PTAC Petroleum Technology Alliance Canada to undertake a project investigating
research and technology opportunities and challenges in conventional oil and gas and unconventional gas.
Its purpose was:13





To set the background and context and help prepare participants for full and
strong commitment to action which will:
{
Increase recoverable reserves of conventional oil and gas and
unconventional gas.
{
Address environmental considerations.
To serve as a vehicle for bringing together experts and other diverse
stakeholders to provide a framework for technology development.
To lead to a plan for a serious commitment of resources and an establishment
of a collaborative effort drawing on the best minds available.

The scope of this project encompassed the Western Canada Sedimentary Basin, with a particular focus on
Alberta. The following report reflects this scope. It became evident during the course of the project,
however, that the challenges and opportunities facing conventional oil and gas and unconventional gas
apply beyond Alberta and WCSB: to onshore exploration and production across Canada. In addition, the
original focus was on specific R&D opportunities and challenges, whereas this project’s culminating
emphasis was on technology deployment for economic benefit (that being the central intended outcome of
R&D).
This final report incorporates output from a series of activities that have included, since April 2003: a
review of available literature; release of a discussion paper; interviews with industry participants; two
workshops; a web survey; and ongoing guidance from an industry steering committee. More information
about the project is contained in Appendix A. Media coverage garnered by the project can be viewed in
Appendix B. Further queries about the project itself can be directed to PTAC.

Petroleum Services Association of Canada, September 2001.
Roger Soucy, PSAC, in a presentation to PTAC, May 2003.
12 AERI was established in 2000 by the Alberta Science and Research Authority Act and is responsible for all energy-related research for the
province. The institute promotes energy research, technology evaluation and technology transfer in areas including oil and gas, heavy oil and oil
sands, coal, electricity, renewable and alternative energy. AERI’s role is to take a long-term view, ensuring that the knowledge required for
maximizing the value of Canada’s resources continues to grow, by catalyzing and stimulating the research and development of new technology.
13 Eddy Isaacs, “Oil and Gas Industry – Status, Challenges and Opportunities,” Alberta Energy Research Institute, May 30 2003.
10
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3.2

Context

Research, development and demonstration (RD&D) investment in the oil and gas industry has shrunk
significantly in the last two decades. This decline has been precipitous in the WCSB, where companies are
operating in “harvest” mode in response to a resource they regard as mature.
The WCSB has had a good run. Over the past 50 years its enormous size and potential have created a draw
for world-class integrated energy companies. The basin has been a tremendous incubator for junior oil and
gas producers and oilfield service companies that supply the industry.14
All agree there is plenty of oil and gas left in the ground: as many as 47 billion barrels of oil, 147 trillion
cubic feet (Tcf) of conventional natural gas, and perhaps 1,000 Tcf of unconventional gas, exist in place in
Alberta. The question is how to extract more of this resource in an environmentally, socially and
economically acceptable manner. The answer, of course, involves RD&D – for which there has been little
appetite. The opportunity to employ RD&D to extend recoverability is greatest while infrastructure,
people, knowledge and expertise are still available – which given the current reserve life index may not be
long.
The energy sector occupies a prominent spot on the Canadian stage. In 2001, the energy sector in Canada
was directly responsible for $64.5 billion or 6.5% of national GDP and $57 billion in exports, providing
direct employment to 222,000 Canadians.15 It is especially significant in Alberta. Three quarters of
Canada’s oil and gas production is in Alberta; energy directly accounts for about 20% of that province’s
GDP. The indirect effects of the energy industry, both nationally and provincially, are greater still.
Primary Energy Production by Commodity, Canada, 2001
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Figure 4. Pie chart shows current dominance of oil and gas in the Canadian energy picture. Source: Natural Resources Canada

Although research investment related to conventional oil and gas has long since been eclipsed by other
energy research including nuclear energy and alternative energy, it is clear that petroleum won’t be
displaced any time soon as a global energy source. Every day the world consumes 76 million barrels of oil
and 239 billion cubic feet of natural gas, as well as 14 million tons of coal.16 Demand for these
commodities is rising, not falling. The IEA World Energy Outlook predicts that hydrocarbon energy will
continue to be a major resource and player in the world and Canadian energy industry for decades to
come.17 Increasing domestic and export demands will create opportunities but also put pressure on the
Canadian oil and gas resources – and the environment. Says the Cleaner Hydrocarbon Technology Futures
ARC Financial Corporation, “Why focus on Canada and junior energy?”, www.arcfinancial.com
Natural Resources Canada, “Statistics and Facts on Energy,” www.nrcan.gc.ca
16 ARC Financial Corporation, “Why invest in energy?”, www.arcfinancial.com
17 The Cleaner Hydrocarbon Technology Futures Group, Cleaner Hydrocarbons – Technology Challenges and Opportunities for the Western
Canadian Hydrocarbon Energy Sector, February 2003, p. 9.
14
15
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Group: “There is a broad consensus that the present energy RD&D efforts, funding level and direction, are
inadequate to position Canada to respond to the innovation agenda and future energy demands while
maintaining an acceptable level of integrity around environmental challenges.”18
The U.S. oil and gas industry encountered similar challenges two decades ago as key producing basins
matured. The response included private and public efforts that allowed industry to adapt successfully – in
part because of “technological innovations allowing the industry to gain competitive advantage, improve
productivity, and reduce costs.”19
The Australian oil and gas industry hit its wall about 15 years ago as multinationals began to chase reserves
freed up in other parts of the globe by cessation of the Cold War. Innovative cooperative responses were
developed that have resulted in technical advances adding billions of dollars in value to the Australian
economy.20
We know that much wealth remains to be tapped from Canada’s conventional resources. Increasing the
27% recovery rate of conventional oil by as little as one percentage point could generate more than $20
billion in revenues – a sizable portion of which will sift into government coffers through royalties and
income taxes. It should be possible for we Canadians to learn from the experiences of our international
neighbours and home-grow a response that will help us to meet our own challenges.

3.3

The Line-Up

Participants in today’s upstream oil and gas industry include, broadly: producers/operators; service, supply
and manufacturing companies; research providers; and government. Producers are engaged in the
management of land leases to further their exploration and production aims, with an overall goal of
maximizing shareholder value. Service, supply and manufacturing companies look to generate profits
through sales of products and services to producers.

Provincial
Governments
Research
Providers

Service
Sector

(Who’s on First?)

Producers/
Operators

Federal
Government

Figure 5. Taking the initiative on technology deployment in conventional oil and gas and unconventional gas: who’s on first?

The Cleaner Hydrocarbon Technology Futures Group, 2003, p. 15.
S.L. Wolhart, SPE, D.G. Hill, SPE, E.A. Smalley, SPE, Gas Research Institute, “Diffusion of Advanced Stimulation Technology in the Petroleum
Industry: A Case History,” Society of Professional Engineers (SPE 38826), 1997, p. 780. A summary of this case history appears in Appendix E of
this report.
20 More about the Australian response is contained in a case study in Appendix F of this report.
18
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Research providers, including educational institutions and organizations such as the Alberta Research
Council, conduct fundamental and industrial research in specific fields of interest, soliciting funding from a
variety of sources. Governments, as collectors of taxes and royalties and protectors of public interest, have
an interest in setting the stage for RD&D spending that leads to higher, more extended industry revenues –
in a manner consistent with environment, health, safety and other public imperatives.
If it is determined that increasing RD&D for improved technology deployment in the sector is indeed
worthwhile, specific roles will fall to each of these players.
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4.

SITUATION ASSESSMENT

4.1

Research and Technology Could Have a Big Economic Impact

4.1.1 Large Deposits Near a Big Market
The WCSB may be viewed as mature and Alberta’s conventional production of oil and gas may be in
decline, but the fact remains that the world’s largest hydrocarbon repository – oil, gas, bitumen, coal, etc. –
is in Alberta and that the province enjoys convenient access to the globe’s largest consumer of
hydrocarbons: the United States.21 A 266,297-kilometre provincial infrastructure of oil and gas pipelines
connects producer to consumer.22 This situation is mirrored (to lesser extent) in B.C., Saskatchewan and
Nova Scotia.

Figure 6. Canada’s sedimentary basins. The WCSB has been the mainstay of our hydrocarbon industry and a defining Canadian
influence. Source: CAPP

Canada’s significance as a source of hydrocarbons is not lost on our American neighbours, who for the last
few months have been conducting an intensive review of North American gas supply, with a particular
focus on the role that technology will play in adding to natural gas reserves of the WCSB.23 As EnCana
CEO Gwyn Morgan recently commented: “We can feel very secure that they want our energy, they need
our energy and they’ll encourage us to continue to deliver it.”24

4.1.2 Technology Has a Stellar Track Record in Oil & Gas
The Alberta Energy Utilities Board (AEUB), in a 1996 examination of the long-term outlook for oil
production, projected that 314 million additional barrels of conventional oil reserves would be established
in Alberta as a direct result of the application of horizontal drilling technology, and that “future tertiary
schemes” would add a billion and a half barrels to recoverable reserves.25 Indeed, technology had a huge
impact on conventional exploration and production throughout North America in the 1980s and 1990s,
driving real finding and development costs down and permitting the development of increasingly marginal

AERI, Innovation Expedition, “Developing a Collaborative, Integrated Innovation Program for Transforming the Energy Sector,” Challenge Dialogue
Initiative, March 2003, Section 2.1.
22 Eddy Isaacs, AERI, “From the Desk of the Managing Director,” Energy Horizons, Vol. 1, Issue 1, October 2002, p. 2.
23 This work is being carried out with U.S. Department of Energy funding through the National Petroleum Council. The report will address LNG
imports, resources for capital investment, the role of technology, natural gas supply and gas hydrates. It is anticipated in the fall of 2003.
24 Gwyn Morgan as quoted by Chris Varcoe, “Oilsands potential finally recognized,” Calgary Herald, April 26 2003, D1.
25 Frank Mink, ERCB, in a speech on the state of Alberta oil supply, 1996.
21
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reserves. This shows up in productivity figures: labour productivity in Alberta’s primary industries has
begun to drop in relative terms, but it is still more than 50% higher than the overall national average.26
If adequate investment can resume, it is not unreasonable to assume that several billion more barrels as well
as more than 20 Tcf of conventional gas could become recoverable through further advancements in
technology – and that these numbers may pale in regard to the potential of natural gas from coal (NGC,
also known as coal bed methane or CBM) and other sources of unconventional gas. In the U.S., Gas
Research Institute and National Petroleum Council studies have suggested that new technology may be
responsible for recovery of as much as 10 incremental Tcf of natural gas a year (conventional and
unconventional) by 2015 (from a base of about 18 Tcf in 1998).27

Estimating impact of new technology
• Technology’s impact on future supply is being assessed in the
study.
• Estimating technology impact is more art than science.
• Impact can be significant.
Component Lost Due to
Zero Technology = 10 tcf
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Source: 2001 GRI Study & 1999 NPC Natural Gas Study

Figure 7. May 2003 workshop presentation slide shows the potential pot of gold that experts ascribe to technology deployment in
natural gas. Source: National Petroleum Council

4.1.3 Canadians Have Shown Leadership in Deploying Petroleum Technology
The Alberta Oil Sands Technology and Research Authority (AOSTRA) was established in 1974 with an
investment fund of $100 million. Major field demonstration projects (Athabasca, Peace River, Cold Lake)
were funded 50-50 between the public and private sector and technology emerging from the program fell
under the ownership of AOSTRA. AOSTRA had its share of hiccups, but its catalytic effects led to the
development of the oil sands, an initiative that reshaped our energy industry and generated billions in
returns to taxpayers and shareholders alike.28
The payback on AOSTRA to all levels of government is expected to be in the order of $140 billion over
next 15-20 years.29 PSAC has suggested that “the oilsands success could be repeated in the conventional
industry … with an added bonus of a huge potential for international export of expertise and equipment.”30
The Alberta Energy Research Institute is the successor of AOSTRA; in 2000, AERI assumed responsibility
for oil and gas research programs previously administered by the authority.

“Economic Structure, Productivity and Innovation in Canadian Regions,” Industry Canada, November 2002, p. 48.
Bob Howard, National Petroleum Council, “The Challenge: Maintaining Natural Gas Supply in North America,” May 2003.
28 C.W. Bowman, as relayed in the Challenge Dialogue Initiative, March 2003, Section 3.1.2.
29 Eddy Isaacs, “From the Desk of the Managing Editor,” Energy Horizons, Volume 1, Issue 1, October 2002, p. 2.
30 PSAC, September 2001.
26
27
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4.2

The Timing is Good to Advance Research and Technology

4.2.1 Opportunity to Leverage Innovation Agenda
Innovation has become the poster boy of strategies at federal, provincial and institutional levels alike.
Indeed, the word’s implied emphasis on value creation lends a results focus that many research and
technology programs have lacked in the past. Last year the federal government launched an Innovation
Strategy with a goal to “move Canada to the front ranks of the world’s more innovative countries.”31
Alberta oil and gas did not benefit from the program’s first round of funding, but there is no reason why it
could not ultimately qualify.
Meanwhile, AERI has initiated an industry-government “Challenge Dialogue” with intent to develop a
national Energy Innovation Network (EINet) to “drive innovation that leads to sustainable supply of clean
energy, as well as energy-related value-added products, processes and services.”32 The Dialogue is still a
work in progress, but it exemplifies the emphasis being applied to innovation in Alberta and across the
country.

4.2.2 Convergence with Environmental Agenda
Kyoto has prompted governments everywhere to kick-start their greenhouse gas (GHG) agendas. Public
concerns have heightened the importance of addressing water, sour gas and particulate issues. Sustainable
Technology Development Canada (SDTC) received $250 million in the 2003 Federal Budget, part of a $3billion allocation earmarked for Kyoto spending.33 In a recent survey of Alberta technology companies,
56% of respondents saw opportunities in developing and selling new technology products as a result of
ratification of the Kyoto Accord.34 Technology solutions to environmental problems present a large
opportunity to the oil and gas sector.
Alberta has made technology the mainstay of its climate change strategy. The government is looking to
technology and innovation not only to address environmental issues but to: 35





Maintain oil and gas revenue
Extend lift of conventional resources
Increase efficiency of upgrading
Exploit additional unconventional resources

The Alberta Energy Research Institute will be a primary vehicle for delivery on provincial climate change
goals. AERI works with industry and other government ministries to promote the research and technology
advances required to discover, recover, process and transport Alberta’s energy resources, with an emphasis
on environmental performance.36 Key strategic thrusts include: clean coal; upgrading technologies; CO2
management with energy production; improved oil and gas production; and
fuel cells and hydrogen.
Educational institutions are also getting involved. Perhaps the most notable
example of energy-environment convergence is in the University of
Calgary’s recent creation of the National Institute for Sustainable Energy,
Environment and Economy (NISEEE). NISEEE will be a multidisciplinary,
Canada’s Innovation Strategy, www.innovationstrategy.gc.ca
JC Simpson Consulting, 2003.
33 “An enviro-tech agency gets an extra $250 million to help Canadian companies meet our Kyoto targets,” Canadian Business, March 17, 2003.
SDTC is an investment fund established by the Government of Canada (through Natural Resources Canada and Environment Canada) to “further
development and demonstration of innovative technology solutions to reduce GHG emissions and improve air quality.” SDTC had received $100
million previously.
34 Alberta Technology Report – Fourth Annual, Ernst & Young, Ipsos Reid, ICET Alliance, 2002, p. 11.
35 Excerpted from a speech to PTAC by John Donner, “Taking Action – The Role of Technology in Responding to Climate Change,” Calgary, April 8,
2003.
36 AERI Strategic Research Plan.
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multi-partner, multi-sectoral initiative with a vision for “advanced research, development and education,
focused on secure, competitive energy supplies for a sustainable, clean environment and a strong
economy.”37
The view of the Canadian Association of Petroleum Producers (CAPP) is that Canada can best contribute to
progress on GHG emissions by “promoting improved performance of industries in Canada and developing
technology that can be deployed internationally.”38 This position has been acknowledged by the federal
government, which has stated that “innovation and technological advance are the key to significant GHG
reductions over time” and has indicated that “methods will be developed to integrate into the compliance
options an incentive to increase qualifying R&D to reduce carbon intensity.”39

4.2.3 Supply Running Low While Demand Remains High
Canada is the world’s third largest producer of natural gas and ranks ninth in crude oil.40 In the WCSB,
however, the average reserve life index for Alberta oil and gas pools is less than 10 years.41 Estimates for
Saskatchewan and B.C. portions of the basin are much the same.42
4.2.3.1

Conventional Oil

Conventional oil production in the basin has been declining for years. The average oil well in WCSB
produces only about 25 barrels a day, compared to an average 100 barrels a day worldwide. Alberta’s
production volumes of conventional crude have now been surpassed by synthetic crude from the province’s
massive oil sands.
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Figure 8. Alberta’s conventional crude oil reserves and production are both in sustained decline. Source: CAPP

As of the end of 2002, AEUB figures suggest that only 1.6 billion barrels of established reserves of
conventional crude remained to be recovered in Alberta.43 Conventional oil is currently being produced at
the rate of about 250 million barrels a year (and has been in decline for years).
As of year-end 2002, the remaining “ultimate potential” – the total amount of oil believed to be recoverable
given assumptions on new discoveries and pool extensions – was five billion barrels. However, there were,
by AEUB estimates, about 47 billion barrels of conventional oil still left in the ground.
Robert Mansell, Dean, Faculty of Graduate Studies, University of Calgary. Presentation to PTAC May 27, 2003.
Canadian Association of Petroleum Producers, Climate Change Policy Position, www.capp.ca.
39 From a list of “principles that will guide the Government of Canada and the oil and gas sector in pursuing their climate change commitments,”
contained in a letter from Prime Minister Jean Chretien to John Dielwart, Chair, CAPP, July 2003.
40 Natural Resources Canada, Statistics and Facts on Energy, www.nrcan.gc.ca
41 Eric Lloyd, PTAC, Alberta Needs Oil and Gas Technology Incentives, 2002, p. 1.
42
Petroleum Services Association of Canada (PSAC), A proposal to the Province of Alberta for the consideration of initiating research and
development of new enhanced recovery methods in the conventional oil and gas fields, September 2001, p. 4, 5.
43 Alberta Energy and Utilities Board, EUB Statistical Series 2003-98: Alberta’s Reserves 2002 and Supply/Demand Outlook 2003-2012, p 2.
37
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The inference is that when all is said and done, about 46 billion barrels of this resource will remain in the
ground for good – unrecoverable due to geological hurdles, economics and technology limitations.
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Figure 9. It is currently anticipated that most of Alberta’s conventional crude will be left right where it is. Source: AEUB

Reassessment of conventional oil’s ultimate potential has occurred several times over the years, due to
advancements in geological prospects, changes in economics, or technology developments. Technologies
including 3-D seismic, high-density drilling, horizontal wells, down-hole pumping equipment and
improved recovery techniques including water flood have had impacts on reserve forecasts. Usually no
explicit number is assigned to technology advancements. In the mid-1990s, as mentioned, a total of almost
two billion additional barrels were ascribed to horizontal drilling and “future tertiary schemes.”44 It is
entirely conceivable that existing and future tertiary techniques, including CO2 floods, will prove capable
of expanding their current share of recoverable reserves.

Crude Oil Reserves Attributable to Enhanced Recovery
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Figure 10. Reserves from tertiary recovery so far represent only 5% of initial established reserves (chart, left). Note Alberta’s
expectations for the potential of CO2 floods (chart, right). Sources: CAPP, ADOE

44

Frank Mink, ERCB, in a speech on the state of Alberta oil supply, 1996.
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4.2.3.2

Conventional Gas

On the natural gas side, average gas well productivity has declined by a quarter in the past decade. Overall
production appears to have peaked, with a long gradual slide awaiting the industry – despite the current
feverish drilling pace. The National Energy Board predicts that unconventional supplies will be required
by 2008 to meet rising gas demand;45 there is no certainty, however, that natural gas from coal (NGC) or
other unconventional gas will be available in quantity. Given rising domestic gas demand, it does not
appear that Western Canadian gas exports can continue to grow unless a significant expansion in supply
occurs.
Alberta's Remaining Established Reserves - Marketable
Natural Gas
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Figure 11. Remaining established reserves of natural gas have declined since the mid-80s, while Alberta’s marketed natural gas
production appears to have peaked. Source: CAPP

As of the end of 2002, according to the AEUB, about 42 Tcf of established reserves of conventional gas
remained to be recovered in Alberta.46 Natural gas is being produced at the rate of about 5 Tcf a year
(production has just begun to decline). As of year-end 2002, the remaining “ultimate potential” – the total
amount of natural gas believed to be recoverable given assumptions on new discoveries and pool
extensions – was 88 Tcf. However, there were, by AEUB estimates, about 149 Tcf of conventional gas still
left in the ground.
The inference is that when all is said and done, about 107 Tcf of this resource will remain in the ground for
good – unrecoverable due to geological hurdles, economics, and technology limitations.
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Figure 12. Expected conventional gas recovery is somewhat higher than that of conventional oil. Source: AEUB

45
46

From The Potential for Coalbed Methane (CGC) Development in Alberta, ADOE, Heath & Assoc., September 2001, p. 1
Alberta Energy and Utilities Board, EUB Statistical Series 2003-98: Alberta’s Reserves 2002 and Supply/Demand Outlook 2003-2012, p 2.
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AEUB’s estimate of ultimate potential for natural gas has increased over the years. The first estimate, in
1955, was 60 to 100 Tcf, whereas it currently stands at 200 Tcf.47 Gas price increases and improving
geological prospects have been the main driving forces in the growth of the ultimate potential. Wrote
AEUB in its last assessment of ultimate potential (1992): “The Board’s estimates of ultimate potential
assume only moderate, foreseeable improvements in technology. To the extent the significant, unforeseen
improvements in technology are realized, there will be additional reserves available.”48
The Canadian Gas Potential Committee (CGPC) provided in a 2001 report the following estimates of
conventional gas in the WCSB:
Endowment in place:
Nominally marketable gas:
Nominally remaining reserves:

423 Tcf
249 Tcf
142 Tcf

CGPC employed the word “nominally” to emphasize that play-by-play analysis is required before we know
if all of this gas will actually be marketable. “Nominally remaining reserves,” for example, are made up of
known remaining reserves (54 Tcf, by CGPC figures) plus as-yet undiscovered gas that is believed to be
marketable (88 Tcf). Despite exploration progress in Canada’s frontiers, the WCSB is believed by CGPC
to still hold 61% of the country’s nominal remaining conventional gas reserves.
CGPC estimates that the WCSB still has more than 200,000 undiscovered pools and that there are at least
three undiscovered targets each holding more than 1 Tcf of gas (in the Foothills), as well as 153 pools
carrying more than 64 Bcf.49 Overall, CGPC’s figures for the basin imply a 59% recovery factor of
conventional gas. “Advanced technology has improved the success of finding new pools,” says the report,
“but the pools overall tend to be small.”50
TransCanada, in a recent analysis of the gas market, describes the WCSB as on a “supply treadmill.”51
New well production rates have decreased by almost 50% over the past five years, while first year decline
rates have increased to an average of 21%. “If we don’t continue to drill for gas aggressively, it will be
difficult to see any growth at a basin level,” concludes the analysis.
Given uncertainty of supply coupled with anticipated growth in Western Canadian demand for gas,
TransCanada foresees the possibility of export shrinkage between now and 2010. The company concludes
that there will be “significant challenges to grow supply from traditional basins including WCSB,” and that
“Ladyfern-like discoveries”52 will be needed more frequently.
4.2.3.3

Unconventional Gas

The Energy Resources Conservation Board (now AEUB) suggested in 1993 that natural gas from coal
(NGC) in place in the province could range from 250 Tcf to 2,606 Tcf.53 ERCB’s ballpark of tight gas in
place ranged from 179 Tcf to 1,499 Tcf. Preliminary evaluations by the Board suggested that NGC would
be more viable than tight gas.
Ten years later, the range of estimates is narrower and the potential appears as attractive, but questions
remain about the viability of unconventional gas. While high gas prices are provoking more intense
activity, the level of recoverability of the resource will depend on technology deployment. In the U.S.,

200 Tcf is an estimate from 1992. The AEUB has a new ultimate potential study under way to update this figure.
Ultimate Potential and Supply of Natural Gas in Alberta, ERCB, 1992.
49 Canadian Gas Potential Committee, Natural Gas Potential in Canada, 2001, Ch 1 p 7.
50 Canadian Gas Potential Committee, Natural Gas Potential in Canada, 2001, Ch 1 p 7.
51
WCSB Supply Update, TransCanada, December 2002, website: www.transcanada.com
52 WCSB Supply Update, TransCanada, December 2002, website: www.transcanada.com.
53 H.G Halliday, “Ultimate Potential and Supply of Natural Gas in Alberta,” Energy Resources Conservation Board, 1993, p. 5.
47
48
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unconventional gas now accounts for almost one third of natural gas production. This is an economically
significant proportion and potentially representative of what is possible in Canada.54
In its 2001 gas potential study, CGPC did not estimate any volumes of Nominally Marketable Gas from
unconventional gas sources – such as NGC, tight gas, shale gas, or gas hydrates – due to the following
factors:55








Volume of gas in place is large and widely distributed.
Gas-in-place estimates are seldom meaningful in quantifying limits on resource availability.
Limited high-grade areas will be productive.
Per-well productivity tends to be low.
Extensive pilot project tests will be required to establish production technology.
Production costs will be high, and sensitive to fiscal regimes and market prices.
No established reserves are booked.

CGPC noted that Alberta’s coal deposits could hold 115 to 352 Tcf of gas, but that only 29% of the
resource is expected in coals holding more than 3 billion cubic feet (Bcf) per square mile. “Nonconventional gas sources may provide important gas supplies, but will require extensive research into
production methodologies and successful conclusion of pilot production studies,” said the report. NGC,
concluded the report, is “likely to provide marketable gas to the Canadian supply in the near term – 10 to
15 years – providing current pilot production studies are successful.” Tapping non-conventional gas, added
the report, will require “massive drilling efforts.”
CGPC ranked the potential (timing, volume) of unconventional gas in the following order:56





NGC (10-15 years)
Gas hydrates in Mackenzie Delta
Tight gas (as incremental additions to production from conventional reservoirs)
Shale gas (along with conventional gas from inter-bedded sand-silt-shale reservoirs)

Others have ventured estimations of the size of the unconventional resource. A report prepared for ADOE
in 2001 suggested the following dimensions for NGC:57
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Figure 13. While the size of the NGC resource is generating excitement, ultimate potential is hard to pin down. Source: Heath &
Assoc./ADOE

Michael Gatens, Canadian Unconventional Gas Society, May 2003. Unconventional gas production in the U.S. is now about 6 Tcf/year.
Canadian Gas Potential Committee, Natural Gas Potential in Canada, 2001, Chapter 1, p. 20.
56 Canadian Gas Potential Committee, 2001, Chapter 1, p. 20.
57 The Potential for Coalbed Methane (CGC) Development in Alberta, ADOE, Heath & Assoc., September 2001, p. 1.
54
55
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The report suggested that discounted revenues to the producer from NGC would be about 80% of those
received under the conventional scenario, with development, operating and water disposal costs being
critical economic factors. On the other hand, NGC demonstrates lower exploration costs and typically
exhibits a longer production cycle than conventional gas, allowing companies to spread costs over a longer
period.58
A report issued in early 2002 by First Energy Capital Corp. said that if estimates of 19.5 Tcf of recoverable
NGC in Canada are close to accurate, the resource “will be a major industry in Canada.” Other recovery
estimates are still premature, but they dwarf First Energy’s conjecture. CAPP projects that reserves of 75
Tcf could come from NGC. TransCanada estimates that 100 million cubic feet per day (annualized to 35
Bcf) of NGC will be produced by 2005, and 500 million cubic feet per day (annualized to 175 Bcf or less
than 5% of total gas production) by 2010.59 U.S. production of NGC currently amounts to 9% of that
country’s total gas production.
A summary of estimates of the Canadian unconventional gas resource appears in the following table:
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Figure 14. Preliminary estimates of the size of the combined unconventional gas resource are huge. Source: MGV Energy

Several hundred NGC wells have now been drilled in Alberta. There is little question that commercial
volumes have already been achieved, and that reserves will be booked. “The coals of Alberta and British
Columbia probably contain as much gas as all the coals in the U.S.” says John Seidle of Sproule
International.60 Adds Spirit Energy’s Alain Kahil: “In Western Canada, there’s no more elephants. There’s
a dearth of activity even though gas has hit all-time highs. The only big reserves – and they’re huge – are
tied to the coal.”

4.2.4

Commodity Price Outlook Invites RD&D

Significant research and technology expenditures are generally tenable when commodity prices are healthy
and cash flow can be expected that more than meets the needs of industry and government. In recent
months both oil and gas storage levels have flirted with near all-time lows in North America.
Gas prices appear to have taken a step jump. Unless serious demand substitution erodes the market, gas
prices can be expected to remain solid until relief occurs on the supply side. It will be three years before
new liquified natural gas (LNG) receiving facilities are operating in U.S. and Mexico, and we may be
waiting beyond the end of the decade for northern gas to flow.

The Potential for Coalbed Methane (CGC) Development in Alberta, ADOE, Heath & Assoc., September 2001, p 52.
WCSB Supply Update, TransCanada, December 2002, website: www.transcanada.com
60 As quoted by Andrea Lorenz, “Persistent prophets of coal gas stride out of industry wilderness,” Oilweek, April 7 2003, p 56.
58
59
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Given questions about the timing and impact of Iraq’s rebuilding oil industry, future oil prices are currently
more of a mystery. There does appear to be a renewed determination by OPEC to enforce quotas if
necessary to maintain a U.S.$25/barrel range. Despite rising finding and development costs, such a range
would be enough to ensure economic activity in the WCSB.
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Figure 15. Graphic shows the effect strong commodity pricing can have on reserve recovery. Strong pricing generates cash that
could be invested in R&D if companies were taking a longer-term view. Source: Burlington Resources Canada

4.3

So Why Isn’t It Happening?

4.3.1

Pressures on Industry

The oil and gas industry faces major challenges today: it must deal not only with the impact of resource
depletion and the vagaries of global commodity pricing; it must address climate change issues whose
impacts are still far from certain. Further, variations in the rate of technological advance mean that
improvements that the industry has enjoyed in the past will be neither automatic nor necessarily timely in
the future.
As risks in the industry rise, the natural response has been to behave more conservatively. Ironically, this
has led to lower investment in R&D precisely at the time when improved technological solutions are
required to continue to balance resource depletion while better managing environmental challenges.
4.3.1.1

Producers

The large producers of yesteryear have deserted much of their holdings in the WCSB (particularly in
conventional oil). Their attention is now taken by bigger prizes in the oil sands, or in other regions of the
globe. Like all public companies, these majors are subject to the quarterly scrutiny of the investment
community and have been forced to focus their efforts in order to demonstrate sustained financial
performance. They have all but abandoned fundamental research initiatives. The reality is that even
applied (i.e. closer to commercial) R&D is well down the list of corporate priorities.
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Alternative Strategies to Increase Value
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Figure 16. Canadian industry executives put a medium weighting on technological advances when asked to rank areas offering
opportunity to enhance value. Source: Deloitte & Touche

“The oil industry is past middle age in a business life cycle sense and is at a crossroads,” commented
Wellington and Islam in a 2001 Society of Petroleum Engineers (SPE) paper.61 “Accounting principles
from the 1800s continue to teach that the lowest cost producer will make the highest profit and therefore
will be the most successful. With this lesson in mind, the oil companies are preoccupied with cost cutting,
curtailing research and development, gaining economies of scale, and consolidating through mergers and
buy-outs.”
The new dominant landholders in the WCSB are cost-conscious producers that have acquired and
developed leases opportunistically and rely on a low-cost structure to maintain closely monitored margins.
An increasing number of these producers are structured as trusts; their mandate is to direct a stream of cash
to the pockets of their unit holders (leading to a further shrinkage in available RD&D investment). With
finding and development costs currently in the order of $13 a barrel in the basin, the attention to cost
control is understandable. It is ironic that successful deployment of technology could be valuable to the
trusts, which acquire reserves nearing the end of their productive life and hope to create extra value through
prolonging that life beyond expectations.
4.3.1.2

Service Companies, Suppliers and Manufacturers

In Canada as in the States, oil and gas service companies have “stepped up” to offer technology
improvements for the overall benefit of the industry. Schlumberger is the largest investor in R&D in the oil
and gas industry. Technologies introduced by the service sector have contributed greatly to allowing
producers to stay ahead of the cost curve through reduced drilling time (by 70% or more) and a host of
other improvements. Behind the scenes, systems integration and information management tools introduced
by suppliers have saved costs, making the industry more economic overall and arguably prolonging the
productive life of the basin.
While the service sector uses technology to compete, it generally suffers from a lack of bargaining power.
There are about 2,500 service companies in Western Canada, employing more than 50,000 people.62 A few
are global companies with in-depth research and technology programs that enable them to sustain premium
pricing. Most, however, are small shops (average 20 employees) and have no capacity to conduct
comprehensive RD&D. Further, connections between research providing institutions and service
companies are scarce. There are exceptionally successful “skunk-works” or garage-scale R&D operations
S.L. Wellington, Shell, M.R. Islam, Dalhousie University, “Past, Present and Future Trends in the Petroleum Industry,” Society of Petroleum
Engineers (SPE 69611), 2001, p. 2.
62 A Proposal to the Province of Alberta for the Consideration of Initiating Research and Development of New Enhanced Recovery Methods in the
Conventional Oil and Gas Fields, PSAC, September 2001, p. 2.
61
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active in the province.63 Except for the bigger companies and a few innovators who can fund development
engineering beyond six to 12 months, however, the service side tends to be a “technology supplier” rather
than “technology developer.”

WHY ARE COMPANIES LIKE EXTREME ENGINEERING DISAPPEARING??
 VERY HIGH CASH REQUIREMENT TO SUSTAIN … $$$$$
 TOUGH INDUSTRY TO BREAK INTO… RELATIONSHIPS … NETWORKING …
EARLY ADAPTORS HARD TO FIND … HARSH OPERATING CONDITIONS
 RISK- REWARD TIME FRAME IS SHORT AND DANGEROUS …TYPICALLY 1-3 YRS
 WHO THE HELL WANTS TO WORK IN THE OIL PATCH???
 DIFFICULT TO ATTRACT STAFF BECAUSE OF CYCLICAL NATURE OF
BUSINESS
 TODAY'S SHALLOW GAS DRILLING ACTIVITY IS LOW $ MARGIN … DOES IT
NEED TECHNOLOGY?? …. YES!!! … BUT CAN THE INNOVATORS MAKE A $
TO SUPPORT OURSELVES AND STILL PROVIDE VALUE TO THE
OPERATOR???

IF NOT EXTREME (OR COMPANIES LIKE EXTREME)… THEN WHO?
 ONLY A HANDFUL OF SERVICE COMPANIES IN CANADA PERFORMING R&D,
MOST HAVE MOVED OR BEEN ACQUIRED SOUTH OF THE BORDER
 MAJORITY OF R&D IS CARRIED OUT IN HOUSTON … WHERE ARE THEY
FOCUSING THEIR R&D $$ ?? IS IT A WCSB SOLUTION ??

PLEASE NOTE THESE COMMENTS ARE FROM A DRILLING TECHNOLOGY PERSPECTIVE

Figure 17. The few true innovators who remain in this industry face tall odds in their efforts to commercialize technology. Source:
Extreme Engineering

4.3.1.3

Cyclical and Seasonal Industry; Commodity Products

Oil and gas are commodities. Oil plays in a world market, whereas the gas market is largely continental.
Recently, both oil and gas prices have been high, leading to generous cash flow and increased (in some
cases, feverish) activity. Industry participants, however, are always wary of the next inevitable downturn,
when an uncontrollable price slump can destroy profitability overnight. Smaller companies with confined
operations are particularly vulnerable to these swings; they are forced to “make hay while the sun shines”
and aggressively downsize when it doesn’t. Such a business environment creates little in the way of a
platform for sustained, multi-year research initiatives. A further destabilizing influence is the seasonal
swing of drilling activity; in B.C. in 2002, for example, 71% of that province’s annual drilling was done in
the first quarter alone.64

4.3.2

Research & Development Investment

4.3.2.1

The Technology Development Curve

Technologies may be classified as:65



Emerging: in growth and embryonic, not available to all companies, will become a source of
differentiation and competition.
Key: in growth, some are available, not all companies use them, source of differentiation and
competition among companies.

Appendix G contains a case study on one of the more innovative service sector companies today: Extreme Engineering.
Lynda Harrison, “Financial incentives could sway industry from predominance of Q1 drilling,” Daily Oil Bulletin, Calgary, July 25, 2003, p 1-3. B.C.
has introduced a summer drilling royalty credit to try to overcome this.
65
G. Dominguez-Vargas and R. Camacho-Velazquez, PEMEX, “Technology Development: Detecting Research and Technology Development
Needs in a National Oil Company,” Society of Petroleum Engineers (SPE 72499), 2001, p.1.
63
64
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Basic: mature, available and almost every company uses them.

These technology categories can be mapped to the traditional technology development (or “S”) curve (see
Figure 18):


Early-stage fundamental research (the bottom of the curve) is the birthplace of many emerging
technologies. At this stage, failures are rife and marketability, if achievable, can be as long as a
decade away. Public funding generally fuels activities at this point on the curve.



Industrial research (funding typically shared 50-50 public-private) advances these technologies
toward the point where field testing/demonstration/pilot projects can be undertaken (these in large
part underwritten by private sources).



Technologies graduating from field-testing can go into full commercialization (the top of the
curve) where early-adopting companies have the opportunity to demonstrate their leadership
through application and incremental improvement of these key innovations. Ultimately, the
technology advancement diffuses through industry and assumes status as “basic” to the
commercial activity.
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Figure 18. The technology development “S” curve showing funding appropriate to different stages. Source: ADOE

Figure 19. This graphic shows typical funding chasms in energy-environment technology commercialization. Source: SDTC
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Regarding current oil and gas research and technology, glitches appear to exist along the entire curve –
with a particular “black hole” showing up at the field-testing/demonstration stage.
4.3.2.2

Industry Spending on R&D

As mentioned, R&D investment is depressed within the oil and gas industry. Between 1983 and 1995,
private sector investment in fossil energy R&D declined 60% in Canada; from 1990 through 2000, it
dropped 45% in the States.66 The top oil and gas company on the list of “Canada’s Top 100 Corporate
R&D Spenders 2002” was Imperial Oil Ltd., in 28th spot with $71 million in R&D expenditures.67 The
only other oil and gas companies that placed in the top 100 were Syncrude, EnCana, Precision Drilling and
Suncor. In 2002, according to Statistics Canada figures, total domestic oil and gas R&D amounted to only
$121 million68 – this in an industry where economic activity has grown by 250% since 1990.
In Canada, communications/telecom is the most “R&D-intensive” sector, with R&D expenditures as a
percent of revenues of 17.3% in 2001. Pharmaceuticals/biotechnology is second with 14.1%, followed by
software & computer services (9.7%). In a survey of Alberta technology companies last year, the average
R&D spent as a percentage of revenues was 21%.69 By comparison, Statistics Canada figures suggest that
R&D intensity in fossil fuels is about 0.5%.70 By company, Imperial’s R&D spending in 2001 was 0.4% of
revenues, Suncrude 1.5%, EnCana 0.6%, Precision 1.7%, and Suncor 0.4%.71
4.3.2.3

Government Support for R&D

According to Statistics Canada, fossil fuel R&D is primarily self-funded by companies; in 2000 only 1% of
total company R&D investment was obtained through government sources.72 Not since the days of the oil
sands development (AOSTRA) has government played a strong or well-financed role in directing or
supporting research and technology in the oil and gas industry. Between 1980 and 1995, governmentsponsored energy research & development expenditures declined by a third in Canada and by 58% in U.S.73
“In normalized spending,” according to the Cleaner Hydrocarbon Technology Futures Group, “Federal and
Provincial government spending on energy RD&D has declined by 65% - from a peak of $771 million in
1984 to $242 million in 2001.”74
The federal government’s Program of Energy Research and Development (PERD) was repurposed in the
1990s and has not contributed substantially to conventional fossil fuels since.75 The federally funded
CANMET research centre in Devon restricts its focus to oil sands and heavy oil. In 2001, according to the
Futures Group, the federal and provincial governments invested only $57 million in fossil fuel RD&D.
The federal government’s Scientific Research & Experimental Development (SR&ED) tax credit program
infuses in the order of $250 million on the Prairies annually. Last year, some $45 million of income tax
credits (ITCs) was distributed in Alberta.76 The program, however, is burdened by its reputation as a paperintensive process with an uncertain outcome. Organizations including the Canadian Advanced Technology
Alliance (CATA) and the Conference Board of Canada have scrutinized the program and provided
recommendations for change.

Pacific Northwest National Laboratory & Battele Institute, Adopting a Long View to Energy R&D and Global Climate Change, 1999; Margolis &
Kammen, Science, July 1999.
67 “Canada’s Top 100 Corporate R&D Spenders 2002,” Re$earch Infosource Inc.(CISTI). List is based on fiscal 2001 R&D expenditures.
68 Statistics Canada, “Industrial Research and Development – 2002 Intentions,” October 2002. Because part of this information is based on SR&ED
participation, it is likely understated in the case of oil and gas.
69 Alberta Technology Report, Ernst & Young LLP, 2003.
70 Statistics Canada, “Industrial Research and Development – 2002 Intentions,” October 2002.
71 Re$earch Infosource Inc.(CISTI), 2002.
72 Statistics Canada, “Industrial Research and Development – 2002 Intentions,” October 2002.
73 Pacific Northwest National Laboratory & Battele Institute, Adopting a Long View to Energy R&D and Global Climate Change, 1999; Margolis &
Kammen, Science, July 1999.
74 Cleaner Hydrocarbon Technology Futures Group, February 2003, p. 12. It is important to note that the bulk of energy R&D is taken up by nuclear
rather than fossil fuel investment.
75 P.J. Runci, Energy R&D in Canada, Pacific Northwest National Laboratory, U.S. DOE, March 2000, p 17.
76 Wayne Powell, Research Tax Services, Presentation to PTAC, May 30, 2003.
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SR&ED’s potential benefits appear not to have been tapped to any great extent in oil and gas; indeed, its
uptake in Alberta is among the lowest of all provinces. This may be in part because Alberta does not top
up the federal program; consequently, the after-tax cost of $1 of R&D spending in Alberta is 54.7 cents,
highest of all provinces.77 An Industry Canada program called IRAP (Industrial Research Assistance
Program) has found better traction within the conventional sector, but it appears to be perpetually underfunded. This is another federal program that Alberta, in contrast to other provinces, does not top up.
CANMET Energy Technology Centre (Devon, Ottawa, Varennes)
Centre de la technologie de l’énergie de CANMET (Devon, Ottawa, Varennes)
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Figure 20. This May 2003 presentation slide summarizes the federal government’s oil and gas support programs. Source: Natural
Resources Canada

Recently, there have been signs of a renewed commitment to technology at both provincial and federal
levels. Says John Masters, CEO of Calgary Technologies Inc.: “Alberta has increased funding for primary
research by 300% over the past six years.”78 The federal government has launched Sustainable
Development Technology Canada (SDTC), while Alberta has created the Ingenuity Fund for science and
engineering research (a $500-million endowment). These programs have yet to substantially assist oil and
gas R&D, but it may happen.79
This spring, Alberta announced an incentive program for CO2 enhanced oil and gas recovery.80
Saskatchewan appears to have hit the mark with its Saskatchewan Petroleum Research Incentive (SPRI) to
encourage private sector RD&D – even though initial uptake on the program was not impressive.81 And
Ottawa may be ready to lend more concrete assistance; it has acknowledged that Canada is not where it
needs to be in terms of innovation. Elements believed to be needed to move the country into contention
with other leading nations include:82





Increased research capacity in Canada – industry, government, universities.
Effective innovation system that connects RD&D through to introduction and commercialization
of new technologies.
Many more well educated and highly competent people.
Industry and government organizations doing a better job of linking market needs to research
direction.

“Economic Structure, Productivity and Innovation in Canadian Regions,” Industry Canada, November 2002, p. 20.
John Masters, Calgary Technologies Inc., Alberta Technology Report, Ernst & Young LLP, 2003, p 56.
79 In 2002, SDTC announced support of Suncor’s project to “sequester carbon dioxide emissions in subsurface coal reservoirs to produce enhanced
volumes of coal bed methane.”
80 This ADOE program provides $15 million over five years for demonstration and pilot projects in CO2 enhanced oil/gas recovery, offsetting up to
30% of costs.
81 SPRI provides royalty credits to offset up to 30% of eligible costs. In the first five-year cycle, $8 million of a possible $17.5 million were approved.
The program has been renewed with a $7-million pot until 2007/08.
82 Cleaner Hydrocarbon Technology Futures Group, February 2003, p. 11. Report indicates that Canada hopes to move from 15th place in the “world
R&D league of innovation” to fifth.
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4.3.2.4

Technology Development in Alberta

The “technology sector” has endured a progressive starvation of capital over the last two years, touched off
when the Internet bubble burst and stock markets plunged. Investor confidence has continued to lag in the
wake of uncertainties raised by 9-11, Kyoto and continuing international conflict. This situation has been
keenly experienced in Alberta, where access to capital was an issue even before the public market
meltdown. In a recent survey of Alberta technology companies, respondents indicated that the Alberta
“disadvantage” is most evident in “availability of private equity and venture capital” and “ability to attract
sufficient growth capital.”83 Respondents communicated a belief that R&D spending as a percentage of
revenues will continue to fall through 2005.
A paradox worth examining is the distinction made between the “technology sector” and industrial sectors
including oil and gas. While one would think that numerous synergies would exist between “technology”
and “oil and gas,” the most recent Alberta Technology Report contains evidence to the contrary: one in five
in the 2002 survey suggested that Alberta is not an effective technology incubator because the province is
“too focused on oil and gas industry/energy sector.” Oil and gas, observed the survey report, is commonly
seen by technology companies as a competitor for government support and funding.
There is a bright side. According to the Alberta Research Council, energy-related research, development
and commercialization activities by government and universities in Alberta amount to about $60 million
annually, employing 850 people.84 The “Alberta Advantage,” according to technology companies, is still
alive and well in terms of “availability of well-educated/skilled work force” and “quality of life in Alberta.”
One quarter of respondents in the Alberta Technology Report had taken advantage SR&ED tax credits and
11% had benefited from IRAP. There was optimism that the SuperNet initiative, involving the provision of
high-speed Internet access to most communities in the province, will benefit Alberta companies, including
energy companies, who will be able to stream seismic data to head office or evaluation facilities.85
4.3.2.5

ASRA and AERI

The Alberta Energy Research Institute (AERI) and its sister organizations catering to the primary industries
– under the umbrella of the Alberta Science & Research Authority (ASRA) – appear well positioned to
channel increased RD&D investment to the right places.

Figure 21. The Alberta Government’s science and research agencies.

Alberta Technology Report, Ernst & Young LLP, 2003, p. 14.
John McDougall, Alberta Research Council, “Energy Research Development and Commercialization (RDC) – Capacity to Deliver,” Presentation to
ASRA, June 2002. The same presentation estimates energy industry RDC in the order of $160-180 million annually.
85 Art Price, AxiaNetMedia, as quoted in Alberta Technology Report, 2003, p 17.
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AERI was established in 2000 by the Alberta Science and Research Authority Act and is responsible for all
energy-related research for the province. The institute promotes energy research, technology evaluation and
technology transfer in areas including oil and gas, heavy oil and oil sands, coal, electricity, renewable and
alternative energy. AERI’s role is to take a long-term view, ensuring that the knowledge required for
maximizing the value of Canada’s resources continues to grow, by catalyzing and stimulating the research
and development of new technology.
4.3.2.6

Petroleum Technology Alliance Canada

PTAC has been one response to the need for research and technology within the oil and gas industry.
Cobbled together by a group of industry vice-presidents in 1996, PTAC has thus far facilitated the
expenditure of more than $100 million in collaborative research. The industry association does not conduct
research itself, but fosters research efforts that meet a collective need within the industry (and which are not
seen as offering any single company a competitive advantage). In Calgary, PTAC has forged a partnership
with Calgary Technologies Inc. to focus on wireless applications in the oil and gas sector, playing into
Calgary’s growing wireless cluster network. PTAC strives to facilitate the identification of technical
challenges common to companies, and to suggest logical partnerships or collaborations that have a high
probability of solving those challenges.
Similar organizations south of the border have provided a great service to the industry, filling an
instrumental niche as other support was withdrawn. One, the Petroleum Technology Transfer Council
(PTTC), notes that technology adoption in oil and gas typically spans up to a decade, whereas innovations
in personal computers are on an annual cycle86 – suggesting there is room for substantial improvement in
the way technology transfer occurs in the petroleum industry. PTTC has been working to promote the
application of technology to forestall abandonment of America’s numerous marginally producing wells.
4.3.2.7

Institutional Research Providers

Western Canadian universities have held their own in terms of research spending in recent years. The
University of Alberta was fourth on the list of “Canada’s Top 50 Research Universities 2002” with $240
million spent ($172,000 per full-time faculty member).87 The University of Calgary was eighth, with $172
million spent ($126,000 per faculty member). The University of Saskatchewan was 12th on the list, with
$101 million ($109,000 per faculty member). All three universities are attempting to place more emphasis
on the path to commercialization for research and technology.
Unfortunately geoscience departments are not at the front of the line for new dollars: computer science,
physics and astronomy are the current emphases of funding available through the Natural Sciences and
Engineering Research Council of Canada (NSERC).88 A recent NSERC report described the earth sciences
as “an old discipline taking on new technologies to be applied to new areas,” but with “little evidence about
exciting and innovative contributions …”
Current research also may not be adequately interdisciplinary. Cooperation among researchers may not be
optimal – leading to silos between (and within) research organizations. Certainly, the relevance of specific
research projects to actual oil and gas industry needs has come into question. Commented one industry
representative: “Institutions need to be working on things that have a hope of one day working.”
There appears to be a “disconnect” between research producers and the consumers of that research
comprising objectives, time horizons and culture. Research providers want to move research and
technology into commercial application, but companies are hardly nibbling at the output. Indeed,
American labs are using their deeper practical experience to pick up business that would otherwise have
stayed north of the border.

Petroleum Technology Transfer Council, Technology Connections, www.pttc.org
“Canada’s Top 50 Research Universities 2002,” Re$earch Infosource Inc. List is based on fiscal 2001 R&D expenditures.
88 Jeremy Hall, Memorial University; Don Lawton, University of Calgary, “Issues in Canadian Geoscience,” Geoscience Canada, March 2003, p 22.
86
87
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Challenges To Expanding
University Research Activities
• Some shift toward increased program funding
• Assistance in developing partnerships and
collaboration
• Coverage of indirect research costs
• Top ups to attract high quality researchers
• Funding for graduate students
• Matching funds for successful CFI and other
such external funding
• More space
Figure 22. Universities face steep challenges to improving their research contributions. Source: University of Calgary

Meanwhile, the government funding backbone that once so dependably backstopped research programs no
longer exists. Research providers are caught between what used to be and what is yet to be – and are
scrambling to sustain their contribution. A recent assessment of the geoscience research effort remarked
that “it remains to be seen for how long some of our organizations will drift towards non-viability before
recognizing the need for change.”89
Conclusions on research, development and commercialization (RDC) from a 2002 presentation to ASRA
by John McDougall, chief executive of Alberta Research Council, included the following:90







Too many one-person programs – lack of depth
Fragmentation
Duplication
Lack of champions
Lack of a tangible plan
Uncertain staying power

McDougall proposed a new “innovation structure” whereby universities, provincial and federal research
organizations clustered with industry and focused on niches where depth could be achieved, propelled by
provincial, federal and industry funding in approximately equivalent proportions. The proposed focus for
conventional oil and gas RDC was EOR, with leadership from the Saskatchewan Research Council through
the Petroleum Technology Research Centre (PTRC).

4.3.3

Drivers of Research & Technology

A number of trends emerging in the States – to an extent also evident in Canada – appear to be pointing the
oil and gas industry toward increased development and use of technology:91



Increasing regulatory pressures – Including alternative completions and down-hole separation
to avoid bringing water, H2S and CO2 to the surface.
Knowledge management needs – Aging workforce, staff reductions and fewer college hiring
candidates and increasing data requirements driving back/front office and supplier
interconnectivity.

Hall and Lawton, Geoscience Canada, March 2003, p 23.
John McDougall, Alberta Research Council, “Energy Research Development and Commercialization (RDC) – Capacity to Deliver,” Presentation to
ASRA, June 2002.
91 Tim Tipton, Marathon Oil Company, “Trends Drive Technology Development,” The American Oil & Gas Reporter, January 2002.
89
90
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Aging property portfolios and challenging new frontiers – Need to reduce operating costs in
face of declining production.
Collaborative research efforts – Corporate technology clusters, reductions in staff and budgets,
reduced university enrolments have changed R&D.

The days of coasting on decade-old R&D may be numbered. Each of these technology drivers brings a
renewed emphasis on value creation: the need to do more with less on a sustained basis. The integration of
skills and sharing of knowledge achieved through collaboration holds considerable promise for progress in
this resource-constrained future – although lessons will need to be learned as we proceed down this road.
In the coming months and years, the choice will become clearer: renew our collective focus on technology
deployment, or consign the conventional industry to the sidelines of economic growth.

4.4

Current RD&D Initiatives

Some current projects and initiatives – including flooding approaches and NGC – are noteworthy. A few
of them are:

92
93



Weyburn Monitoring Project. Major research project that builds on the major Enhanced Oil
Recovery (EOR) project that uses CO2 as a solvent. www.ptrc.ca



Enhanced Coal Bed Methane Recovery. ARC is carrying out several micro-projects to assess
the effectiveness of CO2 in releasing methane and the effectiveness of the coal in sequestering
CO2. www.arc.ca



Consortium for Research in Elastic Wave Exploration Seismology. CREWES is a multi-year
geophysical research program hosted at the University of Calgary, attempting to obtain improved
3D images of the subsurface. www.crewes.org



Assessment of Geological Storage Options. The Alberta Geological Survey has been examining
potential storage sites and capacity. www.ags.gov.ab.ca



Coal Bed Storage Capacity of Western Canada. The Geological Survey of Canada has been
assessing coal beds for storage capacity across Western Canada. www.nrcan.gc.ca/gsc



Coal Bed Methane feasibility. A number of companies including Nexen, MGV, EnCana,
Thunder, Burlington, Talisman, Penn West, Promax, Trinity, Trident, Calver, Devon, Andarko,
CanScot, CDX and Conoco-Phillips are actively exploring feasibility of natural gas from coal,
primarily in central and southern Alberta. An estimated $100 million was invested in 2002 in
pursuit of NGC.92



Nitrogen Flood in Turner Valley. Talisman Energy is leading this three-year EOR project
involving the injection of nitrogen gas into this historic field. Talisman is seeking to enhance
recovery by 3-10%, which would generate up to 100 million barrels of oil.



Enhanced Coal Bed Methane (ECBM). Suncor Energy is leading a group of participants in a
pilot project that will inject vented CO2 gas into a coal bed to produce methane from multiple
wells.



Fossil Fuels – Enhanced Recovery of Oil. This is an International Energy Agency
“implementing agreement” chaired by Bruce Stewart (CANMET Western Research Centre).
Eleven countries including Canada are participating in this project aimed at “evaluate and
disseminate the results of research and development and to undertake demonstration, laboratory
and field tests.”93 www.iea.org

Coalbed Natural Gas Alert, Gas Technology Institute, No. 18, February 2003, p. 5.
International Energy Agency, “Currently Active Implementing Agreements,” www.iea.org, June 2003.
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4.5

COURSE. COURSE (Core University Research for Sustainability of Energy) is operated by
AERI; through administration of a funding program, it seeks to ensure that university research is
coordinated through researchers, governments and industry.

Need for a Unifying Vision

A starting point for a vision for the future of conventional oil and conventional/unconventional gas can be
derived from a paper authored recently by the Cleaner Hydrocarbon Technology Futures Group:


“… Canada is a world leader in the improved recovery of oil and gas in mature fields through
the development of innovative technology linked with greenhouse gas mitigation technologies,
enhanced recovery techniques and operating strategy.”94

A more specific goal may be required. For example, the technology roadmapping initiative for oil sands
explicitly presents a production goal of five million barrels a day in 2025.95
The United States developed its own vision for energy supply. A study undertaken by the National
Petroleum Council in 1995 called for the establishment of a “process that embodies the ‘new paradigm’ in
oil and gas RD&D user-driven technology development.”96 Barriers cited to the achievement of the U.S.
vision are strikingly similar to the ones we now face, as we set out to create our own “new paradigm” for
research and technology:





Cost Control: There was a desire for technology to reduce costs, but little opportunity to pioneer
technology in cost-cutting environment.
Economics and Capital Availability: New technology was needed to help improve success rates
or lower costs that would make new investments more attractive.
Environmental Compliance and Regulatory Issues: e.g. access to new lands, waste disposal,
property remediation.
Technology Transfer: Challenges included identification of technology needs, evaluation of
available technologies, and demonstration or application of available technologies.

The U.S. has had a good run at surmounting these barriers and continues to make progress.97 If indeed we
are encountering the same issues, it is important that a unifying response be developed that helps us map
our way to increased vibrancy. To continue in our current fragmented state is, ultimately, inviting the end
of significant economic contribution of the conventional industry and the creation of still higher barriers to
the task of meeting environmental obligations. In this of all industries, a more innovative response is surely
possible.

The Cleaner Hydrocarbon Technology Futures Group, 2003, p. 21. Vision referred to Western Canada, but can equally be applied to the whole
nation.
95 Alberta Chamber of Resources, www.acr-alberta.com/ . The roadmap will be intended to help identify issues over the next three decades, with an
underlying objective to have sustainable development at a production rate of five million barrels per day in 2025. The roadmap’s development is
being funded by AERI, Natural Resources Canada and ACR’s members.
96 Research Development and Demonstration Needs of the Oil and Gas Industry, Volume 1, Summary and Discussion, National Petroleum Council,
August 1995, p. 8.
97 The National Petroleum Council is currently completing an updated study into the potential impact of technology on North American gas supply.
Security of energy supply continues to be a priority.
94
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5.

FINDINGS

Overall project findings are distilled from the results of secondary research, workshops, a web survey and
interviews that took place between April and July 2003.

5.1

The Business Case for RD&D

A solid business case is a building block of any attempt to reenergize research and technology within the
industry. It was not within the scope of this project to develop a detailed business case for RD&D in
conventional oil and gas and unconventional gas. However, several elements of a potential business case
surfaced during the course of the project. They are summarized in the following section.

5.1.1 Potential Improvements in Recovery
Participants in the web survey were asked, given a renewed commitment to RD&D, what recovery rates
may ultimately be attainable for conventional oil and gas. Respondents indicated that the recovery factor
for conventional oil could be moved from 27% to an average of 41%, while the recovery factor for
conventional gas could be moved from 59% (as currently predicted) to an average 72%.98
Recovery rates believed attainable, given renewed commitment to RD&D
PTAC Web Survey 2003
Recovery Factor
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Figure 23. Survey participants demonstrated a belief that recovery rate improvements are feasible in both oil and gas. Source:
PTAC

It is an open question whether or not these results are possible. AEUB’s methodology for determining
ultimate potential does not venture into such prospective territory and consequently cannot be compared. It
should be noted, from written comments received, that the survey was generally completed by respondents
with informed opinions – they were well aware of recovery rates experienced by their companies (or
companies they work with) and of challenges associated with increasing the “sweep.”
Other sources tend to corroborate the views on oil recoverability expressed in the web survey. The average
increase in reserves with the use of horizontal wells vs. vertical wells is 9%.99 PSAC’s 2001 estimate of

A summary of the web survey results can be viewed in Appendix H.
Bob Williams, “Progress in IOR technology, economics deemed critical to staving off world’s oil production peak,” Oil & Gas Journal, Aug. 4, 2003,
p 23.
98
99
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average incremental recovery from solvent flooding was 12%.100 The Cleaner Hydrocarbon Technology
Futures Group asserted that use of enhanced recovery techniques can result in recovery of an additional
eight to 16 percentage points of the original oil in place.101 The Oil & Gas Journal recently pegged the
potential effect of CO2 flooding at a 7-15% improvement of recovery of oil in place.102 Several
interviewees in this project expressed the view that sweep using CO2 EOR can comfortably exceed 50% for
certain pools (although this cannot be generalized to all pools). Norway, which is using CO2 floods to
approach 65% recovery in some pools, has set a recovery factor of 50% as a national target.103
There appear to be fewer hard estimates on the recoverability of gas. Any consideration of extended
recovery of conventional gas quickly begins to overlap with possibilities involving production of tight gas
and other unconventional gas. The view put forth by the National Petroleum Council and Gas Research
Institute that new technology would account for an additional 10 Tcf of annual production by 2015 lumped
conventional and unconventional gas. If the views of several interviewees, who expressed the expectation
that ultimately recovering about three quarters of the conventional gas in place was reasonable, can be
believed, it may well prove that survey respondents were “low” on their gas estimates.

5.1.2 Potential Benefits Accruing From Increased Recoverability
5.1.2.1

Economic Impacts

Collectively, these prognostications imply big business. They portray a vision that if anywhere near
realized would pour tens of billions of dollars into our economy over an extended period of time – from a
basin considered “mature” today. The following is a summary of the preliminary estimates of the potential
economic impact of a one-point (i.e. one percent of the original resource in place) improvement in the
recovery factor in Alberta conventional oil and gas:104
A one-percent improvement in
the recovery factor would …
Reserve life index
Producer revenues
Royalties
Employment
GDP
Personal income tax
GST revenues
Benefit Multiplier (if the
recovery rate improvements
indicated in survey were
actually achieved)

Conventional Oil
Conventional Gas
Amount to about 600 million
Amount to about 2.6 Tcf
barrels
Extend the reserve life index by
Extend the reserve life index by
two years at current production
half a year at current production
Generate an additional $22 billion Generate an additional $12
in producer revenues (assuming
billion in producer revenues
US$25/barrel)
(assuming US$4.50/MMBtu)
Generate royalties in the
Generate royalties in the
neighborhood of $2.2 billion
neighborhood of $1.2 billion
Create, extend, or forestall the loss of, about 150,000 jobs (direct,
indirect and induced)
Increase GDP by about $40
Increase GDP by about $21
billion
billion
Increase personal income taxes
Increase personal income taxes
by about $350 million
by about $200 million
Increase GST revenues by about
Increase GST revenues by about
$370 million
$200 million

14X

13X

Petroleum Services Association of Canada, 2001, p. 6.
The Cleaner Hydrocarbon Technology Futures Group, 2003, p. 21.
102 Bob Williams, Oil & Gas Journal, Aug. 4, 2003, p 23.
103 Bob Williams, Oil & Gas Journal, Aug. 4, 2003, p 21.
104 These estimates were derived after consideration of the impact experienced by the Oklahoma economy during a drop in oil and gas activity from
1990-1994. Adjustments were made to reflect the Canadian and Alberta taxation regimes and changing labour intensity of the industry. Source:
Oklahoma Marginal Well Commission & University of Oklahoma, “The Impact of Oil and Gas Production and Drilling on the Oklahoma Economy,”
David Penn and John McCraw, 1996.
100
101
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This assessment does not take into consideration the effect of tapping the unconventional gas resource. The
University of Calgary’s Dr. Robert Mansell attempted to assess the potential economic impact of NGC if
NGC developments were sufficient to offset the anticipated decline in conventional gas production. The
conclusion was that within 20 years NGC production could contribute as much as $6 billion annually to
GDP, more than $1.5 billion annually to labour income, and up to $1 billion annually to provincial
government revenues.105
A further dimension of benefit in both unconventional and conventional petroleum is the ability to export
services and expertise associated with incremental recovery – put to economic use in many of the world’s
other depleting basins the lessons learned at home.
5.1.2.2

Environmental Impacts

More subjectively assessed, but equally important, would be the impact of increased recoverability on the
environment. Increased recoverability does not imply a substantial increase in infrastructure – most of
what is required is already in place today. It would in places, however, delay abandonment and
remediation. In some cases it could reverse abandonment. And continuing production of oil and gas, like
harvesting activities in other primary industries, will contribute to GHG and related airborne pollutants.
It was clear from interviews, however, that for the industry to deal with the ghosts of its past as well as
improve its current practices and continue productive relationships with landowners, it must remain
competitive. If the positive economic impact associated with increased recovery is ultimately experienced,
both industry and government will be empowered to further improve remediation practices and lower
carbon intensity. Without this economic shot in the arm, industry may be in danger of entering a “death
spiral” characterized by leaseholders’ gradually deteriorating ability to mitigate the cumulative effects of
generations of impact.
The web survey queried participants on the potential link between a renewed commitment to RD&D and
more positive environmental/health outcomes. Their responses are summarized in the following chart.
Will a renewed commitment to RD&D in the basin result in more positive
environmental/health outcomes including fresh air, clean water & reclaimed soil?
PTAC Web Survey 2003
Mean Agreement = 3.98
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Figure 24. Survey participants demonstrated overall agreement that renewed RD&D would have a positive effect upon
environmental issues. Source: PTAC

Clearly one of the strongest links between recovery and the environment is carbon sequestration in support
of GHG reduction. About eight million tons of CO2 is already injected annually for enhanced oil recovery
Robert Mansell, University of Calgary, “Economic Implications of Research Investment in Energy and the Environment,” in a presentation to
ASRA, June 2002.
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in the U.S. (mostly in West Texas). A recent study on carbon storage potential projected that CO2-EOR
sequestration could reach 16 million tons in 2010 and result in the annual production of more than 100
million barrels of oil from the Permian Basin.106 By 2030, the study suggested that 50 million tons of CO2
could be injected annually resulting in production of 1 million barrels a day. Given adequate R&D,
injection of CO2 to enhance production of NGC offers similar potential, according to the paper.

5.1.3 Ability of RD&D to Impact Recovery
It is all well to surmise that increased recovery could bring beneficial economic and environmental impacts,
but quite another question as to whether increased RD&D will translate into the technology deployment
required to get us there. Millions have been spent on R&D with no noticeable impact before. Further,
ultimate recovery is somewhat the hostage of geological prospects and commodity pricing; none of this is
going to happen unless the petroleum supply persists and petroleum demand continues to support
companies’ overall ability to make profits.
We have heard, however, that the resource is available in more than adequate quantities. It can also be
concluded that, notwithstanding progressive efforts in alternative energy, demand for oil and gas – and
hence pricing – is going to remain solid for at least two decades, probably longer. What, then, of the ability
of RD&D to convert the prize to economic wealth and environmental health?
The answer is that RD&D done right will have a strong potential impact. A detailed analysis of the
economic impact of the Australian Petroleum Cooperative Research Centre (APCRC) concluded that
technological advances spurred by research would add value in the order A$9 billion to the Australian
upstream petroleum industry between 2000 and 2010.107 The study predicted that these advances would
provide an additional 60% to the country’s economic petroleum reserves over the same period. The impact
on the petroleum industry of each public dollar contributed to the APCRC was estimated to be $37 – two
thirds of which will eventually filter back to the public purse through royalties and taxation. A recent spinoff of the APCRC is a cooperative research centre that will focus its entire budget on carbon management
issues to permit industry to economically meet Kyoto obligations.
Corroboration is available from the U.S. oil and gas industry. Review of R&D impacts indicates that
companies that spent more on R&D in the late 1970s made more profits and grew faster in the 1980s.108
The overall conclusion is that R&D has exciting potential. The key appears to be whether the overall
structure and orientation of the R&D community permits its activities to be done right. As will be seen in
Section 5.3, this is not necessarily currently the case.

5.1.4 Magnitude of Investment Required
The Cleaner Hydrocarbon Technology Futures Group, in its report earlier this year, set out an RD&D
investment requirement of $2.4 billion in conventional oil and gas and unconventional gas in Western
Canada over 20 years. The group’s predictions included allotments for west coast offshore research as well
as frontier and offshore hydrates. The investment requirement applying directly to onshore activities (net of
hydrates and west coast research) was in the order of $1.5 billion.109 The following table summarizes the
group’s projected R&D projects:

David Beecy, US DOE; Vello Kuuskraa, Advanced Resources International; Phil DiPietro, Energetic Inc.; “Economic Benefits of a National
Strategy and R&D Program in Carbon Sequestration,” no date provided. Most of the CO2 currently injected is from wells (not sequestered from the
atmosphere) – technical challenges remain for recovery of CO2 from flue gas.
107 Mark Matthews, Policy Intelligence Pty, “The Value of Petroleum R&D in Australia – An Economic Analysis of the Research Programs of the
APCRC,” APCRC, 2001.
108 “Strategic Assessment = Opportunity, Rate of Return for R&D Investments,” Strategic Assessment Report #143, Nexen, December 1997.
109 The Cleaner Hydrocarbon Technology Futures Group, “Cleaner Hydrocarbons: Technology Challenges and Opportunities for the Western
Canadian Hydrocarbon Energy Sector,” February 2003.
106
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Duration:
Years

Emphasis:
R/E/B

8
8
20

Recovery
Recovery
Both

$12,500,000
$22,000,000
$202,000,000

5

Both

$10,000,000

5

Both

$10,000,000

20

Both

$55,000,000

20
8
8

Environment
Recovery
Recovery

$33,000,000
$4,000,000
$4,000,000

8
Both
8
Recovery
20
Both
20
Both
10
Recovery
10
Environment
20
Environment
12
Recovery
8
Both
Total R&D Investment:
Matching Demonstration/Field Testing Investment:
Total Overall Investment Required:

$9,000,000
$5,000,000
$203,000,000
$53,000,000
$13,000,000
$11,000,000
$53,000,000
$26,000,000
$42,000,000
$767,500,000
$767,500,000
$1,535,000,000

Project
Absolute Open Flow Testing of Gas Wells
Multi-Leg Horizontal Wells and Pad Drilling
Develop, Test, and Demonstrate Low Energy Input/Low GHG
EOR Techniques
Recovery of Hydrocarbon Solvent Used in Miscible Flooding
of Oil Pools by CO2 Injection
Application of CO2 Floods in Fractured/Heterogeneous
Reservoirs
Develop, Test and Demonstrate Reliable Energy Efficient
Field Equipment for Storage, Separation and Transportation
Flaring Mitigation Systems
Improved Formation Evaluation in Light Oil & Gas Reservoirs
Gravity Stable Waterflooding in Primary & Secondary Oil
Recovery
Water Abatement in Gas Reservoirs
Regain Permeability in Tight Gas Reservoirs
Non-Thermal EOR Processes
Low GHG Steam Flood Processes
Piping Heavy Oil Without Diluent
Capturing Emissions From Pipeline Maintenance Operations
Hydrogen Production without GHG
Novel Field Upgrading Techniques for Heavy Oil
Coal Bed Methane

Total R&D
Investment

Figure 25. The Cleaner Hydrocarbon Futures Group called for investment in the order of $2 billion in onshore conventional oil and
gas and unconventional gas. By comparison, it called for $2.4 billion in clean coal, $3.4 billion in oil sands/heavy oil, $1.4 billion in
carbon management, and $1 billion in hydrogen. Source: Futures Group

Web survey participants were asked whether they thought $2 billion over 20 years would be adequate to
realize projected improvements in recovery rates. Their responses showed moderate agreement – with a
relatively high “no opinion” response underlining the difficulty in linking actual expenditures with desired
recovery.
Is $2 billion over 20 years sufficient to achieve desired recovery rates?
PTAC Web Survey 2003
Mean Agreement = 3.67
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35
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No Opinion

Strongly Agree

Figure 26. Survey participants were asked about the level of investment potentially required to achieve improved recovery of
conventional oil and gas. Source: PTAC
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Some points of comparison are available. Australia’s APCRC has been funded to the tune of only about
A$10 million annually (converting to C$170 million over 20 years). The Alberta government invested
$700 million in bitumen production and upgrading R&D over the last 25 years.110 According to the
Canadian Society for Unconventional Gas (CSUG), the U.S. DOE and Gas Research Institute used to spend
more than US$100 million on unconventional gas R&D alone annually (this would represent a total C$2.8
billion investment over 20 years).111
From the above data points, it would appear that a $2-billion investment over two decades would be more
than enough to allow RD&D aimed at realizing some of the riches that additional recovery promises. If the
investment resulted in a supply increase of 300 million barrels of oil and 2 Tcf of gas, it would pay for
itself.112
It is important to keep in mind, however, that nothing but coincidence necessarily exists between amount
spent on RD&D and amount recovered in terms of barrels and Tcfs. It will be incumbent upon industry
and government to plan an effective innovation program: RD&D done right.

5.2

Areas of Focus for Increased RD&D

5.2.1 Key Technology Challenges
The National Petroleum Council’s Bob Howard (of Chevron-Texaco in Houston) made a presentation at a
PTAC workshop in May 2003 indicating several “technology insights” that may prove instructive for the
Canadian oil and gas research community.113 In subsurface imaging, Howard pointed out that “sweet spot”
detection and improved seismic sourcing will be important areas of future advancement – as long as the
struggling seismic sector can maintain R&D efforts.
In the drilling industry, the focus is likely to be on reducing “flat time” and increasing rig mobility, and the
future may hold advancements into composite pipe, laser drilling and “IntelliPipe” – as long as the sector
can handle an accelerated learning curve and address its aging rig fleet. In completion technologies,
Howard looked to improved power, frac control and compression (all down-hole), building on the current
move to “smart wells” – although he observed that technology adoption has been slow in some cases.
Regarding natural gas from coal, Howard suggested that the focus would be on multi-zone and multi-lateral
technologies as well as water handling/management all within a smaller footprint. Finally, Howard
referred to natural gas hydrates as a huge resource in the Canadian and Alaska arctic, with significant R&D
required to get a fix on their ultimate long-term potential.
Many other suggestions on technologies to pursue were collected during the course of the project.
Respondents to the project’s web survey ranked technical challenges facing the conventional oil and gas
industry as follows:
1.
2.
3.
4.
5.

Improving conventional and heavy oil ultimate recovery
Cost-effectively addressing environmental challenges including water, soil and air pollution and
ecological impacts
Life extension and cost reduction technologies
Reducing greenhouse gas emissions intensity and improving energy efficiency
Learning how to economically produce tight gas

Industry acknowledges that it must continue to uphold high standards in regard to environment, health and
safety; to this end it has tended to be willing to seek collaborative technology solutions that result in lower
Strategic Research Plan, Alberta Energy Research Institute (AERI).
Michael Gatens, Canadian Society for Unconventional Gas, in a presentation to PTAC, May 2003.
112 This back-of-napkin break-even point assumes that all R&D would be funded through the provincial purse using incremental royalty streams. In
reality, the province would fund only a portion of the research.
113 Bob Howard, National Petroleum Council, “The Challenge: Maintaining Natural Gas Supply in North America,” presentation to PTAC, May 2003.
110
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costs (or lower cost increases). As for improved resource recoverability, solutions that have succeeded in
gaining acceptance and implementation have tended to be those without exceptional up-front costs that
directly and immediately reduce operating costs.
Overall, industry recognizes that it will have to both drill and produce “smarter” in the WCSB in order to
continue to achieve economic margins. Anything that promises to reduce drilling time or extend the
recovery factor will be looked at – although a relatively high burden of proof persists.

5.2.2 Required Research & Technology By Resource
Informed industry participants were asked during the project to identify research and technology
projects/initiatives that they considered to be critical to extending recoverability in the WCSB. The
following is a summary of their views – the top ranked three research & technology areas by resource (the
full list is contained in Appendix C):
Conventional Oil
1. Water usage, disposal and re-injection – better recycling; water management – optimization,
lower energy processes, alternatives, cost reduction, produced water, energy efficiency
2. Processes (other than CO2) to apply to depleted reservoirs to enhance recoverability
3. CO2 Enhanced oil recovery: supply (purification / stripping; cost of capture); end use (corrosion,
etc.); flood management
Conventional Heavy Oil
1. Water management: optimization; lower energy processes; alternatives; cost reduction; produced
water; energy efficiency
2. Reducing costs for thermal EOR
3. EOR technology development/testing/deployment
Conventional Gas
1. Enhanced gas recovery: CO2 – supply (purification / stripping; cost of capture); end use
(corrosion, etc.)
2. Waste gas flaring – mitigation and/or energy conversion
3. Addressing near well bore permeability/formation damage (phase trapping) through formation
heating treatment (FHT) (using nitrogen), water-miscible solvents and other technologies
Natural Gas From Coal
1. Sweet spot identification
2. Multi-zone completion
3. Water disposal (surface, down hole) & optimization
Tight Gas
1. Multiple drain holes from single horizontal wells – multilateral wells
2. Modeling and execution of cost-effective multi-stage fracs (horizontal wells); better frac models
to characterize height, length and width
3. Drilling technology including bits, fluids; drilling cost reduction techniques
Unconventional Gas – Other
1. Multi-zone completion
2. Hydrates: find them; identify; production method
3. Coal gasification

No attempt has been made during the course of this project to “cost out” the priority projects identified
here. This list would be subject to further analysis and comment before becoming part of the development
of a detailed business case and technology roadmap.
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5.2.3 Priority Candidates for Field Testing/Demonstration
More than 50 suggestions were received for technologies that would be reasonable candidates for
advancement to field-testing in the near term. An attempt was made to group and prioritize the ideas. The
following five themes emerged:
1. CO2 and enhanced recovery
− Majority of EOR suggestions concerned CO2 but flue gas and nitrogen were also mentioned
2. Water management
− Downhole oil-water separation, water flooding and a host of other water management
opportunities were mentioned
3. Heavy oil approaches including VAPEX
− Thermal solvents, non-thermal solvents, low-pressure SAGD, in-situ combustion also
mentioned
4. Monitoring and metering
− Cost-effective, multi-phase, multi-component measurement, including use of acoustic telemetry
5. Acid gas
− Separation and recovery of H2S and CO2 from oil and gas as well as electrical generation
facilities
More details can be viewed in Appendix D. The full list of suggestions is available from PTAC.

5.2.4 The Need for Clusters of Excellence
Against this impressive backdrop of technology development and deployment ideas, it is important to keep
in mind that we won’t be able to “do it all.” Australian cooperative research efforts were confined to areas
that were likely to have impact on the Australia-specific challenges – challenges that the nation couldn’t
reasonably expect multinationals to address. Clusters of research providers and willing customers already
exist (e.g. around Natural Resources Canada for oil sands; around ARC for heavy oil; around PTRC for
EOR). By picking and choosing, we will be able to realize progress in areas important to our particular
resource – and borrow the rest.

5.3

Barriers to Increased and More Effective RD&D

5.3.1 Challenges Identified in Industry Workshops
On the heels of two days of presentations, discussions and brainstorming, participants in the PTAC
workshops on recoverability developed the following ranked list of barriers to the implementation of
research and technology:
1.
2.
3.
4.
5.
6.
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Structure of incentive programs
− The problem of getting cash to the innovators – sometimes they are beyond royalty credits’
reach
Who should pay
− Different players are passing the buck – whomever benefits should pay
Business model prevailing in industry
− Cost-oriented, risk averse, short-term – no climate for R&D
Competitiveness of WCSB
− Monies won’t be spent unless the prize is globally competitive
Understanding & communication gaps
− Across industry, research providers and government
Lack of government leadership
− Absence of a clear encompassing strategy
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7.

Lack of coordination/collaboration among research providers
− Competition pre-empts optimization of resources including utilization of facilities
8. The need to combine multiple elements into a solution
− Consensus & collective will elusive because of different mandates, strategies, politics
9. Lack of leadership within companies
− Communication gaps and lack of will to do the right thing – i.e. take the longer term view
10. Onerous government processes
− Operating at cross-purposes to needs of innovators (entrepreneurs & bureaucracy are oil &
water)
11. Difficulty of attracting youth and talent
− Need to replenish industry’s intellectual capital – geoscience grads at an all-time low

5.3.2 Additional Observations
Much speculation is occurring over “what is broken.” Comments were made and complaints logged during
all junctures of this project. Conclusions on what is broken appear in the following section, organized by
participant group: producer/operators; service sector; research providers; and government.
5.3.2.1

Producer/Operator Involvement

Almost all of the producers in the WCSB are finding a way to add value – but circumstances allow few of
them to do it through serious longer-term investment in innovative technology.


Focus on short-term value. Global competition for capital, the perception of petroleum as a
harvest industry, and the ill-founded short-term glare of the investment community have resulted
in the progressive gutting of the technical R&D capacity once proudly trumpeted by producers.
These factors have resulted not only in a reduction of in-house R&D but in a reluctance among
producers to partner with innovative service companies or research institutions: any sort of
extended pilot project, even if it involves one well site in hundreds, wins no applause from the
analysts.



Producer profile. With the departure of many large companies and appearance of income/royalty
trusts, there has been a marked decline in propensity for R&D. Trusts funnel returns to their
investors and have little interest in either exploration or R&D. Upstarts that have grown and
replaced the majors as primary landholders are adding value by drilling feverishly and
aggressively cutting costs – not by investing for longer-term advantage.

The business unit structure characterizing many leading companies tends to result in no single
person holding the mantle of chief science or research officer – resulting in less voice for R&D
internally and no obvious external point of contact for would-be partners. Many other companies
in the basin today are simply too small to support R&D – it costs proportionately much more for a
small company to allocate testing time to an active rig.


Royalty relief not enough. Simply adding royalty relief to this mix is not likely to result in a
significant shift in strategies. The lack of full uptake in Saskatchewan’s royalty credit program
(several million dollars have been left on the table) illustrates the point. Companies are big
believers in the necessity of their current strategies; they are well steeped in their E&P culture (i.e.
more disposed to risking hundreds of thousands on a drilling program than mere thousands on an
R&D program); and, anyway, they would have difficulty re-emphasizing R&D when little human
or physical R&D infrastructure remains.



“Big crew change” coming. As oil and gas veterans increasingly shift their focus from the
WCSB to the Columbia Valley (and other retirement venues), they will not be replaced by
individuals with an affinity for R&D. In the States, this shift was characterized aptly by
Wellington and Islam (2001) who described producers as beginning to behave more like
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investment banks than oil companies.114 Expertise and experience are about to be lost that will not
easily be replaced.



5.3.2.2

Long memories of bad times. The research community surrounding producers has not done
itself a great service by allowing various consortia and joint industry projects, entered into by
producers in good faith, to founder. These experiences appear to have created a lasting reluctance
by industry, including companies who do invest in R&D, to collaborate further.
Service Sector Involvement

Service, supply and manufacturing companies involved in the oil and gas industry provide producers with
the means – in terms of personnel, equipment and methods – to get to their resource. Their interest in
technology stems from the fact that they can gain a competitive edge through solving producers’ problems
faster or cheaper – innovation is second nature to the sector. Unfortunately, as it was put in one of the
project workshops, “the current system punishes innovators.”


Government assistance out of step. Frustration with SR&ED, IRAP and other would-be funding
mechanisms is running high among service companies. Small companies that regard themselves
as innovative and nimble (i.e. accomplished “tinkerers”) actually become bogged down trying to
jump through hoops thrown up by these programs.

It is appropriate that the programs be designed in such a way to resist misuse – but it is quite
another thing for an innovator to be effectively denied access. Provincially, the most common
assistance mechanism employed by the provincial government – royalty incentives – lands not on
the lap of the service company but his/her customer, the producer. This renders the service
company dependent upon the producer, in an industry where customers already enjoy daunting
bargaining power.


Technology protection not credible. Years ago if a service company introduced fresh
technology that lent its customers an advantage, it could maintain an edge on its competitors for
three years or more. Nowadays, due to the speed of information dissemination and the difficulty of
using legal means to protect methods or processes, this advantage appears fleeting. While this
could be viewed as an example of market efficiency, the reality is that the perception promotes
non-participation (i.e. “let someone else spend the development money and we’ll see what comes
of it”).

Some companies in the sector have only lately come to understand that the real protection for their
technology is associated with their ability to execute on it – i.e. the distinct advantage lies in the
highly qualified people who know how to use the technology (rather than the technology itself).


No takers. Producers need services but their purchasing behaviour belies a truth that service
companies must live with: only a precious few early adopting operators are prepared to pay more
than they have to, even if it means passing up on a promising innovation. It is probably the
incremental risk associated with the innovation as much as the price premium attached to it that
discourages commitment – whatever the case, it means that service companies may not even be
able to prove out their improvements, let alone recover their R&D investment.

This is a crucial point. For cost-effective new technologies to be used in the future, they must
initially be given the opportunity to “learn” in the marketplace: a recent OECD/IEA treatise on
experience curves says “lack of opportunities to learn will foreclose these options making them
unavailable to the energy system.”115
S.L. Wellington, Shell, M.R. Islam, Dalhousie University, “Past, Present and Future Trends in the Petroleum Industry,” Society of Petroleum
Engineers (SPE 69611), 2001, p. 5.
115 OECD/IEA, Experience Curves for Energy Technology Policy, www.iea.org/, 2000.
114
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Boom-bust cycle limits technology. When the industry is “on” (e.g. when commodity prices are
high and when the ground is solid enough to work on), service companies frequently are too busy
making hay to manage any development work. When the switch goes off, lay offs and survival
quickly become the theme – this dearth of activity is also inconsistent with advancement of
technology.



Talent going elsewhere. To many young minds choosing career paths, the oil and gas service
sector smells of little more than trucking and tubing and rig time – a hard labour environment.
The service sector’s links with academia are not strong. Generally, the oil and gas industry has lost
some of its former cachet – and the subsuming of many vibrant Canadian companies (to mergers,
acquisitions, receivership or repurposing) in recent years offers no contradiction. Yesterday’s
cluster of innovative service companies has now given way to only a few bright spots – suggesting
fragmentation and ultimately decline unless the trend is reversed.

5.3.2.3


Research Providers
Universities saddled with conflicting funding horizons. Universities have had their potential
contribution limited by a lack of long-term public commitment – particularly in this industry.
When a university professor must take to the streets annually to coax a few tens of thousands of
dollars out of a handful of willing companies, multiple flags are raised:
o
o
o
o

University professors generally aren’t trained as professional fundraisers.
Universities aren’t known to have low-cost infrastructures permitting efficient
administration of this activity.
Industry typically has much shorter-term expectations for the research than is meant by
universities doing the flogging.
Industry isn’t interested in paying the heating or lighting bills to go along with the lab and
fieldwork.

It is incongruent that our universities, where fundamental research on topics such as gas hydrates
should be taking place, are forced to get on the latest industry bandwagon in order to have a hope
of sustaining their research dollars. In doing so, they pit themselves against industrial research
providers such as the Alberta Research Council – there is no win-win in such a rivalry.


Industrial research caught in the headlights. Industrial research has its own troubles. The
conventional oil and gas units of industrial research providers – such as ARC, SRC, private
research groups, etc. – typically lack the critical mass to be truly effective, but they also lack the
means to grow. In some cases, these research units are staffed with scientists proficient at
development research – but not necessarily technology transfer. Their skill sets are suited more
for the past than for the imperatives of the future.

Despite the reality that an emerging technology may require up to two years in the laboratory
before it even makes sense to field-test, companies with potential to partner with these industrial
research providers only really care to fund the fieldwork. The fact that consortia efforts have
soured in the past means that industrial research providers must also combat “long memories
downtown.” One path forward for industrial research providers is to offer contract technical
services and try to build backward from that – the technical services niche, however, is already
fairly competitive.


Technology transfer skills wanted. Generally, the technology transfer abilities of research
providers are viewed by industry as low. (In the research providers’ defense, they view industry’s
“receptive capacity” to be low.) Industry perceives a lack of focus on generating results with the
potential to lead to commercialization. Industry also believes there is a lack of interdisciplinary
effort – as problems faced in the field become more complex, the insights of multiple disciplines
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will be required to solve them. In the face of these perceived deficiencies, industry’s willingness
to underwrite research efforts is locked into a slow downward slide.
5.3.2.4

Government Backstopping



SR&ED dogged by history. SR&ED was described as a “brutal process” in industry workshops.
While improvements have been made, including creation of account executives and pre-claim
review service, industry doesn’t appear to have noticed. The program’s emphasis on development
of new technology (rather than adaptation of existing technologies) continues to limit its relevance
to this industry. Aside from the subjective comments received, paucity of statistics makes it hard
to gauge SR&ED’s real impact in oil and gas. The frustration is accentuated because of the
potential of the niche that SR&ED occupies; tax credits have played significant roles in spurring
innovation in other jurisdictions.



IRAP under-funded. The Industrial Research Assistance Program is not reviled to the same
degree as SR&ED but its small size ($10-12 million distributed in this region to all sectors,
annually) and its limited marketing mean that it flies under the radar in many cases. IRAP has a
mandate that fits services companies developing and selling solutions into the WCSB; it could
play a far more prominent role.



“Alphabet soup” spells fragmentation and lack of results. Federal programs with potential to
support oil and gas R&D include CANMET, IRAP, PERD, NSERC, CFI, TPC, SR&ED and
others; departments that administer these programs include Natural Resources Canada, Industry
Canada, Human Resources Development Canada and Canada Customs & Revenue Agency. It is a
source of frustration to bureaucrats and clients alike that no central coordination of this bedeviling
offer exists. The intent of the federal government with regard to R&D is clear.116 But the monies
and human resources available are not combined or coordinated to maximize collective
effectiveness.



Royalty tool powerful – but not optimized. Royalty breaks played a big role in the early
development of the U.S. NGC resource. Saskatchewan made a 30% research credit the keynote of
its effort to spur R&D in the province, and Alberta is also testing the waters with its recently
announced CO2 royalty incentive. Research-related royalty incentives will slim down the
government purse now but will contribute to maximizing long-term take – a smart move for
taxpayers overall.

For royalty relief to work, a system must be in place to ensure the wise investment of the forgiven
monies (i.e. a system that ensures that the monies: reach innovators or reward early adopters; are
applied to the high-priority research/technology challenges; and flow into niches where there is a
good likelihood of sustained advantage).
5.3.2.5


116

Other Fragments
Consumers don’t perceive benefits. One of the hallmarks of a functioning innovation system is
the end user’s realization of benefit. In the case of the upstream oil and gas industry, the ultimate
consumer is far away (generally across the continent, on the other end of a labyrinthine
downstream infrastructure). His/her perceptions of oil & gas are driven not by innovation in R&D
but by the price of gasoline, the cost to heat or cool the home, and concerns about clean air, water
and soil.

The federal government’s commitment is underlined in February 2003’s Federal Budget: “The key drivers of a stronger economy are those that
allow Canada to improve its productivity performance. These include such factors as a tax system that encourages economic growth and job
creation, and investments in new technologies and research.”
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The impact of the consumer (and his/her influence as a taxpayer) has been misread before. It is
critical for industry to reconnect with the consumer, in this case to reinforce the notion of the value
(in terms of standard of living) of research and technology to oil and gas recoverability. Such a
realization will percolate back up the value chain in the form of greater acceptance for programs
that may spur increased RD&D.


Jargon is tired. Some traditional watchwords of research and technology have fallen out of
favour. Industry’s emphasis today is on results, which is why “innovation” has become more
relevant than “R&D.” Innovation links more clearly to commercialization, value and economics.
Several other words alluding to research initiatives also are bending under the weight of negative
associations, e.g. consortium, joint industry project. One interviewee even pointed out the lack of
jazz associated with the word “conventional” – pointing out that “tertiary flooding techniques” are
anything but conventional.



Taxes & tariffs untenable – emissions dollars possible. Gasoline tax and pipeline tariffs have
been suggested as ways to raise funds for the research required in oil and gas. Such schemes have
been implemented with success in other jurisdictions. The current consumer environment,
however, guarantees a backlash on retail taxes, while the need to maintain WCSB competitiveness
rules out additional tariffs or export taxes. As painless as these proposals sound when they are
presented as mere extra “pennies,” it is more likely that whomever ends up paying for RD&D will
have to reallocate budgets rather than expand them.

A source of RD&D funding may become available when emissions credit trading kicks in.
Whatever they may think of Kyoto, the public and private sectors are probably more interested in
keeping penalties or top-up dollars in Canada (funding related research) than in wiring funds
abroad.
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6.

CONCLUSIONS

6.1

So Who Is On First?

Participants in the web survey were asked to indicate their agreement with a variety of possible approaches
to increase RD&D that might lead to increased recoverability of resources. The following chart
summarizes the popularity of these potential responses.
Respondents' views on RD&D investment in conventional O&G
PTAC Web Survey 2003
Percentage of Respondents Showing Agreement
58%

60%

62%

64%

66%

68%

70%

72%

Will an RD&D incentive program
involving royalty tax credits
contribute to the increased
recoverability of resources?

Will an RD&D incentive program
involving financial tax credits
contribute to the increased
recoverability of resources?

Will more collaboration within the
industry result in RD&D that would
contribute to the increased
recoverability of resources?

Should universities and other
research organizations undertake
more focused RD&D in order to
contribute to the increased
recoverability of resources?

Figure 27. While survey participants favoured industry collaboration as a mechanism to increase R&D, they showed general
agreement with all proposed strategies. Source: PTAC

The level of agreement with all four options suggests no clear losers and points toward what will be an
important maxim of any potential solution: a variety of measures should probably be put into place; these
measures must be designed to be complementary or even synergistic; and they should probably comprise a
combination of “push” and “pull” mechanisms – push programs such as direct project funding and pull
programs such as market incentives. Who’s on first? We all are – and we must act in concert.
A second important conclusion is this: the sources of “help” should be aligned as closely as possible with
the parties who anticipate benefiting from the outcomes of increased RD&D investment. The innovator
should pay; the technology deployer should pay; the oil and gas consumer should pay; international
beneficiaries should pay; the taxpayer should pay. Each, according to their strengths, can play a role in the
solution and thereby accrue a share of the benefits.

6.2

An Encompassing Innovation Process

In all cases reviewed during the course of this project, advancements in technology that led to creation of
extra wealth were the natural outcomes of a functioning innovation system, which can be defined as
follows:
“A set of distinct institutions which contribute to the development and diffusion of new technologies in a
region. As such, it is a set of interconnected institutions which form a system whose performance is
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determined both by the individual performance of each institution, but also by how they interact with each
other as elements of a collective system.”117
A working innovation system formed the backdrop of Australia’s 30-to-1 return on its oil and gas research
dollar in the 1990s (see Appendix F). The Gas Research Institute in the States formed the backbone of an
interrelated system that hastened existing and new technologies to market resulting, in part, in the fact that
unconventional gas now accounts for almost a third of U.S. gas production. AOSTRA is an example of a
homegrown innovation system that led to successful commercialization – of the vast oil sands in Alberta.
Next door to us in Saskatchewan, an innovation system has been hatched that is beginning to show results
in enhanced oil recovery – and on the east coast, PRAC (Petroleum Research Atlantic Canada) is a key
component of a system designed to grow capacity and scale in petroleum RD&D.
Several years ago, technologies such as 3D seismic and horizontal drilling were delivered by the strong
potion of a working free market. But times are different. Elements of the innovation system that supported
those technologies are no longer connected. The free market alone is no longer likely to deliver full value
for conventional oil and gas and unconventional gas in Canada. In Australia, this disconnect was described
as a “market failure,” but it is really a human failure: the reluctance to act in the longer-term best interest
when tempted with a more appealing short-term lure. The innovation system we come up with for
conventional oil and gas and unconventional gas in Canada must redress this situation – by tilting the
balance toward the farther horizon.
R&D, of course, is at the heart of the innovation process. Flanking it are elements concerned with the
generation, dissemination and application of new knowledge: education and information services to
develop the required personnel; and design, engineering and marketing services to incorporate the new
ideas into the production and distribution systems. The recommendations contained in this report seek to
sketch out those elements, connecting the dots on a line that starts with an idea to fill a need – and ends
with value creation.
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The Centre for Innovation Studies (THECIS), website: www.thecis.ca.
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