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Executive Summary

Under the auspices of the CTI, researchers reviewed the international collaborations that
currently exist for technology R&D with respect to climate-friendly technologies.  The
review focused on Australia, Canada, New Zealand, United States, and Europe.  The
purpose is to assist the CTI in developing an international collaborative program to
promote research, development, demonstration, and diffusion of such technologies.  The
study found that, for most of the organizations that participated in the review, less than 25
percent of their climate change relevant research is being conducted as part of an
international collaborative arrangement. Overall, the institutional arrangements that
currently exist for the development of greenhouse gas mitigation technology work well.
Especially noted was the IEA.  However, the focus of the current institutional
collaborative efforts is in among the developed nations.  Especially lacking was such
collaborative efforts in Asia and Africa.  Suggestions to the CTI include (1) becoming a
focal point for climate change relevant R&D across all areas; (2) assisting the developing
countries through training and disseminating information; and (3) encouraging greater
private sector involvement in all stages of research.
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A Review of International Collaboration of Technology R&D
To Prevent or Mitigate Global Climate Change

Findings

Introduction

Technology is increasingly expected to play an indispensable role in curtailing the
concentration of greenhouse gases in the atmosphere. The wider adoption of current
climate-friendly technology, as well as the development and deployment of improved and
innovative technology, are important aspects of the global response to climate change
concerns.

The Climate Technology Initiative (CTI) acknowledges the crucial role that technological
advances will play in the mitigation of greenhouse gas emissions.  Recognizing that no
single country can make technological progress better by itself than with the cooperation
of others, the CTI aims to foster cooperation and new partnerships in the development,
demonstration, and diffusion of technologies designed to prevent or mitigate global
climate change.

Under the auspices of CTI, Japan's New Energy and Industrial Technology Development
Organization (NEDO) and Japan External Trade Organization (JETRO) initiated a review
of the international collaborations that currently exist in the research and development of
technologies to mitigate greenhouse gas emissions in Australia, Canada, New Zealand,
United States, and the European Union.  The purpose of the study is to provide
information for the CTI to use in its efforts to create a viable and vibrant international
collaborative program to promote the research, development, demonstration and diffusion
of climate-friendly technology.

The review of the institutions engaged in research and development of climate-friendly
technologies was carried out in Canada, Australia, and New Zealand (collectively
referred to as CANZ) and the United States by Battelle Memorial Institute in
Washington, DC, under contract to NEDO.  For Europe, the Environmental Resource
Management (ERM) in London conducted the review, under contract to JETRO.

Methodology

Battelle and ERM each identified approximately 50 relevant institutions in the respective
regions, across the US and CANZ and 17 European nations.  The targeted institutions
were those identified as conducting R&D of technologies that are primarily being
developed for climate change mitigation.  About 50 percent of the targeted institutions
responded to the queries (23 in the US and CANZ, about 25 in Europe).

The organizations were selected through an extensive network of contacts already known
to Battelle and ERM through their ongoing work in the field of climate change.  There
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was not sufficient time to map out the network of contacts cited by the participants for a
thorough determination of the patterns that exist in international cooperative activities
being undertaken currently in the US, CANZ, and Europe.  By design, nearly all of the
organizations selected were either government agencies or government funded, with very
little private industry participation.

Initially, the review attempted to target those organizations that are conducting R&D of
climate-friendly technologies that are specifically motivated by climate change concerns,
such as geological or ocean carbon sequestration. This definition, however, proved too
restrictive.  Thus, the approach was modified to encompass a broader definition of
climate-friendly technologies that would include organizations involved in international
collaborations in the R&D of technologies that are relevant to climate change.   R&D
efforts being undertaken in energy efficiency and alternative energy sources, such as
nuclear and renewables, were thus included in the review, although these efforts are often
motivated more by energy availability concerns than concerns about climate change.

Battelle developed the semi-structured interview protocol to be administered to
individuals in each organization who were identified as being knowledgeable about the
organization's climate-friendly R&D efforts, its collaboration with others, and its long-
and short-term technology strategy, if any.  The protocol questions were chosen to
ascertain the form and structure of the existing international collaborative arrangements
and to discover what factors have contributed to their success or shortfall. In addition, the
protocol was designed to reveal the magnitude of the R&D collaborative efforts that
already exist at the target institutions and to ascertain the extent to which each institution
has a technology strategy to meet future challenges facing climate change mitigation.
The same interview protocol was used (with minor variations for the European
application) for the purposes of collecting the data from the US and CANZ as well as the
European nations.

Limitations

Due to the limited scope of the review, the findings are preliminary and should be viewed
as providing only a sketch of the current collaborative arrangements rather than a
comprehensive and detailed picture.  The limitations of the review are as follows:

• Not a comprehensive survey;
• No follow-up inquiries due to time restrictions;
• No clear definition of what constitutes climate change mitigation technology;

and
• Lack of private-sector representation.

Major Findings

This section highlights the major findings of the study.  For a more comprehensive view
of the findings, see the interview results in Appendix A.
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For most of the organizations that participated in the review, less than 25 percent of their
climate change relevant research is being conducted as part of an international
collaborative arrangement.  This lack suggests that there are opportunities for increasing
international collaboration in this area, particularly since many of the respondents
indicated that they would like to see more collaboration in the future.  This lack also
suggests that there may be research redundancies in the system, if many nations are
conducting similar research independent of each other, for whatever reason.

For many of the US and CANZ organizations, their collaborative efforts are primarily in
the planning and research stages, with some in the development stage.  Less than 10
percent of the organizations interviewed are engaged in technology deployment as a part
of their collaborative research programs.

Organizations that collaborate in the demonstration and deployment of climate-friendly
technology represent a smaller portion of the US and CANZ organizations compared to
those interviewed in Europe.  Only a few of the US and CANZ organizations’
collaborative arrangements have resulted in the joint development or deployment of
climate change mitigation technology, although some organizations stated that the
deployment of technology remains a long-term goal.  Among the exceptions to the
organizations focusing primarily on planning and research is one Canadian organization,
which specifically gears its collaborative programs toward the development and
deployment of technology with the latter phase being handled by its industrial partners.

One reason that many organizations focus their international collaborative efforts in the
planning and research stages, rather than in development and deployment, may be a
reflection of the fact that funding for these efforts comes mostly from government, with
little or no industry support or participation.  Another, perhaps more important, reason
may be that some of the obstacles, such as intellectual property concerns, are not as
formidable barriers in the planning and research stages as they are in the development
and deployment of technology.

In Europe, a large number of collaborations are initiated, and partners recruited, through
international institutions, such as the International Energy Agency or the European
Commission.  Use is also made of existing research networks, such as the European
Energy Network.  In comparing the responses from Europe with those from the US and
CANZ, the former tends to rely more on existing research networks in initiating
international collaborations while the latter two show more of a mix.  In the US and the
CANZ, organizations make use of existing networks, but they also rely on bilateral
arrangements independent of the existing networks, as well as projects that are initiated
by individual researchers themselves.

The respondents cite the following measures of success in the international collaborative
efforts in which they have participated.  One is the creation of research networks with the
potential for future collaboration.  Another is the research products that came out of the
collaboration, such as publications, models, new data and methodologies.  Further
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measures of success are the data exchange and the use of complementary knowledge and
expertise, the generating of new research, as well as cross-fertilization of ideas.

The most often cited challenges relate to bureaucracy, legal and funding issues.  Lack of
standardized contracts or other umbrellas to ease the initiation of collaborative
arrangements, as well as concerns over proprietary data and intellectual property rights
over technology developed collaboratively, are seen as major barriers.  Other challenges
concern issues of culture, communication and logistics.  Such issues as developing a
common frame of reference and research plan, reaching an understanding across
scientific group with myriad backgrounds, and keeping international collaborators
informed and engaged across distances are seen as barriers to be overcome.

What are the factors that contribute to successful collaborations?  One is a framework
that eases bureaucratic and legal hurdles for those seeking collaborative arrangements.
Making available such mechanisms as standardized contracts or memoranda of
understanding could vastly reduce the time involved in working out legal hurdles.
Having smaller administrative bodies could also cut through some bureaucratic red tape.

Another factor is the coordination of project goals and requirements by funders at the
outset.  Participants in international collaboration often face multiple funding sources,
each with its own priorities and project requirements.  A mechanism that brings funders
together at the start to jointly agree on goals and requirements would greatly facilitate
collaboration.

Further factors for successful collaborations involve an ability of the participants to
communicate effectively and to reach a common understanding as well as having a clear
delineation of responsibilities.

Role for the CTI

Overall, the institutional arrangements that currently exist for the development of
greenhouse gas mitigation technology work well.  Especially noted was the IEA.  As one
participant commented, all the key players are around the table—groups of people with
expertise and common interests.  The IEA thus provides a mechanism to bring different
elements together to work on energy related climate change mitigation technology
projects.  In terms of project-by-project implementation, the IEA Implementing
Agreements remove bureaucratic hurdles and may facilitate transfer of funds across
borders.

The CTI offers value as an umbrella organization, a clearinghouse that brings together all
the projects that are relevant to climate change mitigation, with or without an energy
focus.  CTI could provide a focal point for climate change relevant research and provide a
bridge between IEA and the parties to the United Nations Framework Convention on
Climate Change, drawing upon existing and future IEA projects.  While the CTI was
created to specifically address climate change issues, the IEA was created in response to
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the energy crisis and has a somewhat different mission.  Thus, the CTI may be a better
mechanism to directly address climate change issues.

The CTI could also assist nations in coordinating research strategies for meeting
UNFCCC obligations and objectives, thereby reducing research redundancies.

There is currently a lack of collaboration with countries in Asia and Africa.  The CTI
could help to bridge this gap by establishing research networks with those regions.
Similarly, the CTI could assist developing countries through training and dissemination
of information.

The CTI could encourage greater private sector involvement in all stages of research
through encouragement of innovative handling of funding and intellectual property
issues.  Cooperative research co-financed by government and industry represents an
important link between long-term research and the implementation of research results.
For technology transfer and the application of know-how, it helps to have industry
partners in at the beginning of a project.  Involvement of industry and other market actors
is key to technology implementation.

Conclusions

Overall, international collaborative efforts represent a small proportion of the climate
change relevant R&D being conducted at organizations in the US and CANZ and in the
European nations.  This gap suggests that there may be unnecessary redundancies in
research if nations are engaged in similar R&D activities unilaterally.  It also suggests
that there may be room to increase international collaborations.  CTI may have a role to
play in promoting joint research planning or funding frameworks.

Moreover, organizations involved in IEA collaborative projects report that these projects
are valuable and effective, that they are "working well."  This finding suggests that
whatever role CTI has to play may be in the context of existing structures.

The CTI needs to clearly define where it wants to go from here and where it will focus its
resources.  The preliminary findings from this review suggest that perhaps the most
fruitful areas may be as (1) a clearinghouse for all climate change mitigation technology
research, building on existing mechanisms, (2) a link between the IEA and the parties to
the UNFCCC, (3) a training provider, and (4) a bridge between OECD and non-OECD
countries in climate change mitigation efforts.
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APPENDIX A

International Collaboration on Science and Technology R&D
To Prevent or Mitigate Global Climate Change

FINDINGS

This appendix highlights the research findings of the interviews conducted and includes
discussion of the nature, formation and structure of the collaborative arrangements,
common successes and challenges, additional options for collaborative arrangements, and
research and development (R&D) planning.

Battelle contacted 47 organizations in the Australia, Canada, New Zealand and the United
States and received 23 responses, as of the date of this report.  ERM contacted 50
organizations in the European Union and received approximately 25 responses.

Organizations Contacted
Country/Region # of Organizations

Contacted
# of  Responses

Australia 5 3
Canada 11 7
New Zealand 7 3
United States 24 10
Europe 50 25

Definitions of Terms as Applies to the Questionnaire

Climate Change Relevant R&D:
Research, Development, Demonstration, and/or Deployment on technologies that will
impact net Carbon or reduce other greenhouse gases, but which may or may not be driven
specifically by climate change concerns.

Climate Change Motivated R&D:
Research, Development, Demonstration, and/or Deployment on technologies that will
impact net Carbon or other green house gases and which is driven specifically by climate
change concerns.  Examples of both climate change relevant and climate change
motivated R&D include development of low or no carbon energy sources, carbon capture
and sequestration by artificial or natural means, energy efficiency, reduction of methane
emissions.

International Collaborative Arrangements:
Bilateral or multilateral relationships that are more formal than telephone contacts or
occasional information exchange; relationships that are repeated or continual, e.g., joint
program development, formal memoranda of understanding (MOU), sharing of data on a
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repeated or continuous basis, exchange of researchers.

Enabling Mechanisms:
The means by which international collaborative efforts are implemented, e.g., contracts,
grants, MOU, collaborative research and development agreements.

R&D Strategy:
    Planning conducted by an organization which examines any or all of the following –

selection of most viable technology research areas, the economic/social/political factors
which will affect or be affected by the technology, how the technology will move from
the R&D stage to acceptance in the market.  R&D strategies will vary by time frame and
geographic focus.

Following are the main findings from the questionnaire research.  In some instances, the
question from the questionnaire is included in italics.  For a complete version of the
questionnaire, please see the appendix.

General Nature of the Collaborations

Arrangements and Mechanisms

Of your organization’s climate change relevant research, what proportion is conducted as part of some
international collaborative arrangement?

For most of the organizations contacted, less than one-fourth of their climate change
relevant research is conducted as part of an international collaborative arrangement. Of
the exceptions, one Canadian, one US, and seven European organizations conduct around
one half of their climate change relevant research as part of international collaborative
arrangements.  Overall, this research involves energy efficiency and renewables or
scenarios, modeling and energy system analysis.  The other exception is the European
Commission, which, by definition, conducts 100% of its research through international
collaborative arrangements.

What type of arrangements do the international collaborations entail?
What type of  mechanisms enables the collaborations?

Types of Collaborative Arrangements and Enabling Mechanisms
Arrangements Europe Australia/New Zealand Canada US Total
Joint program development 21 5 4 7 37
Sharing of data on a
repeated or continuous basis 17 4 4 7 32
Professional exchange of
researchers 8 2 3 5 18
Other 3 1 1 1 6
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Mechanisms Europe Australia/New Zealand Canada US Total
Contracts 16 2 2 7 27
Grants 14 4 0 3 21
Memoranda of
understanding 11 1 3 3 18
Collaborative research and
development agreements 22 1 2 4 29
Other 3 2 2 4 11

• Almost all the organizations contacted engage in joint program development, as well
as sharing of data and, to a lesser extent, exchange of researchers.

• Based on the data received, contracts, grants and cooperative research agreements
appear to be the most widely used mechanisms.  Respondents who selected multiple
mechanisms were not asked, however, if certain mechanisms predominated.

• In addition to memoranda of understanding, contracts, and cooperative research
agreements, informal mechanisms are also used to enable collaborations.

• Joint ventures were used by only one of the organizations we contacted.
• The distribution of mechanisms used may reflect the fact that the majority of the

organizations contacted were linked to governments or universities and, for the non-
European organizations, were more likely to be engaged primarily in research,
development and demonstration, rather than in deployment of technologies.

Research Topics
Collaborative programs represent broad and diverse array of research topics, including:

• efficient end-use
• alternative transport
• CO2 sequestration
• renewable energy
• efficient combustion
• fuel cells
• alternative and biomass fuels
• recovery of fossil fuels

• ocean sequestration of CO2

• CO2 sequestration in coal seams
• carbon sequestration through managed forests
• land surface/vegetation-atmosphere carbon exchange
• reduction of green house gas emissions through land management
• forest fires and the ecosystem impact of biomass burning
• atmosphere-biosphere interactions
• ecosystem modeling
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• economic and sociotechnical issues related to climate friendly technologies
• analysis of energy efficient technologies and policies
• determinants of energy demand
• climate change impact assessment and modeling

Stages of Research and Deployment of Technology

What stages of research does your collaborative arrangement focus on?

Stages of Research
Europe Australia/New Zealand Canada United States Total

Planning 12 3 4 5 24
Research 18 5 5 9 37
Development 15 4 3 4 26
Demonstration 16 1 1 2 20
Deployment 4 1 1 2 8

• For many of the organizations interviewed, their collaborations involve planning and
research, with some development as well.

• Demonstration and deployment represent a smaller portion of collaborative activities.
• Organizations engaged collaboratively in demonstration and deployment of climate

change friendly technologies represent a smaller portion of US and CANZ
organizations as compared with those interviewed in Europe.  Six organizations are
engaged in demonstration and deployment in the US and Canada and one in
Australia, as compared to Europe, where sixteen are engaged in demonstration and an
additional four organizations are engaged in demonstration and deployment.

Have any of your collaborative arrangements led to the joint development or deployment of climate change
mitigation technology?

• Few of the US and CANZ organizations’ collaborative arrangements have led to the
joint development or deployment of climate change mitigation technology, although
some organizations stated that they are moving in that direction and that deployment
of technology represents a long-term goal.

• One Canadian, one US, and one Australian organization specifically stated that their
collaborative arrangements have resulted in the joint deployment of climate friendly
technology.  (Information on this point for European organizations was not available).

• The Canadian organization, Alberta Research Council, specifically gears its
collaborative programs to lead to the development and deployment of technology,
with the latter stage being handled by its industrial partners.

• The US organization, Lawrence Berkley National Laboratory deploys, for example,
energy efficiency refrigerators and lighting in China, as part of the Laboratory’s
energy efficiency programs.

• Australia’s Department of Primary Industries and Energy has deployed a range of
technologies in developing countries, particularly in the Asian region.
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Sources of Financial Support
What is your organization’s main source of financial support for the collaborative climate change
research?

Financial support for collaborative climate change research is mostly government based,
although some programs are also funded by private industry.

Source of Financial Support
Europe Australia/New

Zealand
Canada United States Total

NGO 0 0 1 0 1
Private industry 1 1 2 4 8
Government 21 4 5 7 37
Other 2 1 0 1 4

Development and Formation of Collaborative Arrangements

Recruitment of Partners
How did this global climate change research collaboration develop?

International collaborative arrangements are initiated in a wide variety of ways:
• Collaborations are supported by existing interagency agreements, such as the

Memorandum of Understanding (MOU) between Natural Resources Canada (NRCan)
and United States’ Department of Energy (DOE), or through other longstanding
bilateral agreements.

• Support and impetus for collaboration also arise through international energy or
climate change oriented organizations, such as the IEA.

• In Europe, a large number of collaborations are initiated, and partners recruited,
through the International Energy Agency (IEA) and the European Commission (EC).
For example, European organizations interviewed conduct projects under the IEA’s
Greenhouse Gas Programme.  EC sponsored programs include JOULE-THERMIE,
which encourage energy R&D and the demonstration and eventual deployment of
energy related technologies.  In Europe, use is also made of existing research
networks, such as the European Energy Network (ENR).

• Europeans tend to rely on existing institutional networks.  In the US and CANZ,
however, many projects are initiated by individual researchers, in addition to those
projects developed using existing institutional networks.

• Collaborations also arise between organizations because of their similar missions and
complementary capabilities, such as that between the US National Aeronautics and
Space Administration (NASA) and the Canadian Center for Remote Sensing.

• Other collaborations are initiated by individual scientists with strong interest in a
particular topic area.  Often these projects are supported by an organization with
international ties, such as the International Institute for Applied Systems Analysis
(IIASA).
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• In addition, collaborations develop through personal and professional contacts,
workshops (some specifically initiated to promote collaboration, some not), and/or
through requests for proposals.

• While many international collaborative projects originate at the international level, a
number also are initiated and funded at a national or sub-national level.  These
projects later expand internationally, often seeking partners through the IEA or other
international organizations.

• For those projects geared towards technology development, specific mechanisms are
employed to bring in private sector organizations or organizations with needed
expertise.  For example, the Coal Bed Methane Project initiated by the Alberta
Research Council (ARC) and Sproule and Associates, Ltd., recruited private sector
Canadian partners through the Coal Bed Methane Forum, an organization run by
Sproule and Associates.

Involvement of Intergovernmental Institutions
What specific intergovernmental institutions, if any, have been involved in putting the collaborative effort
together?

European organizations involved in international collaborations on climate change
relevant research work in large part through the European Commission (EC) and the
International Energy Agency (IEA). While many of the US and CANZ organizations also
work through the IEA, a much larger portion of their collaborations involve bilateral or
multilateral arrangements unsupported by any intergovernmental organizations.  One
exception is work through the Energy Working Group and Energy Efficiency and
Conservation Expert Group of the Asia-Pacific Economic Cooperation (APEC)
agreement.

Involvement of Intergovernmental Institutions
Europe Australia/New Zealand Canada United States Total

IEA 17 0 4 5 26
None 2 3 0 5 10
Other 0 1 7 3 11
EC 10 0 0 0 10
World Bank 2 0 0 2 4
UNEP 1 0 1 1 3
CTI 0 0 1 1 2
IAEA 1 0 0 0 1
APEC 0 0 1 2 3
UNDP 0 0 0 1 1

Measures of Success
How well has the collaborative arrangement worked?  What were the most successful parts of this
collaborative arrangement?

Most cited as measures of success were the following:
• the creation of networks and the potential for future collaborations
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• the products of the research, including publications, and new modeling tools, research
techniques and methodologies

• data exchange and the use of complementary knowledge and expertise
• cross-fertilization of ideas and generation of follow-on research.

For the more ambitious projects, success was measured in part by:
• the ability to attract skilled, reputable partners
• the solving of analytical or technical problems relating to research
• the ability to jointly and successfully develop a research plan
• the ability to effectively manage the myriad details involved with a large-scale

research project.

Challenges

What were the biggest challenges encountered?  How did you surmount those challenges?

Bureaucratic and Legal
• a lack of standardized contracts or other umbrella to ease the initiation of

collaborative arrangements.  The framework provided by IEA’s Greenhouse Gas
Programme Implementing Agreement was noted for its avoidance of just such
problems.

• setting and maintaining priorities, so that important goals are not lost in the
bureaucratic details.

• bureaucratic delays and indecision.  This hurdle may be avoided through the use of a
small, dedicated project team focused on the needs of the program.

• the intellectual property status of technology developed collaboratively.  Although
too soon to judge its success, the Coal Bed Methane project offers a novel approach
to this difficult problem. To participate in each phase of the project, collaborators
must contribute a specified amount, either in dollars or in-kind contributions.  These
contributions are represented by “shares” in the project.  Partners receive money from
the licensing of technology developed through the project, commensurate with their
number of shares.  ARC owns the technology, which may be sold by collaborators
with ARC approval.  Sellers receive 50% of the sale, with the other 50% going into
the shares pot, which the seller will also benefit from.  Partners may also license the
technology at half the cost.  At the time of this report, partner companies were
evaluating the shares proposal for Phase 2 of the project.

• concern with keeping data and information obtained from field work proprietary.
Regulations of the Canadian government, for example, require that projects which are
not registered as “experimental” must publish the results of data derived from those
projects.

• building a database of information where proprietary information made researchers
reluctant to contribute data.

• meeting government guidelines on collaborative projects when international partners
are involved.

• the difficulty of linking organizational systems which have never worked together
before.
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Funding and Support
• Projects supported by different parties must meet different demands, different

program objectives, and different funding priorities.  There is no mechanism to bring
diverse funders together, in order to develop a unified message in terms of goals and
project objectives.

• obtaining funding from national organizations for foreign partners.  The US NASA,
for example, is prohibited from funding organizations outside the United States.

• obtaining national agency support for international work when an agency’s current
focus remains on domestic projects.

Culture and Communication
• developing a common frame of reference and research plan is especially difficult

when the interests and expertise of the participants vary widely.
• achieving communication and understanding across scientific groups with different

backgrounds and expertise.
• dealing with different working cultures.
• accomplishing open collaboration despite differences in national interests.  This

problem may be overcome through accurate definition of the collaboration topic and
by insuring that information does not leak to competitors, although neither option is
always achievable.

• dissemination of valuable information about new technologies developed, so that
technologies are not left on the shelf.

Logistics
• coordinating activities, such as linking scientists working in the field.
• including international collaborators, who are physically distanced from a project site,

in a way which allows them to feel involved and valued as participants.
• the logistics of moving staff and equipment to remote sites, unplanned delays taking

work to the field.
• comparability/compatibility of data, as well as the availability of reliable data.
• conducting highly experimental research, such as pioneering new approaches for

working with oxygen and CO2.

R&D Planning

Project Selection
How do you define your R&D planning horizon with regards to climate change research?  How are
projects selected for R&D investments or development?

There are a variety of reasons cited for how projects are selected for R&D investments or
development among the organizations we spoke to, but in general, the organizations in
the CANZ choose their research priorities based on relevance to policy framework
developed by the government.  One organization in Canada, however, said that its
research planning is conducted through national and international collaborative
workshops.  As an example, the organization viewed the Intergovernmental Panel on
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Climate Change (IPCC) as a major driving force behind climate change research
decisions in Canada.

In Europe, too, a number of organizations cited government as a reason for how projects
are selected for R&D efforts.  However, industry's interests, expertise of independent
advisors, and client needs were also cited.

A different picture emerges from the US organizations, although fundability of R&D
projects remains a driving force.  Some US organizations stated that their R&D projects
are initiated by the interest and expertise of the research staff while others establish the
R&D agenda based on filling future needs as perceived by the organization itself or
through inputs from industry and government.

Use of Planning Tools or Methodologies
Are specific tools or methodologies, such as energy model analysis, technology
assessment analysis, and/or economic, social, or policy analysis used in the decision
making process?

Slightly more organizations did not rely on specific tools and methodologies, such as
energy model analysis, technology assessment analysis, and/or economic, social or policy
analysis in their decision making process than those that do.  Among the organizations
that do rely on these tools, energy modeling was cited most often, but economic
assessments also came into play.  One US organization said that it uses all such tools and
methodologies in its decision making process.

Use of Tools or Methodologies
Europe Australia/New Zealand Canada US Total

No 7 3 3 8 21

Yes 11 1 2 6 20

No Answer 7 1 1 3 12

Decision Making
Would you describe your decision making process to be:

Inspiration driven?
Opportunity driven?
Financially driven?
Market driven?
Regulatory driven?
Other?*

When asked to describe their decision making process, almost all of the US and CANZ
organizations interviewed stated that the process was inspiration, opportunity, and/or
financially driven.  Some organizations answered that their decision making process was
market or regulatory driven while a few said it was expert or issues driven.  There were
no major geographical differences in the answers to this question in the US or CANZ.
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In the European countries, by contrast, organizations stated that their decision making
process were primarily financial, market, and regulatory driven.  European organizations
cite inspiration and opportunity driven factors much less frequently than their US or
CANZ counterparts.

Europe Australia/New
Zealand

Canada US Total

Inspiration driven 7 2 4 6 19
Opportunity driven 11 4 4 8 27
Financially driven 11 2 3 5 21
Market driven 12 2 2 2 18
Regulatory driven 9 2 1 2 14
Other* 5 0 4 1 10

*For the US and CANZ, “other” includes: expert driven, issues driven, and requests for
information.  For Europe, “other” includes: politically, science, and customer driven, as well as
EU policy driven.

Planning Horizon
When making your technology investment decisions, how long do you estimate it will take to go from the
idea stage to deploying your technology product in the market?

In making their technology investment decision, the organizations interviewed tend to
have a long view, that is, more organizations estimate that it would take either ten years
or longer or between five to ten years to go from an idea stage to deployment of the
technology into the market. Likewise in Europe, most of the organizations responding to
the timeframe question stated that they take a long view in that they estimate that it would
take either ten years or longer or between five to ten years.

The organizations with a relatively long time horizon tend to be the ones conducting
basic research, such as at universities, and tend to have more government funding sources
than those organizations with shorter perceived time horizons.  The organizations with
shorter horizons cooperate with or received at least a part of their funding from private
industry.

Research Time Horizon
Europe Australia/New Zealand Canada US Total

10 years or longer 6 3 0 3 12

5 to 10 years 9 3 3 2 17

3 to 5 2 0 1 2 5

1 to 3 1 0 2 1 4

Other* 2 0 0 1 3
*“Other” includes project, client, and sector dependent

Collaborative Planning
More organizations in Australia, New Zealand, and the US tend not to conduct their R&D
planning as part of an international collaborative research program than those
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organizations that do; however, the gap is not very significant in these countries.
Moreover, a few organizations that responded "no" to this question said that they are
hoping to do more of their R&D planning within an international context in the future.
More organizations in Canada conduct their R&D planning as part of an international
collaborative research program than not.  In Europe, however, a vast majority of the
respondents said that they conduct their R&D planning solely within the organization,
although a few said that they did so with consideration for international activities.

Future Directions

Opportunities for Expansion
Of the collaborative arrangements you’re using, which do you think have the most potential for expansion?
(Expansion here is broadly defined and may be in terms of  the number of participating institutions, the
scope of research, the geographic focus …)

Participants offered a number of suggestions as to how existing collaborative programs
could be expanded.
• Newer organizations, such as CTI and APEC, could be expanded in terms of

membership.  Industrial members for example, may be interested in APEC or CTI
sponsored projects as possible responses to potential future CO2 emissions
restrictions.

• Expansion of IEA membership to include more non-OECD countries.
• In terms of regions, there is potential for capacity building activities in China, as well

as expansion into regions where there is currently little or no collaboration, such as in
parts of Africa and Asia.

• Respondents foresee future collaboration opportunities with Japan and other Asian
nations.  Parallel projects for CTI’s Coal Bed Methane project could be run in China,
for example, because of the global potential of the technology being developed.

New or Alternative Collaborative Arrangements
Are there other types of arrangements that you are not using that might have potential to support
international collaboration on the development of climate-friendly technologies?  If so, what have been the
barriers to their use?

What new or alternative international collaborative arrangements would you find useful for advancing
your global climate change research?

Responses to the above two questions discussed systemic issues relating to existing
frameworks for international collaboration.  These issues included funding, dissemination
of information, private sector involvement, national government involvement, and the
respective roles of CTI and IEA.

Funding
Funding was mentioned many times during the course of our interviews.  Participants
complained about the exclusive nature of funding sources.  They suggested the need for a
funding mechanism which, recognizing the global nature of the climate change issue,
transcends national boundaries.  Currently, international collaborations are hampered
because some funding organizations are restricted in terms of the nationality of recipient
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organizations.  Many US federal government agencies, for example, legally are not
permitted to fund non-US organizations.  As another example, the EU maintains a policy
that restricts it from funding non-European organizations.  For some of the collaborative
projects we reviewed, IEA served as a broker by enabling funds from a variety of sources
to be pooled and redistributed regardless of the nationality of the source or recipient.

Another suggestion referred the difficulties resulting from having to gather funding from
multiple sources, each with its own priorities and project requirements.  A mechanism
that brought funders together at the start of a project to jointly agree on goals and
requirements would greatly facilitate collaboration.  In addition, managing funding for
collaborative efforts could serve to reduce unintended duplication of activities.

Dissemination of Information and Expertise, Establishing Research Networks
• Arrangements to facilitate the management and exchange of research data, with

improvements in access, availability, compatibility, and preservation.
• A mechanism by which science and technology investments can be tracked, to insure

that technologies move from development through to deployment.  Perhaps more
importantly, a means by which research investments in different countries could be
coordinated, in order to avoid duplication of effort and to build on research strengths.

• Dissemination of information regarding the latest available climate friendly
technologies.  To a large extent such information is available through programs such
as IEA’s Centre for the Analysis and Dissemination of Demonstrated Energy
Technologies (CADDET), which analyses and disseminates information on energy
efficiency and renewable demonstration projects, and IEA’s Greenhouse Gas
Technology Information Exchange (GREENTIE), which operates a global database
of suppliers of technology and expertise for greenhouse gas mitigation.

• Accompanying dissemination of technology information should be training
opportunities for business managers, city planners, etc., in OECD and non-OECD
countries.  These training opportunities would build national capacity in policy and
technical skills relating to implementation of climate friendly technologies, much as
the UNEP IE OzonAction Programme does for ozone-friendly technology.

• There is high value in the provision of opportunities for scientists from different
countries with mutual interests to interact and exchange ideas.

• The establishment of research networks that would encourage European collaboration
with organizations outside Europe.

Attracting the Private Sector
Cooperative research co-financed by government and industry represents an important
link between long-term research and the implementation of research results.  For
technology transfer and the application of know-how, it helps to have industry partners in
at the beginning of a project.  Involvement of industry and other market actors is key to
technology implementation.

Private sector organizations comment that international funding agencies are not nimble
enough to support collaboration, so these private sector companies develop their own
arrangements.  They avoid restrictive program structures that would tie up their staff in
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meeting bureaucratic or other, non-research related, program requirements.  Other
respondents commented that incentives for the private sector to participate are low,
because costs and risks are high.

Involving Federal or Provincial Departments and National Governments
• In addition, they noted that they are waiting for their national government to lay out

its goals/restrictions for industry. Many companies expressed an interest in moving
into the field of climate change friendly technology.  Governments can contribute to
the creation of a framework where private industry would find it profitable to join
with researchers.

• Coordination of national government involvement in international climate change
mitigation research activities to encourage a focus on international opportunities and
to support better allocation of national research funds.

• Some respondents commented that participation in international organization has
been hampered by the tendency of their national governments to focus on local
problems over the past few years.

• One way to focus national participation would be for international topic areas to be
chosen and for countries to select which areas they would support. The goal then
would be to seek out the best international resources to tackle the problem.

• The approval and involvement of national government research agencies would
establish authority for individual researchers wishing to cooperate with researchers in
other countries (i.e., a “hunting license” to pursue international collaborations).

IEA and CTI
• Overall, the institutional arrangements that exist for the development of greenhouse

gas mitigation technology work well.  Especially noted was the IEA.  As one
participant commented, all the key players are around the table – groups of people
with expertise and common interests.  The IEA thus provides a mechanism to bring
different elements together to work on climate change mitigation technology projects.
In terms of project by project implementation, the IEA implementing agreements
remove bureaucratic hurdles and may facilitate transfer of funds.

• CTI offers value as an umbrella organization, a clearinghouse which brings together
all the projects relevant to climate change mitigation.  With regards to IEA, CTI could
provide a focal point for climate change mitigation research and provide a bridge
between IEA and the United Nations Framework Convention on Climate Change
(UNFCCC), drawing on existing and future IEA projects. The reason for CTI to serve
as a clearinghouse is that its mission is devoted to climate change concerns, as
opposed to the IEA, for example, which was created in response to the energy crisis
and therefore has a broader focus.

• CTI may also do road mapping in a policy sense, and assist national governments and
funders in developing joint, long-term research strategies for research on climate
change mitigation technology.
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APPENDIX B

International Collaborative Arrangements for Climate Change Technology Research
Interview Questionnaire

Name of Organization:                  ________________________________________________

Address of Organization: ________________________________________________

Country: ________________________________________________

Organization Web Site: ________________________________________________

Name of Contact Person       ________________________________________________

Title/Position: ________________________________________________

Group/Division: ________________________________________________

Tel No. ________________________________________________

Fax. No. ________________________________________________

E-mail Address: ________________________________________________

A.  Background:

1. Please provide a brief description of your organization, e.g., mission and purpose.
(You can fax this information to me at my fax number stated above.)

B. International Collaboration on Climate Change Mitigation Technology
Your candid assessment of the challenges your group has faced and the strategies you have used in
international collaboration on climate change technology research will contribute to understanding of your
program and of ways to improve international collaboration, both conceptually and operationally.

1. Of your organization’s climate change relevant research, what proportion is conducted as part of some
international collaborative arrangement?  Collaborative arrangement can refer to bilateral or
multilateral relationships that are more formal than telephone contacts or occasional information
exchange; relationships that are repeated or continual; e.g., joint program  development, formal
memoranda of understanding (MOU), sharing of data on a repeated or continuous basis, exchange of
researchers.

__  less than ¼
__  between ¼ and ½
__  between ½ and ¾
__  more than ¾
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2. What type of arrangements do the international collaborations entail?  Please check all that apply.

__  joint program development
__  sharing of data on a repeated or continuous basis
__  professional exchange of researchers
__  other (please specify)  ___________________________________________

3. What type of  mechanisms enables the collaborations? Please check all that apply.

__  contracts
__  grants
__  memoranda of understanding
__  collaborative research and development agreements
__  other  (please specify) _________________________________

4. What research topics do the collaborative arrangements focus on?

5. What stages of research does your collaborative arrangement focus on?  Please check all that apply.

__   planning
__   research
__  development
__  demonstration
__  deployment

6. What is your organization’s main source of financial support for the collaborative climate change
research?

__  NGO
__  private industry
__  government
__  other (please explain)

7. Have any of your collaborative arrangements led to the joint development or deployment of climate
change mitigation technology?     YES     NO

If YES, please describe
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8. We would like to map out the collaborative network, to better understand how information and ideas
are flowing.  We would appreciate knowing the names of some of the institutions that you’ve
collaborated with internationally.  In the table below, please detail the international climate change
research collaborations in which you have been involved within the past five years.

Climate Change Research Network

Name of
Collaborative
Program

1. 2. 3. 4.

Name of
Principal
Collaborating
Organization

Name of Key
Contact at
Principal
Collaborating
Organization

Country of
Collaborating
Organization

Funding
Source or
Sponsoring
Organization

Names of
Other
Research
Organizations
Involved in
the
Collaboration
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Please answer questions 9, 10, and 11 for each of the collaborative efforts you have listed in the above
table

9. How did this global climate change research collaboration develop?  For example,

a) Who initiated the collaborative arrangement?

b) How were partners recruited?

c) Goals for the collaborative relationship?

d) How long has the collaboration been going on?
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10.  How well has the collaborative arrangement worked?

a) What were the most successful parts of this collaborative arrangement?

b) What were the biggest challenges encountered?

c) How did you surmount those challenges?
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11. What specific intergovernmental institutions, if any, have been involved in putting the collaborative
effort together?

__  None
__  International Energy Agency (IEA)
__  World Bank
__  International Atomic Energy Agency (IAEA)
__  United Nations Development Programme (UNDP)
__  United Nations Environment Programme (UNEP)
__  Other ______________________________________________________________

With what part of the intergovernmental organization or with whom do you work?

12. Of the collaborative arrangements you’re using, which do you think have the most potential for
expansion?  (Expansion here is broadly defined and may be in terms of  the number of participating
institutions, the scope of research, the geographic focus …)

Please explain.

13.  Are there other types of arrangements that you are not using that might have potential to support
international collaboration on the development of climate-friendly technologies?

If so, what have been the barriers to their use?
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14. What new or alternative international collaborative arrangements would you find useful for advancing
your global climate change research?

C. R&D Planning

The purpose of this section is to understand how your organization plans its climate change technology
research.

1. How do you define your R&D planning horizon with regards to climate change research?  For
example:

a) How are projects selected for R&D investments or development?

b) Are specific tools or methodologies, such as energy model analysis, technology assessment
analysis, and/or economic, social or policy analysis used in the decision making process?   If so,
which ones and how are they used?
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c) Would you describe your decision making process to be:  (check all that apply)

__  inspiration driven
__  opportunity driven
__   financially driven
__   market driven
__   regulatory driven
__   other (please explain)

d) When making your technology investment decisions how long do you estimate it will take to
go from the idea stage to deploying your technology product into the market?

__  10 years or longer
__  5 to 10 years
__  3 to 5 years
__  1 to 3 years
__  other (please explain)

2. Is any of your climate change R&D planning conducted as part of an international collaborative
research program, or is planning done solely within your organization?

Please elaborate.

Please feel free to add any additional comments you might have.  We greatly appreciate your time and help
in this effort.  If you would like to receive a summary of our research findings, please let us know.

Thank you.
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Appendix D

Research Organizations Contacted

US and CANZ
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AUSTRALIA
Commonwealth Scientific and Industrial Research Organization (CSIRO)
CSIRO Energy Technology
R & D Operations Manager
Dr. Alf Ekstrom
Tel:  61-2-9710-6819
Fax:  61-2-9710-6820
alf.ekstrom@svd.dcer.csiro.au

Commonwealth Scientific and Industrial Research Organization (CSIRO)
Atmospheric Research
Ian Edward Galbally
Tel:  61 (3) 9239-4684
Fax:  61 (3) 9239-4444
ieg@dar.csiro.au

Department of Primary Industries
and Energy (DPIE)
Energy Division
Manager, Energy Innovation
Ian Senini
Tel:  61-2-6272-3933
Fax:  61-2-6271-6599
Ian.senini@dpie.gov.au

Department of Primary Industries
and Energy (DPIE)
Bureau of Resource Sciences
David Rossiter
Tel: 61-2-6272-5374
Fax: 61-2-6262-4161 drossite@mailpc.brs.gov.au.

Macquarie University
Peter Curson
Co-Director, Climatic Impacts Centre
Tel:  61 (2) 9850-8398
Fax:  61 (2) 9850 9671
pcurson@laurel.ocs.mq.edu.au

Macquarie University
Dr. Andrew Pitman apitman@penman.es.mq.edu.au

University of New South Wales
IPACE (Uniresearch)
Project Manager-International Projects
Dr. Jane Lattimore
Tel:  61-2-9585 3178
Fax:  61-2-9662 6566
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j.lattimore@uasw.edu.au

University of New South Wales
School of Mechanical and Manufacturing Engineering
Dr. Brian Milton
Tel:  61-2-9385-4088
b.milton@uasw.edu.au

University of New South Wales
School of Biological Science
Dr. Ross McMurtrie
Tel: 61-2-9385-3264
Fax: 61-2-9385-1558
r.mcmurtrie@unsw.edu.au

CANADA
Agriculture and Agri-Food Canada
Research Branch
Senior Research Scientist
Dr. Ray Desjardins
Tel:  613-759-1522
Fax:  613-996-0646
Desjardins@em.agr.ca

Alberta Research Council
Applied Geochemistry
Group Leader
Dr. Bill Gunter
Tel:  403-450-5467
Fax:  403-450-5083
gunter@arc.ab.ca

Canadian Energy Research Organization (CERI)
Environmental-Energy Research
Director
K. Morgan MacRae
Tel:  403-220-2378
Fax:  403-284-4181
ceri@ceri.ca

Carleton University
Department of Geography
Dr. Michael Brklacich
Tel: 613-520-2600 ext. 7553
michael_brklacich@carleton.ca
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Department of Fisheries and Oceans (DFO)
Ocean Sciences Division (OSD)
Head of Coastal Ocean Science Section
Dr. Peter Smith
Tel:  902-426-3474
Fax:  902-426-7827
Smithpc@mar.dfo-mpo.gc.ca

Department of Fisheries and Oceans (DFO)
Bedford Institute of Oceanography
Dr. Michael Sinclair
Tel:  902-426-4890

Department of Fisheries and Oceans (DFO)
Dr. Richard J. Beamish
Tel:  250-756-7029

Department of Fisheries and Oceans (DFO)
Cindy DeCuytere
613-998-2886
decuytere@dfo.npo.gc.ca

Environment Canada, Atmospheric Environment Service (AES)
Acting Director of Policy and International Affairs
Dr. Robert Cross
Tel:  819-997-3840
Fax:  819-994-8854
rob.cross@ec.gc.ca

Environment Canada
Climate Change Bureau
Chris Hanlon
Tel:  819-953-9739
Chris.Hanlon@ec.gc.ca

Environment Canada, National Water Research Institute
Chief, Atmospheric Change Impacts Project
Dr. Richard P. Bukata
Tel:  905-336-4670
Fax:  905-336-4972
Robert.Bukata@cciw.ca

Natural Resources Canada, Canadian Forest Service
Climate Change Network
Director General
Dr. Boyd Chase
Tel:  403-435-7210
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Fax:  403-435-7359
bsase@nrcan.gc.ca

Natural Resources Canada, Canadian Forest Service
Science Branch
Global Change Science Advisor
Dr. Robert Stewart
Tel:  613-947-9014
Fax:  613-947-9090
rstewart@nrcan.gc.ca

Natural Resources Canada, Energy Sector
Office of Energy Research & Development
Senior Science Advisor
Dr. John Legg
Tel:  613-995-0968
Fax:  613-995-6146
john.legg@nrcan.gc.ca

Natural Resources Canada, Energy Sector
CANMET Energy Technology Center
Chair, IEA Green House Gas Program
Dr. Kelly Thambimuthu
Tel:  613-996-5759
Fax:  613-992-9335
kelly.thambimuthu@nrcan.gc.ca

University of Regina
Department of Engineering
Dean
Dr. Amit Chakma
Tel:  306-585-4159
Fax:  306-585-5446
amit.chakma@uregina.ca

University of Victoria
Department of Earth & Ocean Research
Dr. Greg Flato
Tel:   250-363-8233
greg.flato@ec.gc.ca

NEW ZEALAND
Industrial Research LTD
Energy
General Manager
Kevin Duckworth
Tel:  64-6-569-0000
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Fax:  64-6-566-6004
k.duckworth@irl.cri.nz

Landcare Research
Environmental Quality
Programme Leader
Dr. Kevin Tate
Tel:  64-6-356-7154
Fax:  64-6-355-9230
tatek@landcare.cri.nz

Landcare Research
Environmental Quality
Dr. Frank Kelliher

Ministry of Commerce
Matthew Chivers
Tel:  64-4-472-0030
Fax:  64-4-473-9930
matthew.chivers@moc.govt.nz

Ministry of the Environment
Climate Change Division
Liz Gray
Tel:  64-4-917-7400
Fax:  64-4-917-7526
eg@mfe.govt.nz

National Institute of Water and Atmospheric Research Ltd.
Research Director
Rick Pridmore
Tel:  64-9-375-2090
Fax:  64-9-375-2091

Renewables Initiatives
Team Leader
Fiona Weightman
Tel:  64-4-470-2200
Fax:  64-4-499-5330

University of Auckland
Senior Lecturer
Dr. R.R. Raine
Tel:  64-6-373 -7599 ext. 8147
Fax:  64-6-373 -7479
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rr.raine@auckland.ac.nz

UNITED STATES
ABB Lummus Crest
Mr. R. K. Barchas
Tel:  713-589-3555

ABB Power Generation
Mr. M. J. Rini
Tel:  860-285-2081

Argonne National Laboratory
Director and Chief Executive Officer
Dr. Alan Schriesheim
Tel:  708-252-2000
Fax:  708-252-7923

Carnegie Mellon University
Department of Engineering and Public Policy
Coordinator, Global Climate Change Integrated Assessment Project
Dr. Hadi Dowlatabadi
Tel:  412-268-3031
Fax:  412-268-3757
hd10+@andrew.cmu.edu

DuPont
Environmental Technology
Director
John B. Carberry
Tel:  302-695-3304
Fax:  302-695-2214
john.b.carberry@usa.dupont.com

Electric Power Research Institute (EPRI)
Energy Analysis, Global Climate Change Business Area
Manager
Larry Williams
Tel:  650-855-2695
Fax:  650-855-2950
LJWILLIA@epri.com

Exxon Research and Engineering Company
Corporate Research
Staff Engineer
Dr. H. Keshgi
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Tel:  908-730-2531
Fax:  908-730-3301
hskesh@erenj.com

Fluor Daniel
Carl Mariz
Tel:  949-975-7530
Fax:  949-975-5432

Houston Advanced Research Center
Center for Global Studies
Director
Dr. Jurgen Schmandt
Tel:  713-363-7913
Fax:  713-363-7924
cgsa@admin.harc.edu

Lawrence Berkeley National Laboratory
Earth Sciences
Division Director
Dr. Sally Benson
Tel:  510-486-5875
Fax:  510-486-7714
smbenson@lbl.gov

Lawrence Berkeley National Laboratory
Energy Analysis Program/Applied Science Division
Program Leader
Dr. Mark Levine
Tel:  510-486-5238
Fax:  510-486-5454
MDLEVINE@LBL.GOV

Los Alamos National Laboratory
Chemical Reactions, Kinetics
and Dynamics
Lab Fellow
John Lyman
Tel:  505-667-7071
Fax:  505-667-0440
lyman@lanl.gov

Massachusetts Institute of Technology (MIT)
Energy Laboratory
Associate Director
Dr. Elisabeth Drake
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Tel:  617-253-5325
edrake@mit.edu

Mobil
Dr. J. R. Katzer
Tel:  703-846-3242

Oak Ridge National Laboratory
Energy Efficiency & Renewable Energy Program
Deputy Director
Dr.  Marilyn A. Brown
Tel:  423-576-8152
Fax:  423-241-0112
gum@ornl.gov

Oak Ridge National Laboratory
Environmental Sciences Division
Dr. Gregg Marland
Tel:  423-241-4850
Fax:  423-574-2232
gum@ornl.gov

Princeton University
Center for Energy and Environmental Studies
Dr. Robert H. Williams
Tel:  609-258-5448
Fax:  609-258-3661

Science Applications International (SAIC)
Dr. Peter Mikhalevsky
Tel:  703-827-4784

Southern Research Institute
Stephen Piccot
Tel:  919-403-0282
Fax:  919-403-0284
spiccot@email.msn.com

U.S. Department of Energy
Office of Systems and Environmental Analysis
Deputy Associate Director
James M. Ekmann
Tel:  412-892-5716
Fax:  412-892-4561
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U.S. National Oceanic and Atmospheric Administration (NOAA)
Office of Oceanic and Atmospheric Research, National Exposure Research Laboratory
Director
Dr. Daniel L. Albritton
Tel:  303-497-5785
Fax:  303-497-5373

U.S. Water Conservation Laboratory
Environmental and Plant Dynamics Research Group
Research Leader
Dr. Bruce A. Kimball
Tel:  602-379-4356
Fax:  602-379-4355

University of Hawaii at Manoa
Hawaii Natural Energy Institute
Associate Researcher
Dr. Steve Masutani
Tel:  808-959-7388
Fax:  808-956-2335
Masutan@wiliki.eng.hawaii.edu

University of Maryland
Center for Global Change
Executive Director
Dr. Alan Miller
Tel:  301-403-4165
Fax:  301-403-4292

University of Miami
Dr. T. Nejat Veziroglu
Tel:  305-284-4666
Fax:  305-284-4792

University of New Mexico
Clean Energy Research Institute
Robert Tapscott
Tel:  505-272-7252

University of Oklahoma
Energy Center
Director
Dr. W. Darrell Gertsch
Tel:  405-325-3821
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Fax:  405-325-3180
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EUROPE
AUSTRIA
Federal Environment Agency
Klaus Radunsky
Tel: 00 43 1 31 304 55 34
Fax: 00 43 1 31 304 54 00

Ministry for Science
Mr. Huemer
Tel: 00 43 1 53120 6392
Fax: 00 43 1 53120 6480
Martin.huemer@bmwf.gv.at

BELGIUM
Federal Office for Scientific,
Technical and Cultural Affairs
Ms. Vanderstraeten
Tel: 00 32 238 3411
Fax: 00 32 2 230 5912

Federal Office for Scientific,
Technical and Cultural Affairs
Marc Gemaine
Tel: 00 32 2 228 3660

Flemish Institute of Technological Research
Project Leader
Koen Smekens
Tel: 00 32 14 33 5813
Fax: 00 32 14 32 1185
smekensk@vito.be

DENMARK
Ministry of Energy and Environment
Mr. Jorgen Abilgaard
Tel: 00 45 33 92 6840
Fax: 00 45 33 92 6867

Ministry of Energy and Environment
Head of Energy Planning Division
Mette Nedergaard
Tel: 00 45 33 92 67 00
Fax: 00 45 33 11 47 43
mn@ens.dk

NOVAPRO
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Mr. Thisgard
Tel: 00 45 59 186 999
Fax: 00 45 5918 6573
novapro@inet.uni-c.dk

Danish Energy Agency
Dr. Bertelsen
Tel: 00 45 33 92 6700
Fax: 00 45 33 11 4743

Danish Energy Agency
Klaus Mandrup
Tel: 00 45 33 92 7551
km@ens.dk

Danish Technological Institute
Head of Renewable Energy
Dr. Poul Kristensen
Tel: 00 45 43 504 350
Fax: 00 45 45 85 5092
poul.kristensen@dti.dk

FINLAND
Ministry of Trade and Industry
Mr. Pentti Puhakka
Tel: 00 358 9 160 1601

VTT Energy (Technical Research Institute of Finland)
Senior Research Scientist
Ilkka Savolainen
Tel: 00 358 9 4561
Fax: 00 358 9 456 6538
Ilkka.savolainen@vtt.fi

Technodata
Research Manager
Kari Immonen
Tel: 00 358 3 253 6511
Fax: 00 358 3 2536 531
kari.immonen@sttieto.fi

TEKES (Technology Development Centre)
Research Manager
Heikki Uusi-Honko
Tel: 00 358 105 2151
Fax: 00 358 105 21 5874
Heikki.Uusi-Honko@tekes.fi
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FRANCE
ADEME
Phillipe Chartier, Daniel Clement
Tel: 00 33 1 47 65 23 98
Fax: 00 33 1 40 95 74 53
philippe.chartier@ademe.fr

GERMANY
Federal Ministry of Education, Science,
Research and Technology
Director of Energy and Environment:
Dr. Eckaard Lubert
Tel: 00 49 228 57 3630

Federal Ministry of Education, Science,
Research and Technology
Renewable Energy
Dr. von Stakelberg
Tel: 00 49 228 57 3746
Fax: 00 49 228 57 3605

Federal Ministry of Education, Science,
Research and Technology
Julich Research Institute
Dr. Norbert Schacht
Tel: 49 2461 614 623
Fax: 00 49 2461 612 880
beo33.beo@fz-juelich.de

German AeroSpace Centre
Programme Director:
Dr. Eisenbeiss
Tel: 00 49 2203 601 3630
Fax: 00 49 2203 601 4712
gerd.eisenbeiss@dlr.de

GREECE
National Observatory of Athens
Mr. Lalas
Tel: 00 30 1 34 63 803
Fax: 00 30 1 34 21 019
lalas@env.meteo.noa.gr

Centre for Renewable Energy Sources (CRES)
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Dr. Fragoulis
Tel: 00 30 1 603 9900
Fax: 00 30 1 603 9904
afrag@cresdb.cress.ariadne-t.gr

Centre for Renewable Energy Sources (CRES)
Head of Environment Division
Dr. Natasha Kotsonarou
Tel: 00 301 603 9900
Fax: 00 301 603 9905
Nkotron@cresdb.cress.ariadne-t.gr

ICELAND
Ministry of Environment
Mr. Thorkeesson
Tel: 00 354 560 9600
Fax: 00 354 562 4566

Energy and Environment Institute
Director
Mr. Heltasson
Tel: 00 354 569 6000

ITALY
ENEA (National Institute of energy, new technologies and the environment)
Researcher for Technological and Strategic Analysis
Dr. La Motta
Tel: 00 39 6 30 48 64 07
Fax: 00 39 6 30 48 36 57
Lamotta@CASACCIA.ENEA.IT

ENEA (National Institute of energy, new technologies and the environment)
Renewable energy
Dr. Pirazzi
Tel: 00 39 6 3048 3039
Pirazzi@CASACCIA.ENEA.IT

ENEA (National Institute of energy, new technologies and the environment)
Project Manager for Fuel Combustion
Dr. Capra
Tel: 00 39 6 3048 4439
Fax: 00 39 6 3048 4811
capra@CASACCIA.ENEA.IT

ENI (National Hydrocarbon Institute)
Head of Energy and Planning
Mr. Iorio
Tel: 00 39 6 5982 5613
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Fax: 00 39 6 5982 2672

NETHERLANDS
Ministry of Economic Affairs
Mr. Theunissen
Tel: 00 31 70 379 6309
Fax: 00 31 70 379 6210
X.J.L.Theunissen@minez.nl

ECN (Netherlands Energy Research Foundation)
Manager of Energy R & D Policy Programme
Mr. Ybema
Tel: 00 31 224 564 428
Fax: 00 31 224 563 338
ybema@ecn.nl

ECN (Netherlands Energy Research Foundation)
Director of Solar Energy
Prof. Wim. Sinke
Tel: 00 31 224 564 058
Fax: 00 31 224 563 214
sinke@ecn.nl

ECN (Netherlands Energy Research Foundation)
Manager of CO2 Capture
Dr. D Jansen
Tel: 00 31 224 564 949
Fax: 00 31 224 563 489
jansen@ecn.nl

NOVEM (Agency for Energy & Environment)
Head of Industrial Division
Mrs. Hoekstra
Tel: 00 30 239 3452
Fax: 00 31 30 231 6491
J.Hoekstra@novem.nl

TNO (Applied Scientific Research)
Mr. Clavel
Tel: 00 31 55 549 3493
Fax: 00 31 55 5493 201

NORWAY
Ministry of Environment
Bjorn Nordby
Tel: 00 47 22 24 5991



39

Fax: 00 47 22 24 2755
Bjorn.Nordby@md.dep.no

Department for International Co-operation, Air Management and Polar Affairs
Mr. O. Christopherson
Tel: 00 47 22 24 6042
Fax: 00 47 22 24 2755

Norwegian Research Council
Assistant Director of Energy and Industry
Eiric Norman
Tel: 00 47 22 03 7179
Fax: 00 47 22 03 7307
eirik.normann@nfr.no

Norwegian Institute of Technology, Division of Thermal and Hydro-Energy
Mr. Hustad
Tel: 00 47 73 59 2513
Fax: 00 47 73 59 28 89
Johan.Hustad@tev.ntnu.no

SINTEF Energy
Trude Tokle
Tel: 00 47 7359 1636
Trude.Tokle@energy.sintef.no

SINTEF Energy
Information Manager
Harald Daniesen
Tel: 00 47 73 59 72 88
harald.danielson@energy.sintef.no

PORTUGAL
INETI (National Institute of Industrial
Engineering and Technology)
Head of Department of Combustion and
End Use Technologies
Dr. Isabel Cabrita
Tel: 00 351 1 716 52 99
Fax: 00 351 1 716 4635
isabel.cabrita@ite.ineti.pt

SPAIN
Ministry of Industry of Commerce
Enrique Ocharan
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Tel: 00 34 1 349 4610
Fax: 00 34 1 457 8066
eoc1@min.es

Ministry of Industry of Commerce
Angel Chamero
Tel: 00 34 1 349 4610
Fax: 00 34 1 457 8066

CIEMAT (Research Centre for Energy,
the Environment and Technology)
Project Manager for Fossil Combustion
Juan Otero
Tel: 00 34 1 346 6592
Fax: 00 34 1 346 6377
otero@CIEMAT.ES

CIEMAT (Research Centre for Energy,
the Environment and Technology)
Renewable energy
Juan Carrasco
Tel: 00 34 1 346 6682
Fax: 00 34 1 346 6680
carrasco@CIEMAT.ES

SWEDEN
Department of Energy and Environment
Expert, R & D Division
Bengt Bostrom
Tel: 00 46 8 681 9388
Fax: 00 46 8 681 9532
bengt.bostrom@stem.se

Swedish Environmental Protection Agency:
Olof Sandberg
Tel: 00 46 8 681 9605
Fax: 00 46 8 681 9532
olof.sandberg@stem.sE

Swedish Building Research Council
Senior Research Officer
Stephanie Walden
Tel: 00 46 8 617 7300
Fax: 00 46 8 653 7462
gabrielle.walden@bfr.se
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SWITZERLAND
Federal Office of Energy
Head of Research Division
Mr. Shriber
Tel: 00 41 31 322 5658
Fax: 00 41 31 323 2510
gerhard.shriber@bfe.admin.ch

Federal Office of Environment,
Forest and Landscape
Mr. Jose Romero
Tel: 00 41 31 322 6862
Fax: 00 41 31 323 0349
jose.romero@buwal.admin.ch

ProClim
Mr. Ritz
Tel: 00 41 31 312 2114
ritz@sanw.unibe.ch

ABB (Asea Brown Boreri) Corporate Research
(Vice-President of IEA)
Dr. Eliasson Baldur
Tel: 00 41 56 486 8031
Baldur.liasson@chcrc.abb.ch

UNITED KINGDOM
DETR (Department of Environment,
Transport and the Regions)
Head of Climate Change Response Strategies
Dr. Jim Penman
Tel: 0171 890 5225
Fax: 0171 890 5239

DETR (Department of Environment,
Transport and the Regions)
Joanne Hodges
Tel: 0171 215 5846
Fax: 0171 215 5846

Office of Science and Technology
Dr. Kerry Tregonning
Tel: 0171 271 2074
Fax: 0171 217 2155
Kerry.tregonning@OSCT.dti.gov.uk
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IEA Greenhouse Gas R & D Programme
Project Manager
Dr. Pierce Reimer
Tel: 01242 680 753
Fax: 01242 680 758
Pierce@ieagreen.demon.co.uk

ETSU
Energy Efficiency Best Practise Programme
Dr. Nigel Pratten
Tel: 01235 433 518
Fax: 01235 432 271

EPSRC (Engineering and Physical
Science Research Council)
Catherine Coates
Tel: 01793 414 176/000
Fax: 01793 444 456

EIRE
Irish Energy Centre
Brian Motherway
Tel: 00 3531 808 2085
motherwayb@irish-energy.ie

EU
DG XVII
Strategy, Dissemination + Promotion
Mr. Samoulidis
Tel: 00 32 2 295 0967

DG XVII
Energy Consumption Technology
Mr. Martinez Salinas
Tel: 00 32 2 295 9850
Fax: 00 32 2 296 6016

DG XVII
Principal Administrator in Energy Consumption Technology
Keith Wilkinson
Tel: 00 32 2 295 5576
Fax: 00 32 2 296 6016
Keith.Wilkinson@bxl.dg17.cec.be

DG XVII
Head of Rational Use of Energy and renewable Energy Sources
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Patrick Lambert
Tel: 00 32 2 296 4254
Fax: 00 32 2 295 5852

DG XVII
Head of Advanced Fuel Technologies
Dr. Garnish
Tel: 00 32 2 295 8518
Fax: 00 322 296 4288
john.garnish@dg12.cec.be

DG XII
Rational use of energy;
integration of renewable resources
Mr. Pierre Valette
Tel: 00 32 2 295 6356
Fax: 00 32 2 299 4991
pierre.valette@dg12.cec.be

DG XII
Renewable energy sources
Mrs. De Wolf
Tel: 00 32 2 296 1390
Fax: 00 32 2 299 2110
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APPENDIX E

Descriptions of Organizations Involved

Battelle Memorial Institute was established in 1925 pursuant to a will of Gordon
Battelle, a philanthropist who was interested in using scientific research for real-life
applications.  Battelle is one of the world's largest contract research firms headquartered
in Columbus, Ohio, with staff working in more than 30 countries.  Battelle provides
science-based solutions to complex problems in environment and energy and acts as a
catalyst to technology transfer between government and industry.

Climate Technology Initiative (CTI) is a voluntary initiative to foster and strengthen
national and international development and deployment of climate-friendly technologies.
The CTI was launched at the First Conference of the Parties to the United Nations
Framework Convention on Climate Change in Berlin in 1995 by 23 developed countries
and the European Commission.  Countries participating in the CTI include Australia,
Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Japan, Luxembourg, The Netherlands, New Zealand, Norway, Portugal, Spain,
Sweden, Switzerland, United Kingdom, United States, and the European Commission

Environmental Resources Management (ERM) is a private environmental consulting
company, which has been operating for about two decades. ERM aims to assist
governments through its work in decision making and policy formulation in the
environmental field. ERM has its headquarters in both London and Oxford.

Japan External Trade Organization (JETRO) is a nonprofit government-related
organization, established in 1958.  Its mission is to support trade and investment between
Japan and other countries.  JETRO has a network of 80 offices around the world.
JETRO's activities include expanding Japan's imports, fostering industrial cooperation,
and promoting mutual understanding among nations.

New Energy and Industrial Technology Development Organization (NEDO) is the
administration and implementation arm of the Ministry of International Trade and
Industry (MITI).  NEDO was established in October 1980, immediately after the second
oil crisis, to address issues related to technological development in Japan and is a unique
organization in Japan, in that it works to coordinate funds, personnel, and technological
strengths of both the public and private.
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