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Summary

As a follow up to a study of research management and communication prac-
tices carried out in Europe in 2006, a further study has been undertaken

to examine analogous processes in Canada and the United States, and to
compare approaches and experiences in Europe and North America. The
study has been carried out by a team from Sweden, Canada and the United
Kingdom as part of the work programme of the SKEP (Scientific Knowledge
for Environmental Protection) network of European environmental ministries
and regulators (www.skep-era.net).

The focus has been primarily on research programmes funded by environ-
mental ministries and agencies, and associated bodies: research carried out
with the intention that it should inform environmental policy making and
regulation. Both the original European study and this follow-up study explore
the following five areas:

¢ the planning and management of research projects and programmes:
in particular, the ways in which potential end-users of the research
are involved in planning, project selection, project and programme
management, and potentially the co-production of knowledge;

¢ the communication of results: the routes and mechanisms for
bringing the research results to the attention of users;

 the roles of interpreters and intermediaries in making results
available to users in a form which is useful;

¢ engagement with stakeholders: how to ensure that information is
made available to stakeholders in a form which meets their informa-
tion needs, enables them to play an effective role in the decision-
making process, and that processes are transparent and build trust;
and

e the evaluation of processes of dissemination and implementation.

Review of published documentation and the literature has informed the study,
but the central approach to information gathering has been interviews with
people working at the interface of science with environmental policy making
and regulation. Taking the two studies together, 128 people have been inter-
viewed, working in 40 organisations in 13 countries.

The report presents the findings of the interviews and documentation
reviews for each of the five areas listed above, comparing and contrasting
approaches and experiences in Canada, the US and Europe. Despite differ-
ences in national administrative traditions and structures for environmen-
tal science, policy and regulation, there are many similarities between the
approaches taken across the contributing organisations. Some overarching
conclusions may be drawn from the experiences of the many organisations
contributing to this study, and its precursor in Europe:

e If research is intended to inform policy making and regulation, then
close engagement between researchers and research users from the
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planning of the research, through the research phase, to its communi-
cation and interpretation is essential. Where the science is contested
and the issue controversial, engagement should include a broader
range of stakeholders. This has resource implications that must be
taken on board in the planning and management of research projects
and programmes. Challenges requiring further work remain, such as
better understanding the science seeking behaviours and preferences
of policy makers and regulators, and facilitating their clear articula-
tion of knowledge needs on timescales relevant to research.

e Early attention needs to be given to the dissemination of research,
which should be appropriately budgeted in research project and
programme planning. Research communication needs to be targeted
to meet the particular knowledge needs of different research users,
providing information and advice in preferred forms and using appro-
priate communication channels. Better mutual understanding between
researchers and research users arising from the ongoing engagement
described in the previous bullet facilitates this effective targeting.

e The pressures faced by researchers and policy makers/regulators to
generate new knowledge on the one hand, and to make policies and
regulatory decisions on the other, are such that there is inevitably a
‘gap’ between them, with severe time constraints on both sides
inhibiting their undertaking the activities necessary to close and/or
bridge it. This problem is exacerbated by radically different motiva-
tions, cultures and reward structures. There is consequently a key,
and increasingly well recognised role, for interpreters and intermedi-
aries to facilitate the interactions and undertake activities that can
help to bridge the gap and enable an effective science-policy inter-
face. This ‘knowledge brokering’ function is seen as a central role of
the organisations responsible for planning and managing research
within the US EPA, Environment Canada, and certain environmental
ministries and regulators in Europe.

¢ Evaluation of the uptake and impact of research is generally recog-
nised as a potentially valuable activity which could drive an ‘active
earning’ cycle to enhance research programme planning and manage-
ment. However, it is little practiced, and there are some significant
methodological problems remaining to be overcome. Even where it
has been routinely used, most notably in the US EPA, questions
remain about the effectiveness of current approaches in accurately
identifying uptake and impact.

There is much common ground in experiences of what works, and what
does not, and consequently the challenges that remain to be addressed in
order to secure effective investments in research to inform environmental
policy making and regulation. This points to the value of ongoing collabora-
tion between the responsible organisations in Europe and North America to
address these challenges.
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1. Introduction

Over the last decade environmental ministries and agencies have put increasing
emphasis on the underpinning of policies and regulatory decisions with robust
scientific evidence. This commitment has been backed up by substantial invest-
ments in research intended to provide the required evidence. However, linking
science and policy is not straightforward: substantial challenges in the planning,
management and communication of research must be addressed if the benefit
derived by policy making and regulation from research is to be maximised.
Building on a study of research management and communication practices
in Europe (Holmes and Savgard, 2008), this report summarises the findings of
a follow-on study which has examined analogous practices in North America
(in particular Canada and the United States) and consequently has undertaken a
comparison of approaches in the two continents. The study has been carried out
by a team from Sweden, Canada and the United Kingdom as part of the work
programme of the SKEP (Scientific Knowledge for Environmental Protection)
network of European environmental ministries and regulators (see box).

SKEP is a partnership of 17 governmental ministries and agencies, from 13
European countries, responsible for funding environmental research. Its objectives
include: delivering better value for money from its research; encouraging innova-
tion through more efficient use of research funding; and the improvement of
environmental protection capability by setting down foundations for co-ordinating
research programmes. More details are given on its website: www.skep-era.net

The focus has been primarily on research programmes funded by environmen-
tal ministries and agencies, and associated bodies: research carried out with
the intention that it should inform environmental policy making and regula-
tion. Both the original European study and this follow-up study explore the
following five areas:
e the planning and management of research projects and programmes:
in particular, the ways in which potential end-users of the research
are involved in planning, project selection, project and programme
management, and potentially the co-production of knowledge;
® the communication of results: the routes and mechanisms for bring-
ing the research results to the attention of users;
¢ the roles of interpreters and intermediaries in making results avail-
able to users in a form which is useful;
¢ engagement with stakeholders: how to ensure that information is
made available to stakeholders in a form which meets their informa-
tion needs, enables them to play an effective role in the decision-mak-
ing process, and that processes are transparent and build trust; and
e the evaluation of processes of dissemination and implementation.
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The main body of this report summarises the study methodology and the find-
ings for each of Europe, the US and Canada, followed by a discussion section
comparing approaches between the three. More detailed accounts of the find-
ings for Europe, the US and Canada is presented in annexes.
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2. Methodology

Interviews, mainly carried out face-to-face but some by telephone, were the
main mechanism used to explore the five areas listed in the introduction.

A semi-structured approach was used in the interviews based on the ques-
tions set out in table 1. The questions were made available to the interview-
ees well in advance of the interviews to give them chance to prepare. They
were encouraged to illustrate their responses with examples and case studies.
The interviews were undertaken on the understanding that views and quotes
would not be attributed to individuals. Interviewees were given an opportu-
nity to comment on a draft of the relevant reports or report sections in order
to help ensure that no major factual or interpretative errors had been made.

Mostly, the interviews were carried out on a one-to-one basis, but occa-
sionally small groups of people were interviewed. Interviewees were people
working in and around the interface of research and policy making/regulation,
including researchers, research managers, research users, and intermediaries or
interpreters working between the research and policy/regulatory communities.

In Canada, 18 people were interviewed from 4 organisations, and in the
US 15 people from 3 organisations. Reflecting the need to cover a diverse
range of nation states, in the prior study of Europe, 95 people were inter-
viewed from 33 organisations in 11 countries. The organisations covered are
listed in table 2. Interviewees were open and frank in their contributions to
the study. The authors would take this opportunity to thank them for their
inputs.

While interviews were standardised to the extent possible, the focus of
individual interviews was conditioned by the particular interests and expe-
rience of the interviewees, and there were some differences between the
Canadian, US and European interviews in respect of the issues covered. For
instance the role of the media in science dissemination was not broached
with Canadian respondents. However, these differences have not impeded the
study’s ability to evaluate similarities and differences in approaches between
North America and Europe.

In addition to the interviews, supporting information was gathered from
documentation of procedures and organisational arrangements, typically
available from the websites of the participating organisations. Short literature
reviews were also conducted to provide conceptual and theoretical backing
for the analysis.
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3. Summary of Europe findings

Interviews were conducted in the second half of 2006 with staff from 14 of the
SKEP member organisations and also with staff from associated sponsoring
and funding bodies, research institutes and groups, subsidiary agencies, sister
organisations, and other relevant initiatives. The full report of this first study

is available at: http://www.skep-era.net/site/files/ WP4_final %20report.pdf. For
convenience, extracts from the main text of the report are provided in annex 1
of this report.

While there are some differences across SKEP member organisations, the
study has revealed that SKEP members have much in common: in terms of
their approaches, experiences of what works and what doesn’t, and in recog-
nising remaining challenges that need to be addressed to improve the effective-
ness of their research dissemination and implementation processes.

Key conclusions may be summarised as follows for the five areas of inves-
tigation of the study:

1. The planning and management of research programmes and projects is
considered to be critical to successful uptake and implementation. All the
organisations involved in the study indicated that if research is to be used in
policy-making and environmental management, potential users should be
involved from an early stage in planning research projects and programmes.
However, the nature of user involvement and influence depends on the fund-
ing body: for example, research funded by environmental regulators is typi-
cally aimed at a well-defined set of users whose needs are tightly coupled

to the specification of research questions, whereas research councils or sci-
ence ministries will often be funding research for broader audiences and the
research community will have a greater influence on the definition of the
research questions. A commonly encountered problem is to get research users,
particularly policy makers, to think beyond their immediate needs.

A consistent message was that research users should continue to be involved
in steering projects and programmes through the research phase to ensure the
continuing coherence of the research and the answers that are needed. Steering
committees comprising scientists, research users and stakeholders are a com-
monly used mechanism for engagement in the research planning and imple-
mentation phases. If handled well, stakeholders may usefully include the ‘main
critics’ if the research is intended to directly inform regulation.

The dissemination and implementation of research needs to be properly
thought through at the planning stage, and adequate resources and time allo-
cated in project budgets and schedules.

2. With regard to the communication of results, the targets for dissemination
are often those directly responsible for decision taking, but may include other
actors such as regulated organisations, municipalities and NGOs. It is recog-
nised that there is not one best way to communicate research: the channel and

10
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content need to be tailored to the audience. The approach to dissemination
needs to be well thought through and planned in advance. It is considered that
an understanding of the audience should be developed, preferably through
interactions during the research phase, so that messages can be conveyed in

a way that is readily assimilated. In an age of information overload, succinct
messages in clear language are required.

Technical reports recording project aims, research methods and results,
and non-technical summaries explaining the policy relevance of the research,
remain standard methods for communication to user communities. Peer
reviewed papers are the normal channel of communication with the science
community, and papers in professional journals are an effective way of reach-
ing practitioners, for example, engineers and environmental managers. The
internet plays an increasingly important role. However, websites are of varia-
ble quality and are not effective for getting information to a passive audience.

Wherever possible, it is considered that an opportunity should be provided
for face-to-face interaction between researchers and users so that issues of
interpretation can be resolved. This contact may be through one-to-one brief-
ings or targeted workshops. A range of other mechanisms are used for commu-
nication of research findings including the transfer of researchers to positions
in the user community, informal networks, regular fora, training courses, the
dissemination of protocols and user visits to laboratories and field sites.

3. Interpreters and intermediaries can play an important role in synthesising
results into a useful form, and in providing a balanced overview where there
are competing claims to the “truth”. A key contribution is to put the science
into context and in proportion, describing uncertainties in a way which is
helpful to the users but true to the science. Processes of interpretation need

to overcome the natural inclination of scientists to want to be correct, rather
than to be clear and simple. Effective interpreters develop good relationships
with both users and researchers, understanding both and able to see the world
through their eyes.

Interpretation may be carried out by staff within environmental minis-
tries and regulators, but there is a trend to reduce levels of in-house expertise,
resulting in an increased dependency on external individuals and organisa-
tions. These may be dedicated research institutes and agencies, advisory com-
mittees, consultants, and professional bodies.

Good social and mediation skills, a breadth of view, being able to put
yourself in the shoes of the policy makers and stakeholders, and the ability to
synthesise information and communicate it clearly are all considered to be key
skills for interpreters.

4. The environmental ministries, regulators and agencies contributing to the
study are putting increasing emphasis on effective engagement with stake-

holders: the wider group of organisations and people, including the general
public, with an interest in the research beyond the direct users. The motiva-
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tion is to ensure that they have the information that they need to be informed
participants in robust debates about policy and environmental management
decisions, and that those decisions are informed by a better appreciation of
stakeholder views. The context is that environmental policy making and regu-
lation are putting more emphasis on changing the behaviour of the public as
the means of achieving environmental improvements.

The media inevitably plays a key intermediary role in communications
with the public and need to be regarded as valued partners in stakeholder
engagement. In working with the media it is necessary to make complex
things more understandable, to be good at visualising the message, and to
find “grabbers” to ignite interest. Many organisations have press offices or
communication departments who develop relationships with the media and
facilitate the interactions between researchers and journalists. Generally, the
communications department will take a more controlling role in ministries
and regulators than in research institutes.

The communication of uncertainty is generally found to be a big challenge:
researchers do not always do this well. Environmental ministries and agen-
cies have to give the arguments about why they are making a decision and be
honest about the uncertainties. There is a balance to be struck between the
precautionary principle and inspiring panic: you have to decide where on the
spectrum you want to be.

5. Evaluation of research impact and of the effectiveness of dissemination
processes is recognised as important but is, on the whole, a neglected area.
Most of the organisations participating in the study do not have formal
arrangements for the systematic evaluation of the uptake and impact of results
from research projects. To the extent that they do evaluate, they tend to use
informal processes of feedback or to count things that can be readily meas-
ured, for example the number of publications, radio contributions etc. Two
notable exceptions were in Finland and the Netherlands where the environ-
mental ministries employed systematic approaches to research evaluation.

There are some significant methodological difficulties involved in evalu-
ation. However, where it is carried out systematically, it has proved to be a
useful management tool. The approach needs to engender the active participa-
tion of users and researchers in the evaluation process, encourage honesty in
responses, and ensure that lessons are taken on board in future research man-
agement activities.

Guidelines for research funders on research dissemination and implemen-
tation were developed on the basis of the findings of the study.

12
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4. Summary of United States
findings

The focus of the study in the United States was the US Environmental
Protection Agency (US EPA): the main governmental regulator concerned with
environmental protection. As for the Canadian and European studies, the
main mechanism for data collection was through interviewing staff working
in or around the science-policy interface. In this case, interviews were carried
out in October and November 2008, and in addition to US EPA staff included
staff from the National Science Foundation and the National Academy of
Sciences/National Research Council.

The aim of the US EPA’s research programme is to provide the scien-
tific understanding and information needed to support its regulatory mis-
sion. Research is commissioned externally as well as being carried out by the
EPA’s own laboratories and centres. The research programmes funded by the
National Science Foundation (which covers the full range of science, not just
that concerned with the environment) are complementary in that they pro-
vide the underpinning, more fundamental understandings of environmen-
tal systems. The main role of the National Academy of Sciences/National
Research Council in the context of this study is that of ‘interpreter’, advising
US Government on the science relating to key policy issues.

Key findings may be summarised as follows for the five areas of investiga-
tion of the study:

1. The planning and management of the US EPA’s research programme is
carried out within the framework of a strategic plan developed in collabo-
ration with research users in the EPA (generally, the people working in the
EPA’s regulatory programmes) and external stakeholders. A central tenet of
the programme is that it is ‘science for a purpose’ and should be designed

to meet user needs. Annual and multi-annual planning processes are led by
‘National Program Directors’ for each of the component research programmes
(for example, clean air, drinking water, global change etc.) using inputs from
research users, stakeholders and EPA’s scientific advisory bodies. A risk-based
approach is taken to prioritising research projects.

For most projects users are kept informed, and have the opportunity to
provide feedback, during the research phase through periodic workshops etc,
and for some projects there is close engagement with research users and stake-
holders who become ‘partners’ in the project. This can bring significant ben-
efits in respect of transparency and ownership. There is generally no formal
requirement for a dissemination plan at the research proposal stage, and this
is an area respondents felt could be strengthened.

Research funded by the National Science Foundation (NSF) is conducted
within a strategic plan, developed in consultation with the science community,
government bodies and the public, which identifies broad priorities. Its imple-

13
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mentation has a strong ‘bottom-up’ approach in that research proposals from
the science community are elicited in priority areas. Workshops with research-
ers and stakeholders play an important role in identifying these areas which
reflect national needs and key areas of scientific progress. For user-oriented
programmes, consideration is given at the programme planning stage to dis-
semination and uptake.

2. The communication of results to EPA customers, stakeholders and the
public is considered to be a central concern, and distinctive skill, of the Office
of Research and Development: the part of the US EPA responsible for its
research programme. Key internal targets for communicating research outputs
are people within the regulatory programme offices who ‘keep their finger

on the science’. Key challenges for communication are the time disconnect
between the immediate concerns of regulatory programme officers compared
to the future orientation of much research, and the geographical distribution
of research users.

Written material, albeit in electronic form, continues to be an important
medium of communication, including research reports and summaries, and
‘state of the science’ reports for internal customers, and peer reviewed papers
for the research community. A database of science activities and peer reviewed
products is available on EPA’s website. Other important mechanisms for com-
munication include workshops, networking, the development and adoption of
new technologies, and decision support tools.

While research projects funded by NSF produce short progress and end-
of-project reports, the main mechanism for communicating research results
is peer reviewed papers: the prime audience being the science community.
Workshops involving researchers and potential research users play an impor-
tant role, and commercialisation of research is an increasingly important
uptake route.

3. Within the EPA, an important role of the Office of Research and
Development is to act as interpreter and intermediary, synthesising the full
range of cutting-edge science and engineering to generate insights and under-
standings of complex environmental problems in order to provide inputs and
advice to policy makers and regulatory decision takers. This role involves
integrating across disciplines, scales of time, media, and location to provide
decision-makers with a comprehensive picture of the risks posed and the
opportunities for preventing or mitigating those risks. Complementary inter-
preter roles are undertaken by staff with science advisory roles based in the
regulatory programme offices and by regional science liaison officers located
in each of EPA’s ten regions. In addition to the skills identified in the Europe
study, interpreters were considered to need to be able to work across disci-
plines and also drill down into their own discipline.

The National Academy of Sciences/National Research Council act as
a high level interpreter, convening panels of experts to ‘settle the argu-
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ment’ when the science behind an important policy decision is disputed.
Independence, objectivity and access to the world leading scientists are the
hallmarks of the Academy’s distinctive interpreter role.

4. EPA’s engagement with stakeholders on science takes place within a context
of a shift from conventional regulatory controls to the adoption of more collab-
orative approaches, for which the communication of research results to stake-
holders and general public is an important supporting activity. There are also
rising expectations from partners, stakeholders and the public for more, and
better, science communication, particularly through the medium of the web.

EPA’s Office of Public Affairs is the focus for the Agency’s external com-
munications and media relations, and recognising that much of the informa-
tion that the Office releases is related to science in some way, has appointed a
science advisor to ensure that scientific information is presented to the public
in a way that they can understand while maintaining its scientific integrity.
Learning lessons from the past, over simplistic statements about whether
things are safe or not are avoided.

The National Science Foundation has engagement with the public through
informal education as one of its priorities, and encourages its grant holders to
broaden collaborations in order to leverage resources for outreach efforts. Its
experience is that many researchers are often keen to interact with the media
in order to enhance their profile.

5. Research programme evaluation in the US EPA takes place within a formal
system established by Government act and undertaken with the Government
Office of Management and Budget’s ‘Program Assessment Rating Tool’.
Methods for evaluation include customer satisfaction surveys, citations in
regulatory decision documents and the published literature, and evaluations
by EPA’s advisory panels. Despite the range of methods used, concerns remain
about their effectiveness in measuring uptake and impact of EPA’s research.
Particular challenges to evaluation are having widely distributed research
users, time delays before the impacts of research are discernible, and that the
original source of material used by policy makers and regulators may not be
apparent.

Problems of time delays and attribution are even more acute for the more
basic research programmes funded by the National Science Foundation. NSF’s
programmes are also evaluated by the Office of Management and Budget and
by panels of external experts.
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5. Summary of Canada findings

The interviews for the Canadian component of the study were undertaken in
the closing months of 2008. The main focus was Environment Canada, the
lead federal department in implementing the Canadian government’s environ-
mental agenda. However, in addition to interviews with a cross-section of
key staff in Environment Canada, staff working in three other organisations
were also interviewed: the Canadian Water Network, a key Canadian player
and collaborator of Environment Canada on water research; the Department
of Indian and Northern Affairs, a user of Environment Canada research on
atmospheric, and other, issues; and the City of Toronto, a user of Environment
Canada research, including on water.

Environment Canada’s role is to protect the environment, conserve
Canada’s natural heritage, and to provide weather and environmental predic-
tions. Environment Canada administers a number of acts as it works with all
levels of government and many other partners nationally and internationally
in delivering on its broad environmental mandate as well as commitments
under the Federal Science and Technology Strategy. Science and Technology is
the foundation of Environment Canada’s activities with about two-thirds of
the Department’s personnel and 70% of its budget dedicated to science and
technology activities.

The main findings of the study in Canada may be summarised for the five
areas as follows:

1. With regard to the planning and management of research, a broad cross-
section of users of the research was identified which included policy makers
and managers in all levels of government, industry, NGOs, the Canadian
public (as an ultimate user), and the science community itself. Some science
users, for example in policy making and regulatory organisations, also act as
intermediaries by channelling research results out to other relevant audiences,
who then use the information themselves.

There was consensus that users need to be identified and engaged early
in the cycle of planning and managing research programmes, particularly as
there is, otherwise, little understanding of what they want and how they want
it. Science users expressed a desire for such early engagement. However, expe-
rience to date is that involving users is easier when there is a regulatory or risk
assessment driver: it is more challenging to integrate researchers and research
users into routine daily activities outside of a major programme.

Various approaches are utilised to plan research with users and need to be
selected according to the circumstances. However, face to face (personal) com-
munication in the form of meetings/workshops is the preferred mechanism
for early involvement. On-going communication and engagement is viewed as
critical and is practiced in select initiatives. A consortium model of research
planning and management is helping to better institutionalise and integrate
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the determination of policy needs early on. This is an emerging trend and suc-
cessful approach, though still relatively new.

Generally, resources and responsibilities for “little-c” science knowledge dis-
semination (making the distinction given by Bielak et al (2008) between “Big-
C” communications activities undertaken by Communications Departments
within ministries, and the “little-c” knowledge translation and brokering work
undertaken by intermediaries) are not built into projects and programmes, and
if they are, they are only nominally funded. However, planning of dissemination
improves when a given organisation is mandated to inform an audience, and in
these (few) instances, resourcing is usually built-in early.

2. There was generally agreement that the method and channel used for com-
munication of results needs to be selected according to the audience. There is
a need for deliberate and targeted dissemination of research results to key user
audiences to ensure better receptivity and use. Understanding the science seek-
ing behaviour and preferences of users is felt to be critically important, and
concerns were expressed that more work needs to be done in this area. Science
users were clear that the objective for communicating results was to put rel-
evant user audiences in a position to make use of information to solve a prob-
lem, be they consumers/the public, policymakers or managers.

End user groups were broadly categorised according to their prior levels
of technical knowledge: industry specialists or managers with relevant exper-
tise being capable of receiving more detailed information than civil society for
which summaries written in lay terms are needed. An interesting example was
provided by managers with responsibility for regulatory (substance specific)
programmes who are increasingly engaging industry associations and the pri-
vate sector to use their marketing expertise to present consumers with infor-
mation that they can relate to.

The toolkit of communication methods includes face to face meetings,
research summaries and reports, periodic science assessments, workshops, data
sets, and websites. Face to face communication is particularly valued but can be
time consuming for researchers. There are mixed reviews on the usefulness of
new media tools including wikis and other internet-based approaches. Science
producers remain focused on peer reviewed publications, but they are also
aware of this medium’s limited utility for optimally informing decision-making.

3. The roles of interpreters and intermediaries were identified as being to com-
pile and synthesize complex scientific information, highlight policy relevant
information, make two-way linkages, and tailor information to specific audi-
ences. The importance of their role was stressed: researchers, in spite of subtle
changes to promotion processes, remain focused on scientific productivity
for career progression, whereas policy analysts have competing priorities and
short timelines giving them little time to fulfil this function.

The necessary skill sets of interpreters and intermediaries were considered
to include a background in science and policy; strong interpersonal, written
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and oral communication skills; and the ability to develop trust and under-
standing with both researchers and science users. Understanding the science
needs of programme managers and policy makers is fundamentally important.

Some organisations have acknowledged that this role is different and
important, and that the mobilisation of knowledge should be funded.
However, this is not yet the norm and it is felt that there needs to be more
institutional recognition of interpreters and intermediaries. This needs to be
translated into improved recognition at the working level and more funding
to carry out the associated functions. It is viewed as a nascent field that could
benefit by bringing together a community of practice. Generally, the role of
interpreter or intermediary should not be left to a junior position.

4. With regard to engagement with stakeholders, intermediaries and science
users engage them in the implementation of policies or programmes, under-
taking abatement or protection actions, or to galvanize the research effort.
It is viewed as important to involve stakeholders at the outset of a given
initiative, and periodically throughout, though not necessarily at all stages.
Stakeholder knowledge needs are typically identified by engaging them in face
to face meetings. This tool works well and is preferred.

When disseminating research results to stakeholder groups, there has
been considerable success with working through larger regional, national or
subject-specific professional or industry organisations to further broadcast
messages. Large national and consortia meetings are increasingly used by
big research programmes that highlight and convey partner/user needs and
present the research in terms of how it serves (and can better serve) the end
users’ needs.

5. While study participants generally agreed that a fundamental metric for the
evaluation of research should include the extent to which it has informed or
influenced a policy or programme decision, there are subtle differences in the
various interpretations of what constitutes “success” in research dissemination
and utilisation:
e Researchers added indicators such as demand and longevity of
reports, frequency of requests for data sets, quantity of media inter-
views, public knowledge of the research, continued funding, the
number of citations publications receive and saw the reputation of
the researcher and their institution as also being important factors.
e Managers honed in on meeting clients’ needs and delivering on
government objectives as aspects of success. This included providing
the clients with relevant, accurate and timely research. Bringing an
emerging or new issue to the management table was uniquely identi-
fied by this group.
e Intermediaries added that informing and/or influencing future
research priorities should also be an indicator of success.
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e Science users added much of the same but focused on how effectively
it contributes to solving a real world problem. A further indicator of
success included whether decision makers have the necessary infor-
mation and whether they actually understand it. Improved aware-
ness was also flagged as an indicator.

While some organisations have assessed impact, systematic procedures for
research evaluation and quantitative tools to measure research dissemina-
tion effectiveness and impact are not widely utilised. Little expertise exists to
undertake research evaluation. Improved metrics for measuring research and
science communication impact are needed. For a more complete measure of
impacts, capturing research utilised by other stakeholders and users is funda-
mentally important.
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6. Comparison of approaches

Reflecting the aim of the study to compare practices in the US, Canada and
Europe, this section identifies for each of the five areas of interest common
practices and also where there are differences of emphasis or approach. It
includes a more general discussion, drawing on the literature in an attempt to
better understand and conceptualise similarities and differences.

6.1 Planning and management

Consistently across the US, Canada and the European countries involved

in the study, annual planning of research programmes is conducted within
the framework of multi-year plans and strategies. Stakeholders are usually
involved in developing these longer term plans and strategies through a range
of consultation and engagement processes.

There was some variation across the organisations contributing to the
study in the breadth of users and stakeholders involved in research pro-
gramme and project planning. Research Councils (in which is included the
NSF), Environmental Ministries and the larger environmental regulators (in
particular, the US EPA) tending to involve a broader range of users and stake-
holders than agencies and regulators with more tightly defined remits and
geographical coverage. There were some indications that there tends to be a
greater emphasis on engaging with a broader range of stakeholders in North
American than is the norm in some European countries.

A strong and consistent message was that if research is intended to meet
user needs, then those users need to be involved from the start in planning
research programmes and projects. The nature of the engagement with users,
and their level of influence, varies according to where research sits on the
spectrum of basic through to applied. For basic research (typically funded by
research councils, but also a component of the US EPA and some environmen-
tal ministries’ programmes), the research community has a stronger influence
on setting the research agenda (sometimes described as a bottom up approach)
than for the more tightly specified and user driven programmes of environ-
mental regulators and agencies.

The approaches to research programme planning and management of the
environmental ministries tend to sit between those of the research councils
and the environmental regulators exhibiting features of each. For example,
research programme planning in Environment Canada attempts to achieve
a balance between user needs (‘where do we want to go to?’) and researcher
perspectives on emerging issues and how desired knowledge outcomes can be
achieved (‘how do we get there?’).

The involvement of users and stakeholders needs to be sustained through
the research phase in order to ensure continuing relevance and focus as user
needs and the direction of the research evolve. As for research programme
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planning, the closeness of this engagement depends on whether the research is
basic or applied. The US contributors gave some particularly good examples
of the value derived from conducting research collaboratively with stakehold-
ers. While such collaborative approaches to research are increasingly prevalent
in Europe, there was a note of caution that the independence of the research
must be, and be seen to be, safeguarded.

Mechanisms widely used to secure user inputs included consultations,
workshops and face to face meetings between researchers and users. A view
frequently expressed by both North American and European contributors was
that there is no substitute for well run, and face to face interactions between
researchers and research users: interpreters and intermediaries are often
involved as the facilitators of such events. The point was made by Canadian
contributors that there is no set formula for such engagement, which needs to
be designed according to the circumstances. That said, the example of a series
of demand-driven Canadian science-policy workshops provided useful infor-
mation on key elements to be considered in organising successful two-way
dialogues that influenced decision making and helped refine research priorities
(Schaefer and Bielak, 2006).

There was somewhat more emphasis from European than from North

American contributors on the use of steering committees in planning research
programmes and for overseeing the execution of research programmes and
projects. Such steering committees generally involve representatives of the user
organisations, independent scientists, and stakeholders in the policy issue.
For research aimed directly at informing regulatory decisions, examples were
given in Europe of the benefit of involving “critics’ in the steering committees
which, if well run, can facilitate the resolution of issues that might otherwise
impede acceptance and implementation of the regulation.

In both Europe and North America, problems are encountered in getting
policy makers and regulators to identify their knowledge needs on the 3 to 10
year timescales necessary to decide on research priorities and agendas. The
common experience was that they are more generally able to specify research
needs if the research relates directly to their current policy and regulatory
agendas. A problem encountered more frequently in North America is achiev-
ing engagement with users who are widely spread geographically.

Scientific excellence and user relevance were the two most commonly
cited research project selection criteria: scientific excellence tending to be the
more heavily weighted parameter in programmes funded by research councils.
Examples were given in both the United States and Europe of the use of a two
stage process in which scientific excellence was used as the first stage filter, and
user relevance used as the prioritisation mechanism in the second stage. A risk
based approach was taken to research project selection by the US EPA.

A commonly articulated concern in Europe, Canada and the US was that
insufficient consideration is given to research dissemination during research
programme and project planning, and that earmarked resources for dissemi-
nation are too infrequently included in research project budgeting.
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6.2 Communication of results

Reflecting the roles of the participants in the study, the main aim of research dis-
semination is to ensure that research results are used to support environmental
decision making. As expressed by a Canadian contributor, policy makers and
regulators are looking to researchers to help them solve problems, and by a US
contributor: research results should be communicated in way that facilitates
understanding and wise decisions. In all cases, results may be communicated
directly to decision makers, or to a wider range of actors including, regulatory
bodies, regional and municipality levels of government, and NGOs. Additionally,
the Canadian experience demonstrated that some users engage in further dissem-
inating the research to other users, in a ‘network’ or ‘domino’ strategy.

The view was consistently expressed that there is not one best way of com-
municating research results: the approach should be tailored to the audience
and the circumstances, using the appropriate tool from the ‘toolbox’. The
approach needs to be well thought through and planned in advance, and it
helps if users have had prior involvement with research planning and execu-
tion. It is considered important to understand users’ needs for knowledge and
their preferred modes of communication. However, the view was expressed
by a US contributor that not enough attention is normally given to this. A
Canadian contributor pointed to the effectiveness of issue specific commu-
nication strategies targeted at key players. In the US EPA a prime target for
research communications are individuals within the regulatory programmes
charged with keeping their finger on the science pulse.

A wide range of methods are used for communicating research as listed
in table 3. Technical reports which present research results in a policy con-
text remain a staple method of communication and are considered to be best
suited to transferring factual information, but can be time consuming to pro-
duce and may have a limited audience. Summaries written for non specialists
that discuss the implications of the research are of more value to most users,
but researchers are often not good at writing them. There has been a rather
mixed experience in the US and Europe of employing specialist writers to gen-
erate them: in some cases it has worked well, but in others the lack of subject
knowledge of the writers has been an impediment. In Canada, Environment
Canada’s S&T Liaison group purposely keeps such writing in house, working
in close collaboration with science producers to generate an integrated suite
of knowledge translation products, including research impact studies that are
then disseminated to targeted science users (Schaefer et al, in press).

Peer reviewed papers remain the standard channel for communicating to
the scientific community but are not effective for communicating to non-tech-
nical audiences. However, they can be valued by policy makers and regulators
as they provide transparency and credibility, building confidence in the use
of the research to inform policy making and regulation. A weakness in this
regard arises from protracted publication timescales which are inconsistent
with timetables for regulatory decisions. Contributors in the US pointed to the
wider appeal of review articles and special issues of more application oriented
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journals, and in Europe to the value of professional journals in reaching engi-
neers and environmental managers.

Universally, the internet is an increasingly central channel of communication,
but is more suited to people who are actively seeking information rather than to
more passive audiences. Canadian contributors however pointed to problems
with maintenance, cost and content approval times for websites and to rather
limited uptake to date of web-based communication tools such as wikis.

A consistent message from the interviews in Europe, Canada and the US was
that face to face communication between researchers and research users in meet-
ings or targeted workshops is the best way to enable the policy implications of
research to be explored and confidence levels to be tested. It is also a useful mech-
anism to get feedback on the research agenda. A concern expressed in Canada
was that this can be time consuming for researchers if called upon to engage
in many such activities. Also in Europe, concerns were expressed that there are
insufficient incentives for researchers to engage in communication activities and
that a project based approach to funding can be an impediment as access to the
researchers may be lost at the crucial interpretation and uptake phase.

6.3 Interpreters and intermediaries

A consistent message from the contributors to the study was that interpret-
ers and intermediaries play an important role in connecting research results

to research users and enabling them to influence the research agenda. A
European expression of the role was that the key challenge met by interpreters
is to put scientific information into context and in proportion using under-
standable language. US and Canadian contributors stressed the integrational
aspect of their role, pulling the pieces of information together and integrat-
ing across disciplines and scales to provide a comprehensive picture to deci-
sion makers of risks and mitigation options. Within the US EPA the role was
expressed as being to provide one clear voice on the science at the appropriate
time in the regulatory review process.

In Canada, there has been some federal, multi-departmental attention to
the science-policy divide (Canadian Centre for Management Development,
2002; Government of Canada, 2000). These reports advocated for a new
paradigm, one that moved away from silos towards joint work where these
two communities interact more collaboratively, learning about each other’s
work environments etc. The limited success of such approaches to date under-
scores the need for intermediaries to perform this brokerage function and be
accountable for it.

Similarly, views were consistent as to why interpreters and intermediaries
are needed: in brief, because policy makers and analysts do not have the time,
and researchers do not have the inclination and, in some cases, the skills. Also,
there is often a need for impartial professionals and organisations to adjudi-
cate between contrary views on the science and its implications. In Europe,

a shift in staff in environmental ministries from specialists to generalists was
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observed, resulting in an out-sourcing of the interpreter role. In contrast, it is
apparent that Environment Canada and the US EPA have much higher levels
of in-house expertise than is the norm for environmental ministries and regu-
lators in Europe. In both Europe and North America, there is little incentive
for academics to engage in interpretation: tenure and promotion are much
more influenced by generating papers in the best journals than by policy
engagement. However, there were some indications in Canada that researchers
may be beginning to do more interpretative work.

Interpretation may be carried out at the level of individuals or by organi-
sations, and several organisations involved in the study considered their role
to be primarily, or partly, that of interpreter, including Environment Canada,
in particular groups within Science and Technology Branch, and the Office
of Research and Development (ORD) within the US EPA. In Canada, science
managers and intermediaries preferred that intermediaries co-locate with
science producers to help develop relationships and produce better results, but
voiced no ultimate preference whether intermediaries should organisationally
be part of science or policy units. In the US EPA, the approach to this question
has been one of instituting a network of interpreters in ORD, the regulatory
programmes and the regions.

Other bodies were mentioned as playing an important role as interpreters
including advisory groups and committees, professional bodies and industry
associations. Consultants also act as intermediaries between the regulators
and regulated organisations. In the US, non-profit organisations are conspicu-
ous, drawing on a wide range of sources and generating information for broad
audiences. Also in the US, the National Academy of Sciences plays a key role
in providing independent advice on the science underpinning key national
policy issues. Distinguishing characteristics of the Academy’s role are its abil-
ity to draw on the world’s best scientists, and the lengths it goes to in order to
ensure the quality and integrity of its advice. Science academies in other coun-
tries often play a similar, albeit less central, role.

Key skills for interpreters identified in the interviews in Europe, Canada
and the US are collated in table 4. They include being able to synthesise a
clear message from a broad set of inputs, having good interpersonal skills and
the ability to build trust and confidence, being familiar with the worlds of sci-
ence and policy, and having a sound science background with breadth as well
as depth. More emphasis was placed on scientific credentials in the US and
Canada than in Europe. The view was expressed in Canada that interpreters
need to be more experienced and senior people.

In Europe there are few formal arrangements for providing training and
development for interpreters, although some organisations are considering
the introduction of more systematic development schemes. The concern was
expressed in Canada that the role does not fit easily into job classifications
and descriptions, and that there needs to be better institutional recognition. It
is considered to be a nascent field which would benefit from the development
of a community of practice.
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6.4 Stakeholder engagement

A fairly consistent picture emerged across the participants of their motivations
for engaging with a broader range of stakeholders than the direct research
users: to ensure that stakeholders and the public generally have access to

the information they need to engage in an informed debate, leading to more
robust environmental policies and regulatory decisions; to increase awareness
so that individuals and organisations are more likely to act in the best interests
of the environment; and to understand stakeholder views. In Canada, the view
was expressed that it is important to engage with stakeholders from the outset
of an initiative.

The context within which engagement is occurring is also evolving simi-
larly in the countries contributing to the study. Increasingly, the route to
environmental improvements is through changing the behaviours of individu-
als requiring them to be better informed about the science relating to their
impacts on the environment. Also, it is no longer acceptable to society that
science should be a ‘closed shop’: the public expect to have access to scientific
information in language they can understand, typically looking to the web as
the location where it can be found. In the US, it was considered that there is
consequently a need for better risk communication.

Communication of uncertain science was considered generally to be a
challenge, with a view expressed in Europe that it can be a fine line between
being unduly precautionary and unnecessarily inspiring panic. A similar con-
cern regarding balance was expressed in the US, where lessons were learned
subsequent to 9:11 on not making over-simplistic statements about safety.

In communications with the public, the common experience is that the
media will almost certainly be involved which can lead to difficulties due to
a loss of control of the message. Most environmental ministries and regula-
tors have media relations functions that aim to build constructive relation-
ships with the media. In the US EPA the Office of Public Affairs has appointed
a science advisor whose role is to ensure that science (which underpins most
statements in some way) is presented in a way that is understandable while
maintaining its scientific integrity. In Canada, there have been good experi-
ences of routing communications through regional, national and subject-spe-
cific professional organisations and industry bodies.

6.5 Evaluation

As the motivation for the environmental research considered in this study is to
inform policy making and regulatory processes, appropriate success measures
include evaluation of the extent to which research outputs have informed those
processes and their consequent impact on the eventual decisions. However, the
study revealed that in Europe and Canada, systematic evaluations of research
uptake and impact are rarely carried out. Several organisations did though
express an intention to develop and trial approaches to evaluation. Tools for
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evaluation are needed, and Canadian contributors made a number of sugges-
tions for the things that should be measured. There are a number of methodo-
logical difficulties to be overcome including the time lags of research impact,
attribution and hidden sources, and widely distributed users.

In Contrast, in the US formal research evaluation processes are much
more evident, driven by government initiatives and requirements. Mechanisms
include customer satisfaction surveys, measurement of citations in the litera-
ture and in regulatory documents, assessments of research productivity, per-
formance and impacts by advisory panels, and review of regulatory decisions
to establish whether they have been delayed by lack of scientific information.
However, even here reservations were expressed about the effectiveness of the
measurement techniques in establishing actual uptake and impact.

The experience of Land and Water Australia in evaluation of projects
every several years on an ongoing basis (described by Bielak et al. 2008) is a
model that others might find useful.

6.6 Discussion

Notwithstanding the well-recognised differences in policy styles, regulatory
traditions and administrative cultures between the US, Canada and European
countries (Arnold and Boekholt, 2003; Engels, 2005), and the usual caveats
relating to assessing responses from a relatively small number of participants
within large and complex organisations, it is the level of similarity in
approaches and issues being addressed between the organisations participating
in the study which is most striking. In many ways this is encouraging, point-
ing to the merits of further, and more extensive, collaboration between North
America and Europe in addressing remaining challenges to achieve the more
effective planning, management and communication of research to inform
environmental policy making and regulation.

To the extent that there are differences, it is often due to the different ways
in which responsibilities for environmental policy making and regulation are
cut between national and regional bodies, and between environmental min-
istries and their regulatory bodies. Similarly, there are differences between
countries in how responsibilities are divided up for funding basic and policy
focused research which flow through to the approaches taken by the individ-
ual organisations.

Several commentators have pointed to differences in the use of science
within the policy and regulatory context between the US and Europe (Jasanoff,
1997; Konig and Jasanoff, 2003; Sussman, 2004). In particular, they have
reflected on the more adversarial style of regulation and policy making in the
US, with more formal mechanisms for challenges to the regulator, and to the
more precautionary approach in Europe. However, others (Wiener and Rogers,
2002; Vogel 2003) have written about a convergence of approaches between
the two continents, indicating that stereotyped differences must be treated with
caution. The findings of this study are in many respects more consistent with
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this ‘convergence view’, albeit that there are some differences that are reflected
in the observed approaches to the planning, management and communication
of research for environmental policy making.

One of these differences is the central role that formalised processes of
risk assessment and management continue to play in the US system (Wiener
and Rogers, 2002; Sussman, 2004) that were evident in this study in the
way in which the US EPA sets research priorities and in the focus of its sci-
ence programme on supporting risk assessment and management processes.
There were indications also of frustrations that such processes are often
bogged down in the adversarial context prevalent in the US: an issue recently
addressed by the National Academy of Sciences (2008) and now being taken
forward by the EPA.

Another example of a difference of emphasis in the US, also observed in
this study, is the prominent ‘interpreter role’ that non-profit organisations,
think tanks and the science academy play in governmental policy making
(Glynn et al, 2003). Similarly, while it was generally found that there is an
increasing focus on provision of scientific information to stakeholders to sup-
port the successful implementation of regulatory initiatives, this was particu-
larly evident in the US (Hornbeek, 2000).

One area where the findings of the study did not support earlier studies
encountered in reviews of the literature was in the application of systematic
evaluation of research programmes and projects. Whereas a 2003 study by
the UK Government National Audit Office of research procurement in the US,
Canada, Finland, Germany and the Netherlands found a strong and develop-
ing emphasis on research evaluation (National Audit Office, 2003), this was
not evident in this study.
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/. Conclusions

This follow up study to that carried out in Europe in 2006 has been very
informative in generating comparative data from North America on practices
for the planning, management and communication of research to inform envi-
ronmental policy making and regulation.

One overarching conclusion is that, despite differences in national admin-
istrative traditions and structures for environmental science, policy and regu-
lation, there are many similarities between the approaches taken across the
contributing organisations. Some overarching conclusions may be drawn from
the experiences of the many organisations contributing to this study, and its
precursor in Europe:

e [f research is intended to inform policy making and regulation, then
close engagement between researchers and research users from the
planning of the research, through the research phase, to its communi-
cation and interpretation is essential. Where the science is contested
and the issue controversial, engagement should include a broader
range of stakeholders. This has resource implications that must be
taken on board in the planning and management of research projects
and programmes. Challenges requiring further work remain, such as
better understanding the science seeking behaviours and preferences
of policy makers and regulators, and facilitating their clear articula-
tion of knowledge needs on timescales relevant to research.

e Early attention needs to be given to the dissemination of research,
which should be appropriately budgeted in research project and
programme planning. Research communication needs to be targeted
to meet the particular knowledge needs of different research users,
providing information and advice in preferred forms and using appro-
priate communication channels. Better mutual understanding between
researchers and research users arising from the ongoing engagement
described in the previous bullet facilitates this effective targeting.

e The pressures faced by researchers and policy makers/regulators to
generate new knowledge on the one hand, and to make policies and
regulatory decisions on the other, are such that there is inevitably a
‘gap’ between them, with severe time constraints on both sides
inhibiting their undertaking the activities necessary to close and/or
bridge it. This problem is exacerbated by radically different motiva-
tions, cultures and reward structures. There is consequently a key,
and increasingly well recognised role, for interpreters and intermedi-
aries to facilitate the interactions and undertake activities that can
help to bridge the gap and enable an effective science-policy inter-
face. This ‘knowledge brokering’ function is increasingly seen as a
central role by the organisations responsible for planning and man-
aging research within the US EPA, Environment Canada, and certain
environmental ministries and regulators in Europe.
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e Evaluation of the uptake and impact of research is generally recog-
nised as a potentially valuable activity which could drive an ‘active
earning’ cycle to enhance research programme planning and manage-
ment. However, it is little practiced, and there are some significant
methodological problems remaining to be overcome. Even where it
has been routinely used, most notably in the US EPA, questions
remain about the effectiveness of current approaches in accurately
identifying uptake and impact.

There are of course some differences between the approaches and experiences
of the organisations contributing to this study in Canada, the US and Europe,
typically at the more detailed and specific implementation level. And there are
initiatives in some countries that may usefully read across to others, and are
capable of adaptation to the particular circumstances pertaining locally. These
initiatives include:
® positive experiences of undertaking collaborative research with
stakeholders in the US;
* making use of the marketing skills of business in communicating
with stakeholders in Canada; and
e activities to evaluate the uptake and impact of research in the US and
certain European countries.

Equally there is much common ground in experiences of what works, and
what does not, and consequently the challenges that remain to be addressed

in order to secure effective investments in research to inform environmental
policy making and regulation. This points to the value of ongoing collabora-
tion between the responsible organisations in Europe and North America to
address these challenges and possibly to examining practices in other countries
such as Australia.
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Tables

Table 1: Questions addressed by the study
¢ The planning and management of research projects and pro-
grammes:

o When are the users of the research identified?

o How are they involved in research planning, project specification,
project selection, project/programme management, and the
research itself?

o Houw is it ensured that the research meets the users’ needs?

o Are resources and responsibilities for dissemination built into the
projects and programmes?

e The communication of results — the routes and mechanisms for bring-
ing the research results to the attention of users and enabling their use:

o What are the aims of communicating the results of research to
different users¢

o How are results made available to different users?

o What are the benefits of different mechanisms for information
transfer, for example research reports, summaries, syntheses, web
sites, face-to-face meetings and workshops?

o What mechanisms are used to promote and support the use of the
results?

e The roles of interpreters and intermediaries in making results
available to users in a form which is useful:

o To what extent are interpreters and intermediary bodies involved
in the transfer and translation of information between research
results and the inputs that the end-users (policy makers,
regulatory decision makers etc.) actually need?

o What is involved in these processes of interpretation and how do
they contribute to the successful utilisation of the research?

o What skills, capacities, inter-relationships and organisational
arrangements are necessary to ensure that research results are
successfully transferred to, and interpreted for, the users?

e Engagement with stakeholders:

o What are the aims of engaging with stakeholders on research
results?

o What are their knowledge needs and how are they met?

o How is it ensured that the processes of research dissemination
and utilisation are transparent, build trust and meet Aarbus
requirementss

e The evaluation of processes of dissemination and utilisation:

o What constitutes “success” in research dissemination and utilisa-
tions

o Houw is it evaluated for projects and programmes?
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Table 2: Organisations covered by the interviews
CANADA:
o Environment Canada
o Canadian Water Network
o Department of Indian and Northern Affairs, Government of
Canada
o City of Toronto, Toronto Water

EUROPE:
e Austria:
o Federal Ministry of Agriculture, Forestry, Environment and Water
Management: BMLFUW
o Federal Ministry of Education, Science and Culture: BMBWK
o Federal Environment Agency: UBA
e Belgium:
Belgian Federal Science Policy Office: BELSPO
Environment, Nature and Energy Department of Flanders
Flemish Public Waste Agency - OVAM
Flemish Environmental Agency - VMM
Research Institute for Nature and Forest — INBO
Flemish Institute for Technological Research — VITO
e Finland:

o Finnish Environment Ministry

©c 0 0 0 O ©

o Finnish Environment Institute: SYKE
o Finnish Innovation Fund: SITRA
e France:
o French Environment Ministry: MEDD
e Ireland:
Department of the Environment, Heritage and Local Government
Irish Environmental Protection Agency
Sustainable Energy Ireland
RELAY (Research for the food industry)
Cork Institute of Technology
National University of Ireland, Galway
University College, Dublin
Trinity College, Dublin.
e [taly:
o Ministry for the Environment and Territory: MATT

© © 0 © O 0 O O

o National Agency for Environmental Protection and Technical
Services: APAT
o Italian National Agency for New Technologies, Energy and the
Environment: ENEA
e Netherlands
o Ministry for Housing, Spatial Planning and the Environment (VROM)
o National Institute for Public Health and the Environment (RIVM)
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* Norway:

o Research Council of Norway

e Poland:

o Ministry of Science and Higher Education
o Institute of Environmental Protection

o Lublin University of Technology
o Information Processing Centre (OPI)

e Sweden:

o Environmental Protection Agency

e [UK:

o Environment Agency for England and Wales

UNITED STATES:

o US Environmental Protection Agency

o National Science Foundation

o National Research Council

Table 3: Methods used for communicating research

e Technical reports

e Summaries for non-specialists
e Papers in peer reviewed journals
e The internet

e Face-to-face interaction

e Workshops

e State of the science reports

e Newsletters

e Government advisory panels

e Technical guidance documents
e Protocols

e Training courses

Transfer of researchers

Informal networks

Regular forums

Laboratory and site visits
Decision support tools

Briefing notes

Manager-friendly graphs

Regular summaries of key papers
Scientific conferences
Development and deployment of
technologies (innovation)
Commercialisation of research
Call in radio shows (in certain
instances — e.g. Canada’s North)
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Table 4: Skills required of interpreters and intermediaries

Strong written and oral communication skills.

Being a good mediator, able to produce a well-balanced synthesis.
Having a good sense of different arguments.

Having good social skills, with the ability to develop trust and
understanding with both researchers and research users.

Able to work across disciplines but also to drill deeply into a home
discipline.

Being open and accessible to experts and with a good network of
contacts.

Able to synthesise information into a structure and a language that
are meaningful.

Being familiar with the worlds of research and policy, having a
background in both.

Able to see the issues through the eyes of policy makers, scientists
and stakeholders (and consequently to understand their needs).
Able to understand the knowledge needs of research users and to
interpret them for researchers.

Having breadth as well as depth: able to take a broader view of the
research field than is normal and having exposure to the interna-
tional context.

Able to see the forest, not just the trees and to say what things mean
in practice and make appropriate linkages.

Have a focus on the outcome.

Organisational skills.
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Annex 1:
Extracts from the Europe report

This annex presents the major part of the main text of the report on the study
of research management and communication practices in Europe (Holmes and
Savgard, 2008; available at http://www.skep-era.net/site/files/WP4_final %20
report.pdf). The full report includes annexes for each of the eleven countries
covered by the study, providing detailed accounts of the findings for each.
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1. Introduction

Government ministries and agencies in Europe make substantial investments
in research projects and programmes to generate the knowledge, tools and
techniques necessary to underpin effective environmental policy making and
regulation. Key steps in realising the benefits from this investment are the
dissemination of the research and its implementation in policy making and
regulatory decision taking. The report summarises the findings of a study

of the approaches to the dissemination and implementation of research in
Government ministries and agencies responsible for funding environmental
research in Europe.

The study was carried out as part of the work programme of the SKEP
(Scientific Knowledge for Environmental Protection) ERA-NET. SKEP is a
partnership of 17 governmental ministries and agencies (listed in table 1),
from 13 European countries, responsible for funding environmental research.
Its objectives include: delivering better value for money from its research;
encouraging innovation through more efficient use of research funding; and
the improvement of environmental protection capability by setting down
foundations for co-ordinating research programmes. More details are given
on its website: www.skep-era.net.

The aims of the study were to:

e compare and contrast approaches to dissemination and implementa-
tion of research in SKEP member organisations;

¢ identify what works (and what doesn’t) and why; and

e develop guidelines for “good practice”.

The study was concerned primarily with the research programmes com-
missioned by the SKEP member organisations, and consequently the full range
of associated natural and social sciences. It explores the following five areas:
¢ the planning and management of research projects and programmes:
in particular, the ways in which potential end-users of the research
are involved in planning, project selection, project and programme
management, and potentially the co-production of knowledge;
® the communication of results: the routes and mechanisms for bring-
ing the research results to the attention of users;
e the roles of interpreters and intermediaries in making results avail-
able to users in a form which is useful;
¢ engagement with stakeholders: how to ensure that information is
made available to stakeholders in a form which meets their informa-
tion needs, enables them to play an effective role in the decision-mak-
ing process, and that processes are transparent and build trust; and
¢ the evaluation of processes of dissemination and implementation.

Face-to-face interviews with staff from SKEP member organisations and asso-

ciated bodies were the main mechanism for exploring these areas. Taking a
semi-structured approach using the questions set out in table 1 of the main
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text of this report as a guide, 95 people from 33 organisations were inter-
viewed. Mostly, the interviews were carried out on a one-to-one basis, but
occasionally small groups of people were interviewed. In one or two cases the
interviews were carried out by telephone.

Interviews were conducted with staff from 14 of the SKEP member organi-
sations and also with staff from associated sponsoring and funding bodies,
research institutes and groups, subsidiary agencies, sister organisations, and
other relevant initiatives. Interviewees included researchers, research users,
interpreters and intermediaries, funders and commissioners of research.

The report describes their approaches to, and experience of, research disse-
mination and implementation. Each organisation described constitutes a “case
study” in its own right, but in addition, particular programmes, projects and
initiatives are presented as case studies to illustrate specific issues. The ways in
which approaches to research dissemination and implementation respond to
different factors and “settings” are also examined.

In order to understand the context for research dissemination and
implementation, the overall arrangements for environmental research manage-
ment are described in the annexes of the study report (Holmes and Savgard,
2008) for each of the countries within which the participating SKEP member
organisations are based. Similarly, the overall aims of, and significant con-
straining factors on, the research programmes of the SKEP members have been
identified. A short literature review was carried out at the start of the project
to inform the development of the questions for the interviews and their subse-
quent interpretation. This is summarised in the next section and presented in
more detail in Annex 1 of the study report. Sections 3 to 7 of this annex sum-
marise the findings of the study against the five areas identified above.

Draft guidelines for research funders on research dissemination and
implementation were developed on the basis of the findings of the study, and
presented to a SKEP workshop in Finland in April 2007. Discussion at the
workshop enabled their further development. They are presented in Section 8
of this annex.

This annex is completed by a short section on “Concluding Remarks”.
The study report (Holmes and Savgard, 2008) includes twelve annexes which
present a literature review and provide summaries of the findings for each of
the 11 European countries within which the SKEP member organisations par-
ticipating in the study are based. These country annexes provide a rich source
of information on their experiences.

The study benefited from the work previously carried out by SKEP, and in
particular the resulting report: “Experiences in the management of research
funding programmes for environmental protection” available from the SKEP
website: http://www.skepera.net/site/files/WP3_best_practice_guidelines_final.
pdf . That report makes some tentative recommendations for good practice in
research dissemination, but points to this study as the mechanism for SKEP to
develop firmer recommendations.
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2. Literature review

This section summarises the main points emerging from the literature review
against the five areas of investigation for the study. Annex 1 of the study
report (Holmes and Savgard, 2008) provides more detail.

A consistent and strong message in respect of the planning and manage-
ment of research projects and programmes is that the end-users of the research
(policy makers, regulatory decision takers etc.) should interact closely with the
researchers throughout the research process: from question definition, through
research planning and execution, through to dissemination and utilisation. An
important objective is to build mutual trust, and relationships that last beyond
the research project. However, a note of caution is that such interactions and
relationship building is not seen to compromise research impartiality and
independence.

Project selection procedures should reflect a broader notion of quality,
going beyond just scientific excellence as considered in an academic sense,
and including factors such as policy relevance, timeliness and usefulness. The
resource implications of this mode of working, involving close interaction
between researchers and users, can be significant and should be built into
research funding together with the necessary resources for dissemination.

With regard to the communication of results, several reports point to
the need for greater weight to be put on the dissemination and synthesis of
research results. The potential diversity of users should be recognised, and
results presented in ways that will be understandable from their perspectives.
Jargon should be avoided. The reviewed reports pointed to the need on the
one hand, for short communications focusing on key messages, and on the
other, for full accounts, explaining assumptions, methods, uncertainties etc.

Users will weigh the information according to their previous knowledge
and experience, and in relation to their current views on the issues addressed.
A sense of ownership of the research will help adoption of the results.

Dissemination activities should aim to make use of multiple channels of
communication — formal and informal. Routes and mechanisms for bringing
research results to the attention of users include:

e recognising the availability of information as a first step, better
electronic, web-based databases of project reports;

e training, networks and person-embodied knowledge;

e face-to-face meetings enabling users to question researchers;

* policy briefs and science cafes;

e the media; and

* “hands-on” involvement of users in the final research project stages,
testing prototypes of databases and models through simulation
exercises etc.

Interpreters and intermediaries are considered to have a key role to play, but

this is an under-resourced area and people with the necessary skills are in
short supply. Scientists are frequently not adept at communicating across the
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divide between science and policy. There is a need to create a “new race” of
interpreters who are familiar with the research and policy worlds and are able
to bridge between them.

Attributes of research which enhance its influence and utilisation are sali-
ency, credibility and legitimacy. “Boundary organisations” have an important
role in facilitating information transfer and in ensuring scientific credibility
and policy saliency. Networks of researchers, intermediaries and users can
also foster communication, creativity and consensus.

The communication of uncertainty in a way which is true to the science
while useful to policy makers is also recognised as a major challenge.

In a society in which scientific expertise and the scientific underpinning of
decisions is increasingly challenged, ensuring due process in the development,
use and communication of science is a key dimension of stakeholder engage-
ment. Openness and taking a proactive approach to communication are
important factors. Stakeholder engagement should be seen as extending tradi-
tional approaches for assessing scientific quality.

Stakeholders need to be made aware of what information is available and
how it may be obtained. Scientific information should be translated into suit-
able forms recognising the diversity of potential audiences. Care needs to be
taken in disseminating non-definitive, controversial or alternative views to the
public. Intermediary organisations, networks and workshops can play a useful
role in facilitating interaction between experts, policy makers and the public.

The literature review identified rather little on the evaluation of processes
of dissemination and utilisation, reflecting the finding of other studies (for
example the preparatory study for the Science Meets Policy workshop held
in London in November 2005) that this is recognised as an important, but
neglected, area.

3. Planning and management

All organisations interviewed considered it important to involve potential
users at an early stage in the planning of research programmes. However, the
nature of that involvement varied across the organisations, reflecting their dif-
ferent roles and the different aims of their research programmes. The two ends
of the spectrum may be characterised (not too strictly) as follows:

Funding body: Research Council or Environmental regulator
Science Ministry

Potential users: many and varied few and tightly defined

Research questions: broadly defined tightly specified

Initiative for what research is the science community  the user community

done lies with:
Key project selection criterion: ~ quality of the science whether it meets the specification
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There are, of course, exceptions to such a broad differentiation and many
points in between. The research programmes of the environmental ministries
typically have elements or characteristics of both ends of the spectrum.

Research programmes generally have some form of steering committee
responsible for refining programme objectives and defining research topics and
themes. In some cases, the steering committee goes on to oversee the imple-
mentation of the programme, and in others a new committee is formed for the
implementation phase. In one case encountered in the study, the steering com-
mittee focuses on the relevance of research and comprises potential users; a
separate science committee comprises members of the science community and
is responsible for ensuring the quality of the science.

There can be problems of ensuring appropriate representation on steering
committees to achieve a good balance between research and user perspectives,
and to minimise potential conflicts of interest. The latter point can be of partic-
ular concern in smaller countries where the science representation may conse-
quently be drawn from other countries to reduce potential conflicts of interest
in funding decisions. The effectiveness of all steering committees depends on
the abilities of the chair and the commitment of committee members.

Workshops and consultations (very often web based) are frequently used
to engage with a broader range of researchers, stakeholders and potential
users. The development of the programme is usually iterative: successive drafts
being commented on by the steering committee, or providing the starting
point for further workshops or consultations.

In defining research programme objectives and research questions, a com-
monly encountered problem is to get users, particularly policy makers, to
think beyond their immediate and sometimes rather narrowly drawn needs.

It is therefore considered important that researchers and users jointly work
up research topics and questions, tempering views of what is needed with
what is possible. In many cases, environmental ministries look to their agen-
cies and research institutes to take the initiative in making research proposals.
The agencies and research institutes are uniquely placed to do this given their
familiarity with the research and policy communities.

A recurrent issue is to ensure that policy makers and other users devote qual-
ity time to working up research programmes and projects: this needs to be
accepted as a core part of their job, recognising that it must compete with
the many other demands on their time. Users are more likely to engage if the
research relates directly to their immediate needs and is critical to their suc-
cess. More generally, getting the involvement of stakeholders in workshops,
questionnaires etc. can be difficult: typically, it is people in the periods before
or after their working lives that are more likely to engage.

Consistently with the findings of previous SKEP work, scientific quality and
user relevance are key criteria for project selection. Other criteria are also used
including, sometimes, a requirement to demonstrate the effective involvement
of users. In one case, the selection panels include someone with communica-
tion competence. Some form of two-stage process may also be used in which
outline proposals are elaborated with users after an initial selection phase, or a
scoping exercise involves researchers and users to frame the research questions.
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In some cases there is a requirement to set out a dissemination plan at the
project proposal stage. But this tends to be rather weakly enforced: little
guidance is given on what is required, and it does not count for much in the
project selection process. However, there are some indications that more
emphasis is being given to consideration of dissemination at the project plan-
ning stage, though it is recognised that dissemination plans will need to be
refined as the project evolves. One organisation has a recent initiative requir-
ing all new research projects to establish a “benefits realisation plan” setting
out how the outcomes from the research will be taken up into the organisa-
tion’s activities. A responsibility is placed on an identified user to take forward
and embed the output of the research project.

A consistent message (echoing that from the literature review) is that users
should be involved through both the project planning and execution stages. If
not, the answers provided by the researchers may drift apart from the evolving
questions of the users. However, there is significant variation in the closeness
of interaction and the influence of the users over the direction of the research.
This variation generally relates to where the research sits on the spectrum
between longer-term, basic and shorter-term, applied research. At its closest,
users contribute valuable know-how to the research and actively shape its
direction, reflecting the concept of ‘co-production’ of knowledge. However, a
tension is recognised that if the interaction is too close, the research may not
be seen to be independent.

In many cases, a project steering committee (alternatively labelled a user
or reference group) provides a mechanism for the interaction between the
researchers and the users. The steering committee may comprise both users
and relevant members of the science community. User members are often
chosen to represent the relevant constituencies with an interest in the project.
This may be more straightforward in smaller countries where personal net-
works and involvements may readily ensure effective interaction with, and
dissemination to, other relevant interests and initiatives. In one country an
alternative approach is used in which a member of the programme steering
committee is appointed as the “godfather” or “godmother” of each project
and is responsible for ensuring that it meets the needs of the users.
Particularly where the research may lead to regulation, the appropriate rep-
resentation of stakeholders, including for example the regulated industry and
the “main critics”, can be important. If well-managed, the steering commit-
tee may then enable the resolution of conflicts during the execution of the
research project and provide a solid base for consequent regulatory meas-
ures. It helps to develop a sense of identity with the group and adequate time
must be allowed to build relationships between steering committee members
and between the steering committee and researchers. All of this can be quite
resource intensive, and a steering committee may not be appropriate for all
projects.
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4. Communication of results

Generally, the aim of research dissemination in SKEP member organisations

is to ensure that research results are used to support better environmental
decision-making. In some cases the targets for dissemination are those directly
responsible for decision-making, in other cases research results need to be
disseminated to a wider group of actors including regulated organisations,
municipalities and NGOs.

It is recognised that there is not one best way for communication of
research, and that the approach needs to be tailored to the audience and
the circumstances. The approach to dissemination needs to be well thought
through and planned in advance. In the past, the endpoint has sometimes been
considered to be the sign off of the research report. This does not recognise
that effective uptake needs to be a well planned and resourced process with
clear ownership.

Reflecting a central theme of the previous section, the development of
good relationships and understanding between the research and user commu-
nities is important to enable knowledge transfer. The involvement of users in
project steering committees should ensure they are familiar with, and ready
to receive research results: there should be no surprises. The key to successful
dissemination and implementation of research is that the potential users really
want to take the results on board.

The following paragraphs summarise the different channels used for
research dissemination and views on their relative merits.

While some interviewees expressed reservations about their usefulness,
most projects still generate a technical report recording project aims, research
methods and results. Such reports generally present the research in the context
of the policy and regulatory agenda which peer reviewed scientific publica-
tions may not do. They can be an effective mechanism for knowledge transfer
if the information to be conveyed is essentially factual. Reservations are that
they are resource intensive and have a limited audience. Different views were
expressed about their effectiveness in ensuring the longevity of the record of
research: there are concerns that retrieving reports can be an issue several
years after project completion.

Increasingly, reports are made available as PDF’s on web sites rather than in
a printed form. But printed copies are often still produced, particularly where
a large audience is identified. A print on demand service introduced by one
organisation is being used less and less over time.

Preparation of the report may involve an iteration on drafts with the steer-
ing committee and/or sponsoring body. On occasion, a sensitive report may be
delivered to the ministry or environmental agency some weeks before its gen-
eral publication in order that ministers and senior staff can be briefed.

Many users, particularly policy makers, are unlikely to read the technical
report which may run to 100 pages or more. Non-technical and user-friendly
summaries are therefore generally produced and made available on the Web
(sometimes in English as well as the national language). Summaries generated
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by researchers can be of variable quality and professional science writers may
be used to ensure their readability. Different styles are adopted for summaries,
ranging in length from one page to 10-20 pages. They generally explain the
policy relevance of the research but may go further in making recommenda-
tions, and identifying options, for policy. The view was expressed that it is
unhelpful if they emphasise the difficulties and conclude that more research is
needed. Rather, researchers should give their best view while setting out the
premises behind the results.

Peer reviewed publications are considered to be the appropriate channel
of communication with the science community. Environmental ministries and
agencies generally recognise their importance in respect of the quality assur-
ance of the work and to build confidence in using the results. However, some
members of the research community expressed concern that the long times-
cales often involved in the peer review process reduce its value in this regard.
Some ministries and agencies actively encourage researchers to publish and
to make an explicit allowance for the preparation of peer reviewed papers in
their project proposals. Others consider that they will do it anyway and need
no encouragement. This can lead to a “squeeze” on research organisations
which need to publish to sustain their scientific credibility and profile.

Professional journals are increasingly used as an effective channel of com-
munication with practitioners. They are particularly relevant for engineers and
people working in environmental management (but generally do not score so
highly on measures of academic research such as impact factor, citations etc).
In Ireland it was felt that there is a gap in the market for a journal aimed at
practitioners and the user community which provides articles which are tech-
nical but not aimed at experts.

The role of the Internet as a key mechanism for accessing technical reports
and their summaries on web sites has already been mentioned. However, a
concern was expressed that the quality of web sites is variable and reports
can be difficult to find. A well-designed website should present different levels
of information and be designed to minimise the number of clicks required to
access the high-level information of interest to the public and policy makers.
Web sites can work well if people are actively looking for information but are
not particularly good for getting information to a more passive audience. A
problem with sending information by e-mails is that peoples’ in-boxes may
already be overwhelmed by the volume of information received.

Newsletters are often used by organisations, and at the level of individual
programmes, for keeping extended user and research communities up to date
with developments. Time pressures on project and programme managers can
make it difficult to get articles from them, and a communication professional
may be employed to draft articles and manage the newsletter.

Many interviewees considered face-to-face communication to be the best
option. A face-to-face meeting between the researcher and the user enables
a proper understanding of the confidence of the conclusions and remaining
uncertainties to be established. If the user has not understood something they
can ask the researcher to explain.
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Workshops and seminars are used by many projects and programmes to
enable the dissemination and discussion of research results. Generally there is
a preference for workshops and seminars focusing on a particular issue and
with a targeted audience, rather than more general conferences. It is impor-
tant to give time in the workshop for discussion and to create an atmosphere
in which users and researchers can have an open and frank dialogue. “Buy-
in” to the research requires that people feel that their views have been heard.
A workshop size of around 30 people is considered by some to be an upper
limit.

It can be difficult to get users to attend: the workshop needs to be seen as
relevant to their current needs. Getting a senior person to attend helps: others
will follow. Sometimes formal proceedings are published but some reserva-
tions were expressed about their utility. An important benefit of an effective
workshop is the contacts and relationships developed, enabling users to fol-
low-up with researchers afterwards.

A range of other mechanisms for research dissemination are also used as
follows:

e the transfer of researchers to positions in the user community, taking
with them their innate knowledge of the research and helping to
build mutual understanding between the research and user commu-
nities;

e informal networks, for example with local authorities or on particu-
lar aenvironmental issues, which may get together periodically to
exchange information about what is going on;

e regular forums bringing together people from the research community,
government and business to discuss a key issue such as climate change;

e training courses for younger scientists and engineers who are becom-
ing practitioners in environmental management, and more generally,
teaching of undergraduates and postgraduates in universities;

e the dissemination of protocols, particularly to the consulting profes-
sion; and

e excursions for users to research laboratories and field sites bringing
the research to life and providing a good opportunity for the
researchers and uses to get to know each other.

A number of initiatives have been taken to support research programmes on
dissemination and implementation:

o the letting of a contract, or creation of an organisation, to identify and
develop links with the broader set of users and stakeholders, and to
support the dissemination and communication of the research results;

e the creation of a team of professional science writers to edit reports
to ensure they are more easily understood by their target audiences;

e support to the clustering of projects to foster cooperation between
researchers and to enable synthesis of research results across pro-
grammes; and

¢ the creation of user-friendly databases of research outputs.
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Concerns were expressed that there are insufficient incentives for research-

ers to communicate their work and that communication skills are underde-
veloped. A project based approach to funding can also be an impediment to
research uptake as funding may not be available for researchers to support the
implementation of the research results after the project has been completed.
This is less of a problem for research institutes with a close and ongoing rela-
tionship with the research user.

5. Interpreters and intermediaries

Several reasons were given for why there is a distinctive role for people and
organisations to act as interpreters and intermediaries, making results avail-
able to users in a form which is helpful:

e policy makers do not have the time to read all the research reports or
to find the particular information they need in the research literature;

e when an issue is on the policy agenda the different research groups
and perspectives “shout as in a market square”: to discriminate
between these different perspectives requires the synthesis of research
with a view to the policy context;

¢ there can be a problem of the level of conceptualisation, for example
between academics concerned with the bigger picture and opera-
tional people, as users of research, requiring a “quick fix”;

e there has been a shift in some ministries from specialists to general-
ists, leading to an outsourcing of the interfacing role, interpreting
research results for policy-making;

® most people in academia are not interested in interpretation: the
incentives in science are still excellence in science within single
disciplines; and

® to most civil servants, even though many are fluent in English, it is
an additional barrier to access the international scientific literature
written in English.

A key challenge is to put scientific information into context and in proportion,
using language that can be readily understood by policymakers and other
stakeholders. This process can be particularly difficult if the issues are sensi-
tive. Interpretation may often involve the preparation of a synthesis of the
current state of knowledge, requiring a balanced overview to be presented,
particularly where experts disagree. It may be that a consensus document is
prepared with the research community. Development of indicators which are
able to summarise complex information is another form of interpretation.

It was suggested that interpreters and intermediaries should work with
projects and programmes from the initial planning stage. There are develop-
ments through projects and programmes and a lot of ideas can be generated
which can be picked up and disseminated. Any recommendations should arise
from a good dialogue between researchers and policy makers and be devel-
oped within a particular policy context.
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Scientists and policymakers need to learn to communicate with each other:
personal relationships are important which take time to develop. Such rela-
tionships are particularly effective with people working in the research insti-
tutes who have the experience of interacting with the policy world.

Processes of interpretation need to overcome the natural inclination of sci-
entists to want to be correct rather than to be clear and simple. Scientists are
understandably concerned that nuanced accounts and carefully framed uncer-
tainties can easily be lost in translation, and that they may be asked to make
recommendations beyond what the research can robustly support.

Interpretation may be carried out within the ministry or environmental
agency, often by staff in the groups responsible for managing the research pro-
grammes. One ministry pointed to its in-house technical advisory group as its
focus for interpretation. For several ministries there has been a trend to reduce
the level of in-house expertise and they have become more reliant on dedi-
cated research institutes and agencies to carry out interpretation. Close con-
tact and sustained interaction over time means that these bodies have a good
understanding of the policy processes and issues. Good networks of contacts
and appropriate funding arrangements mean that interpretation and advice is
often sourced informally and can be responsive to urgent needs. A challenge
for the research institutes is to maintain the right balance, at both an organisa-
tional and individual level, between research and provision of advice.

Advisory committees and groups can be a cost-effective and efficient
way of getting scientific advice. The independence of such committees can
be very helpful when decisions and environmental standards are challenged.
Consultants have an important intermediary role to play, particularly because
regulated industries and local authorities very often turn to them for advice.
It may be appropriate therefore to take the consultants along with you when
developing new approaches and methodologies. They very often act as the
link between the regulator and the regulated organisations. Professional
bodies and industry associations sometimes also play an important role as
intermediaries.

In Belgium platforms are being created for particular issues (for example bio-
diversity, climate change, and transport) to act as intermediaries in the transfer
and translation of research knowledge to stakeholders. They are developing
interfacing mechanisms such as reference meta-databases, thematic forums
and workshops acting as catalysts for the integration of science into policy
and environmental management.

Skills and capacities identified as important to be an effective interpreter
are as follows:

® being a good mediator, able to produce a well-balanced synthesis;

¢ having a good sense of different arguments;

¢ having good social skills;

® being open and accessible to experts and with a good network of contacts;
® able to synthesise information into a structure which is meaningful;

® being familiar with the world of research and also aware of policy issues;
e able to put yourself in the shoes of the policy makers and stakeholders;
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® having breadth as well as depth: needing to take a broader view of
your research field than is normal and having exposure to the inter-
national context; and

e able to see the forest, not just the trees and able to say what things
mean in practice.

Generally, the skills are developed through informal means rather than
through formal training, but at least one of the SKEP member organisations
intends to strengthen its training in interpretation. It was considered that
spending time in the different worlds — of research, policy/regulation, and
industry — is beneficial.

6. Engagement with stakeholders

Most organisations participating in the study considered engagement with
a broad range of stakeholders, and with the general public, as increasingly
important. Their aims in such engagement include:
e that all stakeholders have access to the information arising from
research programmes;
¢ to0 enable all those with an interest in a particular issue to develop
better-informed views leading to a more robust debate and conse-
quently an improved policy-making process;
® to increase awareness of environmental problems, and to enable
organisations and citizens to act in the best interests of the environ-
ment;
® to understand stakeholder views as an important precursor to
addressing most environmental management issues;
® to0 avoid polarisation of views which in turn makes it easier to
communicate the science; and
* to meet legislative requirements for freedom of information.

Environmental policy making and regulation is putting an increasing emphasis
on changing the behaviour of the public as the means of achieving environ-
mental improvements. This puts more onus on the effective communication
of science. There is a move away from science as a“closed shop” to greater
public participation, and hence the need for a language of science that can be
understood by the non-specialist.

The communication of uncertainty is a big challenge: researchers do not
always do this well. Environmental ministries and agencies have to give the
arguments about why they are making a decision and be honest about the
uncertainties. There is a balance to be struck between the precautionary prin-
ciple and inspiring panic: you have to decide where on the spectrum you want
to be. You have to be clear on the information and your confidence in it, so
that if people disagree they can be sufficiently informed to make an educated
decision for themselves.
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The media (newspapers, magazines, TV and radio) play an important role in
communication of research with broader audiences. In many cases it is pro-
hibitively expensive to communicate directly with the public and it is neces-
sary to get the media involved. This inevitably leads to some loss of control
over the message but if relationships with journalists are good, and press
releases are well prepared, the chances of unhelpful distortion are reduced.

In working with the media it is necessary to make complex things more
understandable, to be good at visualising the message, and to find “grabbers”
to ignite interest. The message needs to be focused — the media will take a
maximum of three points — and it is important to give them an angle other-
wise they will find one for themselves.

Many organisations have press offices or communication departments who
develop relationships with the media and facilitate the interactions between
researchers and journalists. Generally, the communications department will take
a more controlling role in ministries and regulators than in research institutes.

There can be tensions between ministries and their research institutes aris-
ing from the need to present a consistent message on the one hand, but allow-
ing the institutes their independence and own profile on the other. Journalists
want the information in one package so generally the most effective way is a
joint press release which makes clear who is saying what, who has done the
research and who has funded it. It is important to avoid the Minister been
taken by surprise as a result of the release of research findings.

Two initiatives in Norway are of particular note:

e the creation of a national website for journalists providing articles
on research generated by members (the initiative is funded on a
subscription basis) which are generally written by professional
science writers; and

e schemes to enable researchers to spend time working with a news-
paper and for journalists to learn about a particular topic or to visit
a research institute etc.

Websites, for the organisation as a whole or for particular programmes or
issues, can be an effective way of communicating. Some organisations produce
newsletters or magazines which have wide circulation. Particularly if they are
distributed electronically, they can provide links back to the website for more
detailed information.

Several countries have national science weeks or fairs which provide a
good opportunity to showcase research. In three cases films were cited as an
innovative and effective mechanism for generating interest in research from
audiences they could not normally reach. The value of informal communica-
tion in day-to-day interactions was stressed by one organisation.

In Austria a key concern for dissemination is to make research more useful
at the level of schools and youth organisations, and each project is required
to include cooperative activities with them. The aim is to ensure that young
people get a better understanding of the research process — and what research
can and cannot provide — which should improve the political decision-making
process over time.
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/. Evaluation

Most of the organisations participating in the study do not have a formal system
for the systematic evaluation of the dissemination and implementation of results
from research projects. To the extent that they do evaluate, they tend to use
informal processes of feedback or to count things that can be readily measured,
for example the number of publications, radio contributions etc. For research
institutes, some limited evaluation of impact may be included in periodic evalu-
ations of the organisation as a whole. Several organisations indicated that they
intend to do more on evaluation and are currently trialling new approaches.

Two organisations described systematic approaches to evaluating dissemi-
nation and uptake of research projects:

e The Finnish Environment Ministry which evaluates the effectiveness
of dissemination processes, and impacts on stakeholders, as elements
of a broader set of evaluation criteria applied to all projects in its
environmental cluster programmes. The criteria are scored independ-
ently by the project leader and the Ministry supervisor. There is
generally a good match between the scores (having two scores is
considered to make the evaluations more trustworthy), and where
there are particularly high or low scores the project leader is inter-
viewed (recognising that you tend to learn more from the most
extreme cases).

e The Netherlands Environment Ministry has carried out two reviews
using an external bureau in which all policymakers who had com-
missioned research in the year were required to respond to an
exhaustive questionnaire about what research had been done, how it
had been used, the extent of its use etc. The questionnaire was
followed up with interviews.

There remain some significant methodological difficulties with evaluating
impact and uptake:

e it is difficult to trace the uptake of research in policy-making and
regulatory decision taking: the research result will be just one of the
considerations taken into account and it may be the coalescence of
outputs from several projects which has the influence;

e it can be some time after the completion of a research project before
the impact is realised;

e alot of research is aimed at building conceptual understanding
rather than at instrumental use, which is generally easier to evaluate;

e the relevance of a project or programme may be reviewed against its
starting conditions or the context pertaining when it is completed; and

e programme and project objectives tend not be precisely defined,
making achievement of objectives difficult to evaluate.
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8. Guidelines

Draft guidelines for the dissemination and implementation of environmental
research were developed on the basis of the findings of the interviews. They
were further developed following discussion at the SKEP workshop held in the
Aland Islands in April 2007, and are presented in this section. They are writ-
ten with research funders in mind and are divided into the five areas used else-
where in the report:

¢ planning and management

e communication of results

e interpreters and intermediaries

* engagement with stakeholders

e cvaluation

The guidelines are concerned with research commissioned with the intention
of applying the results to support policy making and decision taking on envi-
ronmental issues, as distinct from curiosity-driven or blue skies research.

Planning and Management
1. Involvement of users

In order to ensure that outputs meet their needs, potential users should be
involved from the early planning stages of research programmes and projects.
Identification of potential users, and an evaluation of their different needs
and concerns, should therefore be carried out at the start of a programme or
project. Their continued engagement through the research and dissemination
stages is necessary to make sure that the answers generated by the researchers
remain tuned to the evolving questions of the users.

Research topics and questions should be worked up jointly by researchers
and users through a dialogue which enables their different perspectives to be
combined in a clear definition of research questions and planned outputs. The
development of research programme and project objectives and plans should
be iterative, using workshops for face-to-face discussions and consultations to
secure a wider range of inputs. Objectives, plans and outputs should be spe-
cific and measurable, overcoming any tendency of dialogue and consultation
processes to result in specifications which are too broad and generic. Different
kinds of people may need to be involved at different stages of the process (for
development, execution etc.).

The closeness of the interaction between users and researchers, and the extent
of influence of the users over the direction of research, should reflect the
nature of the research: it will be closer for applied and near-term research than
for longer-term, basic research. At its closest, users themselves may contribute
valuable know-how reflecting the concept of co-production of knowledge.
However, if the interaction is too close, the research may not be, or be seen to
be, independent.
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Relevant criteria should be used for the selection of projects. Scientific quality
and user relevance will generally be key criteria. They, and other parameters,
will need to be weighted appropriately in the selection process which should
involve staff with the knowledge and experience needed to make the required
judgements. Some form of two-stage process may be used in which outline
proposals are elaborated with users after an initial selection phase, or a scop-
ing exercise involves researchers and users to frame the research questions.

2. Steering Groups

Steering groups provide an appropriate mechanism for overseeing the plan-
ning and implementation of research programmes and projects. However, they
can be resource intensive and may not be appropriate for smaller research
projects. They should have clear terms of reference describing how the steer-
ing group operates and what decisions it can make.

They need to ensure appropriate representation to achieve a good balance
between research and user perspectives, and to minimise potential conflicts
of interest. Representation may evolve over the course of the project or pro-
gramme to reflect changing needs. Users should be chosen to represent the
relevant constituencies with an interest in the project. It may be helpful to
involve experts from other countries.

Particularly where the research may lead to regulation, the steering group
may helpfully include representation of key stakeholders, including the regu-
lated organisations and the main “critics”. The steering group should aim to
resolve conflicts during the execution of the research project or programme in
order to provide a solid base for consequent regulatory measures.

It helps to develop a sense of identity with the group, and adequate time
should be allowed to build relationships between steering group members and
with the researchers. An effective chair, and the commitment of members, are
also needed.

3. Allocated resources

It is important that users, particularly policy makers and regulators, devote
quality time to developing and overseeing the implementation of research pro-
grammes and projects. Their engagement needs to be secured at key stages
and they need to be appropriately motivated, not least by the value they
attach to securing the research results. Their involvement needs to be accepted
as a core part of their job, recognising that it must compete with the many
other demands on their time. Science advisers, who may be in-house or in
closely linked agencies or institutes, may be able to shoulder some of the load
of such engagement.

Provisional plans for dissemination and uptake should be developed at the
project planning stage and adequately resourced in the budgeting process.
Such plans will need to be updated and refined as the project proceeds. The
realisation of the benefits of research projects requires active management
throughout the project lifecycle and clear allocation of responsibilities.
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Communicating research

1. Defined target groups

The aim of research dissemination in SKEP member organisations is usually
to ensure that research results are used to support better environmental policy
making and decision taking. The audiences therefore needs to be clearly iden-
tified and will generally include those directly responsible for policy making
and decision taking, together with a wider group of interested actors including
the relevant science community, regulated organisations, municipalities, non-
governmental organisations (NGO?’s) and the broad public. Audiences may
change during the project or programme, so dissemination plans need to be

flexible.

2. Tailored communications

There is not one best way of communicating research, and the approach
needs to be tailored to the audience and the circumstances. It needs to be

well thought through and planned in advance, and a view developed on the
intended impact of the communication. However, the context for communica-
tion can change quickly: it is important to anticipate changes where possible
and to respond flexibly.

Wherever possible, good relationships and understanding between
research and user communities should be developed as a helpful precursor to
research dissemination. Where appropriate, approaches to communication
should facilitate feedback from, and active interaction with, users on interim
and final results.

The preferred channels and forms of communication with the target audi-
ences should be identified in advance, and an appropriate combination chosen
recognising resource constraints. Table 1 lists potential channels and forms of
communication, and summarises their pros and cons.

3. Responsibilities and incentives

Incentives need to be in place for researchers to communicate their work, and
funding arrangements should ensure that researchers are available to sup-
port implementation of research results after the research project has been
completed. Attention should be given to ensuring that researchers have the
necessary communication skills and/or communication support. A specific
responsibility for communication may be allocated to an individual within the
research team. The steering group should oversee and support the communi-
cation plan.

The effectiveness of communicating the results of research programmes
can be enhanced by provision of support to individual projects. Mechanisms
to consider include:

e the creation of a support service to identify and develop links with
the broader set of users and stakeholders, and to support dissemina-
tion activities;
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e the use of professional science writers to edit reports to ensure they
are more readily understandable by the target audiences;

e the facilitation of links between projects to enable the synthesis of
research results across the programme; and

¢ the creation of user-friendly databases of research outputs.

Interpreters and intermediaries
1. Arrangements and skills
Interpreters and intermediaries may be needed to bridge the gap between the
research and user communities and the public at large, and to ensure that
results are available to users in a form which is helpful. Their role is facilitate
interactions between the research and user communities, and to put research
results into context and in proportion, using language that can readily be
understood by policy makers and other stakeholders. They should work with
projects and programmes from the initial planning stage to enable the timely
transfer of new knowledge.
Adequate arrangements for interpretation should be in place which may
involve:
* in-house science advisers, potentially embedded in policy teams but
maintaining contacts with the research community;
e dedicated agencies and research institutes: close contact and sus-
tained interaction over time enables these bodies to have a good
understanding of the policy process and issues;
¢ advisory committees whose independence can be helpful when
decisions and environmental standards are challenged;
e consultants who can play an important intermediary role with
regulated industries and local authorities; and
e professional, industrial and commercial bodies and associations.

Interpreters need distinctive skills and capacities as listed in section 5.
Appropriate training and development mechanisms should be in place to
ensure that these skills are developed. Career paths should be enabled which
provide for people to spend time in both the research and user communities.

2. Synthesis of knowledge

Consideration should be given to the preparation of a synthesis of the current
state of knowledge, presenting a balanced overview of what is known and

of uncertainties and disagreements between experts. Similarly, interpreters

or intermediaries may be commissioned to develop a consensus document in
conjunction with the research community. The synthesis also needs to cover
the situation where there are unresolved disagreements and should explain the
consequences of the uncertainties for the issues being addressed.
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Engagement with stakeholders
1. Aims of engagement
Engagement with stakeholders on research programmes and results should
respond to societal expectations about the openness of science, and should
support the increasing need for environmental improvements to come from
changes in public behaviour. Two-way communication processes can be par-
ticularly valuable, enabling research, and the explanation of research results,
to respond to stakeholders’ framings and concerns.
The aims of engagement should be clearly established in advance and may
include:
¢ enabling stakeholders to develop better informed views leading to a
more robust debate and consequently an improved policy-making
process;
® increasing awareness of environmental problems and enabling
organisations and citizens to act in the best interests of the environ-
ment;
¢ ecnabling an understanding of stakeholder views as an important
precursor to addressing environmental management issues;
e avoiding polarisation of views (making it easier to communicate
science); and
* meeting legislative requirements for freedom of information, for
example the Aarhus Convention.

2. Responsive and coordinated communications

Consideration should be given to how the issue is framed by the stakeholders:
what is their level of interest; what do they already know; what are their con-
cerns; what values are associated with the issue; what do they expect from sci-
ence? In explaining the science behind a decision, it is important to be clear on
the information and your confidence in it, taking particular care to explain the
uncertainties in a balanced way.

Ministries should coordinate public engagement activities with their agencies
and research institutes, and should aim to develop consistent messages while
recognising the need for independence in the presentation of research results
and their significance by the agencies and institutes.

3. The media

A constructive relationship should be developed with the media who play an
important intermediary role in communicating research to broader audiences.
Websites to provide source material for journalists, and opportunities for jour-
nalists and researchers to develop a better understanding of each others” work
environment, can play a useful role in developing such relationships.

In working with the media it is necessary to make complex things more
understandable, to be good at visualising the message, and to find particular
issues that will ignite interest. The message needs to be focused and it is impor-
tant to provide an angle (which the media will otherwise do for themselves).

55



SWEDISH ENVIRONMENTAL PROTECTION AGENCY
Report 5958 e A comparison of European and North American approaches
to the management and communication of environmental research

Evaluation
Evaluation of research dissemination, uptake and impact can potentially
provide valuable lessons to enable improvement of processes of research pro-
gramme planning and management and to establish the value derived from
research investment. However, to be useful, the evaluation process must move
beyond counting things that can readily be measured.
The evaluation process should promote honest reporting and address the
following methodological challenges:
e tracing the uptake of research in policy-making and regulation given
that the science will be just one of the considerations taking into
account in the decision and that the science that matters may be
derived from several research projects and pre-existing knowledge;
® it can be some time after the completion of a research project before
the impact is realised; and
e the value of the research may be through building conceptual under-
standing which is more difficult to measure than instrumental use.
Clearly established programme and project objectives and measurable out-
comes provide an important starting point for the evaluation process.

9. Concluding Remarks

Given the different types of organisations represented in SKEP, and the dif-
ferent aims and operational settings of their research programmes, it is not
surprising that there are some differences in approach to research dissemina-
tion and implementation between them. And there are initiatives in particu-
lar countries which may be of interest elsewhere. Nevertheless, the study has
revealed that the represented organisations also have a lot in common: in
terms of their approaches, experiences of what works and what doesn’t, and
in recognising remaining challenges that need to be addressed to improve the
effectiveness of their research dissemination and implementation processes.

The findings from the interviews are broadly consistent with the messages
derived from the literature review. Similarly, they generally reinforce the find-
ings and recommendations of previous work in the SKEP programme. There
is a shared interest in improving performance in research dissemination and
implementation.

56



SWEDISH ENVIRONMENTAL PROTECTION AGENCY

Report 5958 e A comparison of European and North American approaches
to the management and communication of environmental research

Table 1: Potential communication channels

Communication
channel

Pros and cons

Technical reports

Non-technical
summary

Peer reviewed
publications

Professional
journals

The Internet

Newsletters

Face-to-face
communication

Workshops and
seminars

Transfer of
researchers

Networks and
forums

Training courses

Dissemination of
protocols

Visits to laborato-
ries and field sites

Present the research in the context of policy and can be an effective
mechanism for knowledge transfer if the information to be conveyed
is essentially factual. May be effective in ensuring the longevity of the
research record but there are concerns about retrievability. Can be
resource intensive and have a limited audience.

Weritten for a non-technical audience and explains the policy relevance
of the research. Condenses the results into a form which is consistent
with the time pressures on users and can be assimilated by them.

Are an appropriate channel of communication with the science com-
munity and are important in respect of the quality assurance of the
work and to build confidence in using the results. The long timescales
involved in peer review are an impediment in this latter regard. Their
preparation needs to be adequately funded.

Are an effective channel of communication with practitioners, par-
ticularly engineers and environmental managers. However they count
for less than peer reviewed publications in evaluation of academic
performance.

Is a key mechanism for providing access to technical reports and
summaries but reports may be difficult to find unless the website is
well designed. Websites can work well if people are actively looking
for information but are not particularly good for getting information
to a more passive audience.

Useful for keeping an extended user and research community up to
date with developments in a programme. Can be difficult to get copy
from busy project and programme managers.

Enables a proper understanding of the confidence of the conclusions
and remaining uncertainties to be established. Often the preferred
channel of communication but can be resource intensive. Needs to
focus on key audiences.

Work well when they focus on a particular issue and with a targeted
audience. Need to give time in the workshop for discussion and to
create an atmosphere that enables an open and frank discussion. An
important benefit is the contacts and relationships developed. Can be
difficult to get users to attend: it needs to be seen as relevant to their
current needs.

Researchers taking up positions in the user community bring their
innate knowledge of research and help to build mutual understanding.

Enable periodic exchange of information between the research and user
communities. Help to build relationships and mutual understanding.

Over time, transfer the latest body of knowledge to younger scientists
and engineers who may take up careers in the user community.

Embody research results in a practical form and may use the consult-
ing profession as the intermediaries in bringing the knowledge to the
end-user community.

Bring the research to life and provide a good opportunity for
researchers and users to get to know each other.
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Annex 2:
The United States report

Authors:
John Holmes and Jennie Savgard
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1. Introduction

In the United States interviews were conducted during October and November
2008 in three organisations:

e US Environmental Protection Agency

e National Science Foundation

e National Academy of Sciences/National Research Council

The results of those interviews are summarised for each of the five issues
considered by the study:

e Planning and management

¢ Communication of results

e Interpreters and intermediaries

e Engagement with stakeholders

e Evaluation

Findings from the interviews are supplemented where appropriate by information
obtained from the websites of the three organisations and from the documents
listed in the reference list below. A separate section is devoted to each of the three
organisations which includes an outline of their aims, activities and structures.

2. The US Environmental Protection Agency
2.1 Introduction

The US Environmental Protection Agency (EPA) was the main focus of the study
in the US. A description of the aims, activities and structure of the EPA is given in
the next section. Interviews were conducted with the following 11 people:

Diana Bauer

Sustainability Team Leader

National Centre for
Environmental Research

Michael Brody

Senior Environmental Scientist

Office of the Chief Financial
Officer

Dale Haroski

Science Advisor

Office of Public Affairs

Sherri Hunt

Physical Scientist

National Centre for
Environmental Research

Terry Keating

Environmental Scientist

Office of Air and Radiation

Carl Mazza

Science Advisor

Office of Air and Radiation

Nora Savage

Environmental Engineer

National Centre for
Environmental Research

Joel Scheraga

National Program Director, Glo-
bal Change Research Program/
Mercury

Office of Research and
Development

William Sonntag

Chief of Staff

Office of Environmental
Information

Darrell Winner
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The findings of those interviews, supplemented with information and docu-
ments available from EPA’s website are summarised for each of the five areas
of concern of the study.

2.2 The organisation

The US EPA (www.epa.gov) was established in 1970 with a core mission to
‘protect human health and the environment’. It functions as both a regulatory
and scientific agency, and leads efforts in the US on environmental science,
research, education and assessment. Its key areas of activity are:

* Developing and enforcing regulations: writing, enforcing and sup-
porting the application of regulations to implement environmental
laws established by Congress, setting national environmental stand-
ards, and supporting their implementation by states and tribes;

¢ Giving grants: accounting for around half of the EPA’s budget, giving
grants for environmental projects and scientific studies to states,
non-profit bodies, educational institutions etc;

¢ Studying environmental issues: at the EPA’s laboratories, identifying
and trying to solve environmental problems, sharing information
with other organisations in the US and other countries;

¢ Sponsoring partnerships: working to protect the environment in
partnership with businesses, non-profit bodies, and state and local
governments;

¢ Engaging the public on the environment: providing information
through written materials and its web-site, and teaching people
about the environment.

The EPA’s strategic plan for 2006 to 2011 (US EPA 2006) identifies 5 key
organisational goals relating to clean air and global climate change, clean
and safe water, land preservation and restoration, healthy communities and
ecosystems, and compliance and environmental stewardship. Its development
is described as having involved a sharpening of the EPA’s focus on achieving
measurable environmental results. It identifies the availability and use of the
‘best science’ as one of three principles underpinning delivery of the goals,
indicating that science helps the Agency ask the right questions, assess infor-
mation, and characterise problems clearly to inform EPA decision makers.
However, science ‘does not drive EPA’s policy and regulatory decisions’, rather
it informs and supports those decisions along with other relevant factors.

The EPA employs 17,000 people and has an annual budget of $7 bil-
lion. As depicted in figure 1, under the Office of the Administrator (who is
appointed by the US President) there are 10 regions, offices for specific environ-
mental issues (air and radiation; prevention, pesticides and toxic substances;
solid waste and emergency response; water), and offices for cross-organisa-
tional matters (e.g. international affairs, environmental information etc).
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One of these cross-organisational offices is the Office of Research and
Development (ORD) which is the ‘science and technology arm’ of the EPA,
with an annual budget of $600 million and employing 1900 people. Its mis-
sion is to:
¢ Perform research and development to identify, understand, and solve
current and future environmental problems;
® Provide responsive technical support to EPA;
¢ Integrate the work of ORD’s scientific partners (other agencies,
nations, private sector organizations, and academia); and
® Provide leadership in addressing emerging environmental issues and
in advancing the science and technology of risk assessment and risk
management.

ORD’s R&D Strategic Plan (US EPA, 2001) indicates that, whereas other
agencies such as the National Science Foundation play a critical role in devel-
oping a fundamental understanding of nature and natural phenomena, ORD
is committed to pursuing ‘science for a purpose’, namely, ‘protecting human
health and the environment from the unintended consequences of human-
kind’s use of the earth and its atmosphere’. As part of a regulatory agency,
ORD?’s scientific products and expertise are considered critical to supporting
the EPA’s decision-making. A key role for ORD is identified as being a strong
advocate for sound science across the Agency. Five strategic goals for ORD
are identified, namely to:

e Support the Agency’s Mission;

¢ Be a High-Performing Organization;

® Be a Leader in the Environmental Research Community;

e Integrate Environmental Science and Technology to Solve

Environmental Problems; and
e Anticipate Future Environmental Issues.

ORD endeavours to achieve a balanced programme of ‘problem-driven’ and
‘core’ research, albeit that all its research should be driven by the knowledge
needs of environmental protection and restoration. Its problem-driven
research directly addresses specific, identified needs in order to support regula-
tory actions or programme activities. Such research may be needed to review
a criterion, meet a legislative mandate, or provide technical support to a
programme or regional office, such as developing methods for detecting and
removing microbial contaminants from drinking water. A strong body of core
research is also considered to be necessary, focusing on elucidating key physi-
cal, chemical, biological, geological, sociological, and economic processes
that are important in understanding, predicting and preventing the effects of
human activities on human health and the environment. This type of research
provides the scientific basis for understanding a wide range of environmental
issues and problems.
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EPA’s research programme comprises 8 national programmes (on clean air,
drinking water, ecology, global change, human health, land, pesticides and
toxic substances, and water quality) and several other topical areas (sustain-
ability, homeland security, nanotechnology). It has intramural and extramural
components:
e The intramural research programme carried out in the Agency’s
laboratories and research centres.
¢ The extramural research programme ‘Science to Achieve Results’
(STAR) programme which funds research grants and graduate fellow-
ships in many environmental science and engineering disciplines, and
spends 15-20% of ORD’s budget. STAR engages the nation’s best
scientists and engineers in targeted research that complements EPA’s
intramural research programme and those of the EPA’s federal agency
partners. Through this competitive process, the EPA also periodically
establishes large research centres to address specific areas of national
concern, such as children’s health, hazardous substances, particulate
matter, and estuarine and coastal monitoring.

While there is an emphasis on EPA’s research programme being integrated
with, and responsive to, the Agency’s regulatory needs, it is considered vital
that the conduct of the research itself be independent and of the highest qual-
ity. Over the past 4 years, ORD has taken steps to ensure that it carries out

a programme of sound science to inform Agency decisions without allowing
regulatory objectives to distort scientific findings or analyses. These steps have
included open, transparent, and peer-reviewed research planning; competi-
tively awarded extramural research grants; independent peer review of ORD
science publications, assessments, and documents; and rigorous peer review of
ORD?’s research laboratories and centres.

The ‘risk paradigm’, comprising two distinct but interrelated phases, risk
assessment and management, is described as an important organisational
principle for the US EPA in general and for ORD and the EPA’s science pro-
gramme in particular (see figure 2). US EPA uses a model of risk assessment
proposed by the National Research Council (National Research Council,
1983) in which hazard identification, exposure assessment and dose-response
assessment inform a final, risk characterisation step. Responding to a request
from the US EPA, the National Academy has recently published revised guid-
ance on risk assessment reflecting an increasing tendency for the risk assess-
ment process to be bogged down (National Academy of Sciences, 2008). It
proposes an expanded risk assessment framework placing increased emphasis
on the design stages and the risk decisions to be made, and making more pro-
ductive use of stakeholder engagement.

ORD runs three national laboratories and four national centres. The
remits of the national laboratories mirror closely the risk assessment and man-
agement model:
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e The National Health and Environmental Effects Research
Laboratory undertakes research into hazard identification and
carries out dose-response assessments;

e The National Exposure Research Laboratory undertakes research
relating to exposure assessment; and

e The National Risk Management Research Laboratory carries out
risk management research.

Risk assessment is supported by two of the national centres:
¢ The National Centre for Environmental Assessment which develops
new methods for assessing risks to human health and ecosystems and
applies them to the issues faced by the EPA; and
e The National Centre for Computational Toxicology which uses
emerging technologies to improve quantitative risk assessment.

The National Homeland Security Research Centre supports risk management
by managing, coordinating and supporting homeland security research and
technical assistance efforts. The National Centre for Environmental Research
manages the EPA’s extramural research programme (STAR) which supports all
of the steps in the risk assessment and management model.
Also within ORD, Offices of Science Policy and of EPA Science Advisor
have coordination, integration and quality assurance roles. The Office of
Science Policy provides expert advice and evaluation on the use of scientific
knowledge and science policy to support sound science in the EPA. It accom-
plishes this mission by leading efforts in science integration, coordination
and communication across ORD, and between ORD and the Agency’s pro-
grammes, regions, and external parties:
e Integration by developing unified ORD positions on the use of
science in regulations and policies; managing the ORD research
planning process; and coordinating the implementation of Agency-
wide science policies;
e Coordination by bringing ORD and the 10 EPA Regions together to
address critical science issues; leading the Agency-wide effort to
ensure that ORD’s research programme addresses the Agency’s
priorities; and facilitating access to scientists in ORD laboratories
and centres for input in EPA regulations and policies; and
e Communication by representing ORD to Tribal, state, and local
communities, and sponsoring external and internal colloquia, work-
shops, and scientific meetings on topical science issues.

The Office of the Science Advisor was established in 2003 and provides
leadership in cross-Agency science and science policy development and imple-
mentation to ensure the best possible use of science at the EPA. The Science
Advisor works across the EPA to ensure that the highest quality science is
better integrated into the Agency’s policies and decisions. In this capacity,
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the Science Advisor chairs the Agency’s Science Policy Council, an important
cross-Agency group comprising senior managers, which reviews selected sci-
ence issues that have implications across programme and regional offices.
With a goal of integrating policies that guide Agency decision-makers in
their use of scientific and technical information, the SPC works to implement
and ensure the success of selected initiatives recommended by external advi-
sory bodies such as the National Research Council and the Science Advisory
Board, as well as others such as the Congress, industry and environmental
groups, and Agency staff.
Two boards provide external review and advice on the EPA’s research pro-

grammes and its use of science:

¢ Board of Scientific Counsellors: established in 1996 to provide

advice and recommendations about the ORD research programme.

Members constitute a distinguished body of scientists and engineers

who are recognized experts in their respective fields. It provides

advice and recommendations to ORD on:

o science and engineering research programmes and plans,
laboratories, and research-management practices;

o ORD?’s programme development and progress, its research
planning process, and research programme balance;

o peer review, including evaluation of ORD’s peer review policies,
and review of ORD Offices, National Laboratories and Centres,
and research plans and products; and

o human resources planning, such as scientist career development
and rotational assignment programs, and the appropriate scope
and design of training programmes for environmental research
professionals.

e Science Advisory Board established by Congress in 1978 which gave

it a broad mandate to advise the EPA on technical matters. It sits

within the Office of the EPA Administrator rather than in ORD.

Much of its preparatory work is done by standing subcommittees or

by panels. Its mission includes:

o reviewing the quality and relevance of the scientific and technical
information being used or proposed as the basis for Agency
regulations;

o reviewing research programmes and the technical basis of applied
programmes;

o reviewing generic approaches to regulatory science, including
guidelines governing the use of scientific and technical informa-
tion in regulatory decisions, and critiquing such analytic methods
as mathematical modelling;

o advising the EPA on broad scientific matters in science, technol-
ogy, social and economic issues, and

o advising the EPA on emergency and other short-notice programmes.

The National Academy of Sciences is also identified as a key source of exter-
nal review and advice on science (US EPA, 2006).

64


http://www.epa.gov/osa/spc/index.htm
http://www.epa.gov/science1/
http://www.epa.gov/science1/

SWEDISH ENVIRONMENTAL PROTECTION AGENCY
Report 5958 e A comparison of European and North American approaches
to the management and communication of environmental research

2.3 Planning and management

ORD’s strategic plan provides the framework for the development of its multi-
year and annual research plans. It was developed in 1999 and 2000, building
on previous strategic plans, and through extensive discussions with customers
in the EPA programmes and regions, stakeholders in the research and envi-
ronmental protection communities at the federal, state, local and tribal levels,
and ORD staff. Stakeholders included people from trade associations, profes-
sional societies and public interest organisations. The discussions focused on
gathering customer and stakeholder perspectives on the future of science and
environmental protection over the next ten to twenty years, and on related
demands and expectations facing the EPA. The strategic plan is founded on
the principle of ‘science for a purpose’: serving the expressed needs of custom-
ers in the programme and regional offices, as well as the broader public.
Within the framework of the strategic plan, ORD conducts a strategic
multi-year planning process to guide the direction of its research over five or
more years. The aim is to focus on EPA’s highest priority needs for science
and promote coordination of research across its laboratories and centres to
achieve research goals. ORD’s research programme is planned in collabora-
tion with EPA’s programme and regional offices, and is described in Multi-
Year Plans. Their development is led by ‘National Program Directors’ for each
of the research programmes (Climate Change, Human Health, Water Quality
etc) whose role is to develop the direction of research for their programme.
Multi-Year Plans identify long-term research goals and outline annual per-

formance goals and associated annual performance measures. The purpose of
the plans is to:

® Provide an overview of the direction of the research

e Present significant research accomplishments

e Communicate ORD's research programme.

They are intended to be living documents and are updated as needed to reflect
the current state of the science, agency priorities, resource availability, and
input from clients, stakeholders, and advisory groups.

The strategic plan points to the importance of input from EPA customers
in the planning and prioritisation of research in identifying the types of
research and technical assistance of greatest importance to their programmes.
For example, “problem driven” research generally fulfils a legislative mandate,
court order, or an Agency commitment under the Government Performance
and Results Act. Key inputs from EPA staff are on the state of the science and
where the opportunities are for reducing uncertainty in understanding and
solving important environmental issues. For preliminary ranking of proposals
research activities are examined in terms of their scientific feasibility, resource
constraints, compatibility with existing expertise, and EPA’s ability to make
a contribution relative to other research institutions doing work in the area.
In many cases, risk-based prioritisation decisions are made using the criteria
shown in figure 3.
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The extramural programme is managed by staff from the National Centre for
Environmental Research (NCER), and interviewees from NCER described
how individual programmes are typically planned and managed over a life-
cycle of 6 to 7 years. The responsible staff member may start the process by
initiating discussions with senior policy/regulatory customers, for example
the relevant national programme director, together with senior managers in
ORD?’s centres and laboratories. An outline programme description developed
from this initial steer is then discussed with a wider group drawn from cus-
tomers in the programme offices and regions, and ORD staff in the centres
and laboratories. External partners may also be engaged at this stage if it is
intended to be a collaborative programme. The subsequent development of
the call for proposals is then developed in conjunction with a group of EPA
customers and ORD staff, potentially meeting 8—10 times. A key challenge is
to forecast the needs of customers and stakeholders in 5-10 years.

The call for proposals may be accompanied by an e-mail campaign, to
notify university departments that the EPA think may have relevant skills, and
managed by a company that manages e-mail addresses. The selection proc-
ess for the research project proposals is usually a two-stage process. The first
stage is an external review process focusing primarily on the quality of the
science. It is essentially a pass-fail process: projects judged to be of sufficient
scientific quality go forward to a second stage review process, carried out
mainly by ORD customers within the EPA and ORD staff, and focusing on
Agency relevance and the past performance of the research teams. The results
of the two reviews go to the Director of NCER who takes the final decision
on which projects are funded. One interviewee expressed the reservation that
the two stage process may not result in adequate weight being given to the rel-
evance of projects in the overall prioritisation of projects. A single stage proc-
ess had been tried using just internal reviewers which had resulted in projects
being selected which were more user-focused.

Grantees are required to produce a short annual progress report which is
posted on EPA’s website. There is also an annual progress review workshop
for the grant holders within a programme where each of the principal inves-
tigators makes a short presentation to an audience comprising other grant
holders, EPA customers, other stakeholders and ORD staff. EPA custom-
ers and stakeholders may also make presentations on the policy/regulatory
issues, leading into what can be helpful discussions between the researchers
and research users. It helps to locate these workshops close to where custom-
ers work: they are more likely to attend. However, the geographic dispersal
of researchers and policy staff can cause problems. The grant-based funding
mechanism of the extramural programme means that the EPA cannot direct
the course of the research once the grant has been awarded.

While many of the extramural grants may involve more basic research,
some programmes are set up to require close engagement between researchers
and research users. Two examples were given in the interviews in the area of
sustainability: “Technology for a sustainable environment’, a joint programme
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with NSE, and “The collaborative science and technology network for sustain-
ability’. In both cases stakeholders were involved in developing the call for
proposals.

The technology for a sustainable environment programme encouraged
researchers to have an industrial partner and to facilitate implementation by
industry. Many of the research projects concerned ‘green chemistry’: custom-
ers were considered to be academia where the concern was to build the field
of research endeavour, industry who would apply the innovative technologies
and hire the researchers who would have a new ‘mindset’, and people in the
EPA working on issues like guidelines for lifecycle assessment.

The collaborative science and technology network for sustainability pro-
gramme required that proposals included an explicit collaboration between
decision-makers and researchers in some way. It was designed so that the sci-
ence or technology models that were being developed were done in an itera-
tive fashion with customers who included regional scale decision makers of
different types (from state and local government, and in some cases industry)
and EPA programme offices.

One project funded within this programme looked at material balances of
pollutants both in the environment (the New York/New Jersey harbour) and
the economy. The project was carried out in close collaboration with a con-
sortium comprising a broad range of stakeholder representatives from across
the region. They were able to provide feedback on the models and on where
to find data, and also came up with creative approaches for how to solve the
problems. Uptake of the outputs of the project in state policy making and
industrial practices was greatly assisted by the involvement of the relevant
bodies and people in the project.

Another project from the programme was concerned with developing sce-
narios for climate change mitigation for the Boston region. The researchers
were able to insert themselves in the much larger planning effort going on for
the region with a lot of stakeholder involvement, and helped to develop, and
have adopted, a scenario for climate change mitigation that made a stronger
commitment to reducing greenhouse gas emissions than would otherwise have
been the case. This project demonstrated the value of capitalising on oppor-
tunities to influence much bigger efforts. It also demonstrated that effective
mechanisms to develop influence are to build relationships with the people
involved and have a piece of analysis that is useful to them.

Another interviewee spoke of the value of stakeholder engagement in the
Global Change research programme. Here, stakeholders and customers are
considered to have expertise about the models and data that the research-
ers may not have, so there is close engagement with them in planning and
carrying out the research. This leverages their expertise and makes the proc-
ess transparent to them, which can be important when they have to make
finely judged decisions on controversial issues. It also means that they have a
stronger sense of ownership of the research. When engaging stakeholders it is
important to follow through and to dedicate the required resources to it. They
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should be seen as partners, rather than clients, and managers need to ensure
that the partnerships are being actively developed: “partnership is like a mar-
riage, you have to work at it”.

There is no requirement to include a dissemination plan in research project
proposals, and one interviewee felt that more consideration should be given to
dissemination and uptake at the research planning stage. Similarly, in review-
ing EPA’s extramural programme in 2003 the National Research Council
concluded: “The dissemination process would be much more effective and
efficient if the potential audiences were clearly identified before the research
began and if the focus were maintained throughout the research process and
the preparation of reports.” However, as one interviewee put it, “you can’t
communicate if you have looked at the wrong problem.”

2.4 Communication of results

ORD?’s strategic plan indicates that a central concern, and distinctive skill,

of ORD is the assembly, presentation and communication of research results
to Agency customers, key stakeholders and the general public in a way that
facilitates understanding and wise decisions. As one interviewee put it, ORD’s
job is to inform decision makers, inside and outside the Agency, not to make
policy recommendations, as policy decisions rest on more than just science.
Key, internal targets for communication were identified as people within

the programme offices who ‘keep their finger on the science’. However, it is
important also to communicate with more senior policy makers who may not
be so well versed in the science.

A challenge for communicating the more basic research funded by EPA is
that there is a time disconnect with the current concerns of the programme
officers because the research is fairly far in advance of what they are doing.
Also, it is harder to disseminate research effectively when the users are very
distributed. Interviewees expressed concerns that effective dissemination can
be time and money intensive, and that resources for communication are not
sufficiently prioritised in the budgeting process. One interviewee indicated
that there had not been enough done to survey user and stakeholder needs for
communication channels and products.

A range of mechanisms are used to communicate research results to users.
Written material continues to play an important role, albeit increasingly trans-
ferred in electronic form, via websites or e-mails, rather than in printed form.
Commissioned research projects produce a final report (of variable length)
and a summary which are placed on the EPA website (regardless of what they
say). These reports typically say little or nothing about the implications of
the research findings for policy and regulation. ‘State of the science’ reports
for particular areas are also produced periodically which summarise not just
EPA research, but relevant science more generally. Rather mixed results were
achieved when a contractor was employed to write short summaries of all
grants completed in a particular year in a programme: the process was rather
unwieldy and the products were not widely used.
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Peer reviewed papers in journals are a mainstay of communication with the
science community. They may be written by the grant holders or by ORD
staff: in the latter case the paper and journal may have more of an orientation
to policy makers. Review articles in journals, sometimes written jointly by the
ORD staff member and the grant holder, can be a good way to get informa-
tion out to a broader audience. Given the need of academics to publish, one
approach that has been used to generate collections of articles that are also of
interest to policy makers and regulators is to support special issues of journals
on topics that have more of an application orientation.

While the grant holders are generally felt to do a good job in communicat-
ing research results to the science community, a concern of ORD staff is to
communicate research results to managers and people with little or no scien-
tific background within EPA. To this end, the atmospheric science programme
employed a student intern (doing a masters in science writing) to write short
articles in a newspaper style on research projects. The articles were distributed
by e-mail and contain a link to additional information. The articles were writ-
ten in an engaging style and so that the key points could be learned from a
single paragraph.

EPA has a database — the Science Inventory — which provides a search-
able catalogue of science activities, peer-reviewed products, and EPA archival
records. The Inventory helps EPA scientists and managers track and coordi-
nate scientific initiatives and serves as a resource for people interested in EPA’s
science. Some reservations were expressed about the utility of the Inventory
— data quality can be patchy — and there is currently an initiative to make the
information more accessible.

Progress, and end of project/programme, workshops are an important
method of communication. They give people from across EPA and exter-
nal stakeholders the opportunity to learn about results first hand from the
researchers. Usually, proceedings of the workshop are made available online.
Sometimes the research users follow up by organising their own meetings with
the researchers. Also, grant holders may be invited to give presentations to
meetings within the programme offices.

To facilitate the communication of ORD science, the Office of Science
Policy, ORD laboratories and centres, programme and regional offices spon-
sor colloquia, workshops, and scientific meetings on topical science issues. For
example, Regional Science Topic Workshops are held to address the science
issues of greatest interest to the regions. Each year, the EPA regions identify
priority science topics for these workshops, which are intended to establish
a better cross-Agency understanding of the science applicable to the specific
region-selected human health and/or ecological topic. The Office of Science
Policy also fosters a network of EPA scientists who will continue to exchange
information on these topics as EPA moves forward in planning education,
research, and risk management programmes.

Networking by ORD staff was identified as a potentially effective mecha-
nism of getting results to key people: personal interaction by face-to-face

69



SWEDISH ENVIRONMENTAL PROTECTION AGENCY
Report 5958 e A comparison of European and North American approaches
to the management and communication of environmental research

meetings, telephone and e-mail may be followed up by provision of written
materials. Similarly, the formal and informal networks of grant holders may
be useful in getting uptake of research by external stakeholders.

Uptake of research results may be through innovation: the development
and adoption of new technologies, patented applications or methods. EPA’s
regional offices cooperate in sharing innovations and may host the trailing of
new technologies at local levels. Verification through field trials may well be
necessary to enable adoption of a new technology such as an environmental
sensor in a regulatory context. Also, the hiring by industry of university staff
who have worked on EPA research projects is a route for knowledge transfer.

Decision support tools are another mechanism to put research results into
a form that they can be used in day to day decision making. There is a signifi-
cant demand for such tools from users in the field. For example, water quality
managers around the country expressed a desire to operationalise studies of
the impacts of climate change on the hydrological cycle. Consequently, ORD
developed a climate assessment tool to be incorporated in the ‘Basins’ model
already used by water quality managers when trying to meet EPA’s water qual-
ity standards.

Prior involvement of stakeholders in the planning and management of
research projects means that they are well positioned to work with EPA in
designing the communication process.

2.5 Interpreters and intermediaries

ORD?’s strategic plan describes its key role as an interpreter within EPA, synthe-
sising the full range of cutting-edge science and engineering into a comprehen-
sive set of insights and an understandings of complex environmental problems
to provide inputs and advice to policy makers and regulatory decision takers.
This role involves integrating across disciplines, scales of time, media, and
location to provide decision-makers with a comprehensive picture of the risks
posed and the opportunities for preventing or mitigating those risks.

EPA’s strategic plan also describes this interpretative function, indicating
that each of EPA’s environmental programmes is supported by scientists and
engineers with specialised programme knowledge. ORD’s programme sup-
port activities are coordinated by the Office of Science Policy which ensures
that ORD ‘provides timely and value-added input and speaks with one clear
voice at the appropriate time in the regulatory review process’, and ‘facilitates
a trusting and cooperative relationship between ORD and the programme and
regional offices by promoting effective and reliable communication on various
levels’. Within ORD the National Centre for Environmental Research plays a
distinctive role as an intermediary between the science community working on
EPA grants and the programme and regional offices. Also, the National Centre
for Environmental Assessment has a particular role as a consultant to the pro-
grammes and regions, integrating results from the intramural and extramural
research programmes in human health and ecological risk assessments.
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The interpretative role of ORD staff is complemented by people with science
advisory roles within the programme who work closer to the application

of the science in policy making and regulation. As one interviewee put it,
“together we make a strong team.” Their function is to keep an eye on the
science and bring it to the attention of programme office staff in an appropri-
ate form. They also act as the point of contact for research planning activi-
ties. Also, at the regional level Regional Science Liaison officers have been
appointed in each of the 10 regions to identify high-priority cross-regional
research needs and to help ensure that ORD science is available for regional
assessments and decisions.

The interpreter role within ORD was well described by a staff member of
the National Centre for Environmental Research: “I think about what areas
we need research in and develop research topics both working with colleagues
here at NCER and across the ORD and the Air Office at EPA, and listening to
smart people at conferences and in the community. I try to think about where
we need to go and how to do that and how it fits in. I try to get approval for
the ideas through the many layers throughout the organisation. I often work
with writing the solicitations which I enjoy. I do a lot of the project officer
stuff after that, running the internal review, funding packages paperwork to
get people money, collecting interim reports etc. It’s easily measurable and
needs to be done. It’s usually towards the end of the programme when they
start producing results, and I read the reports closely, read the journal articles
and try to communicate the results across the EPA.”

Interviewees described a range of functions associated with the interpreter
role in the EPA:

e taking research results to people in the programme and regional
offices, helping them to make the connection to the policy and
regulatory issues;

® being a resource for policy and regulatory staff for the information
they may need on the research programme and its outputs;

e drawing down on the whole body of relevant environmental
research, not just that supported by the EPA, in providing inputs to
policy and regulation;

¢ influencing the research agendas of other organisations to orient
them to issues of concern to the EPA;

e taking messages back from workshops and conferences to policy
makers and regulators (for whom time pressures often prevent their
participation in person);

e preparing ‘white papers’ for the Agency on particular environmental
threats and opportunities (for example, nanotechnology and gene
technology) identifying issues needing to be addressed; and

¢ identifying new technologies of potential benefit to the EPA and
bringing them to the attention of the relevant people in the pro-
gramme and policy offices.

71



SWEDISH ENVIRONMENTAL PROTECTION AGENCY
Report 5958 e A comparison of European and North American approaches
to the management and communication of environmental research

With regard to the skills needed to be a good interpreter, interviewees pointed
to the need for a scientific background to be able to understand and ask the
right questions of science, but emphasised the importance of being able to
work across disciplines as well as to be able to drill deeply into their home
discipline. In writing about science issues for other, non-specialist people it
can actually be an advantage to be struggling a little bit with understanding,
as long as you know how to ask the right questions. Concerns were expressed
that currently academics are not incentivised to take on interpreter roles: aca-
demic tenure is secured through publishing in the best disciplinary journals,
not by engaging in policy advice or publishing in interdisciplinary journals.
However, there was some optimism that there could be a favourable shift in
the academic community.

Interviewees pointed to the interpreter role of non-profit organisations in
drawing on a wide range of sources in generating reports which are accessible
to the public. Also, some professors can do a good job in interpreting research
and in liaising with users in its application. EPA’s various scientific advisory
committees also have an important interpretative function.

2.6 Engagement with stakeholders

EPA’s strategic plan (US EPA, 2006) points to the complexity of the environ-
mental challenges faced by the US, recognising that they cannot be fully solved
with conventional regulatory controls. It indicates that there will be a need for
more collaborative and innovative approaches using a more diverse portfolio
of instruments such as voluntary initiatives, market-based approaches, guid-
ance and compliance assistance. An ethic of environmental stewardship will
be promoted, engaging all parts of society (businesses, companies, communi-
ties and individuals), and drawing on their distinctive expertise and perspec-
tives to help solve environmental problems. The strategy commits the EPA to
enhancing its capacity for collaboration, employing experts in the processes of
collaboration to help facilitate complex decision making, and making infor-
mation on the environment more readily available to stakeholders.

The Research and Development Strategic Plan (US EPA, 2001) emphasises
the importance of communicating the results of its research to key stakehold-
ers and the general public in ways that facilitate understanding and wise deci-
sions. It points to rising expectations of partners, stakeholders and the public
for more and better scientific information, particularly available over the web,
and an associated need for increased and improved risk communication.

The Office of Public Affairs, sitting within the Office of the Administrator,
is the EPA’s focus for all Agency communications and media relations activi-
ties. Within it are offices specialising in media relations, public outreach and
web communications. The individual policy offices also have their own public
affairs offices, as do all the regional offices across the country.

The Office of Public Affairs has appointed a science advisor in recogni-
tion of the fact that much of the information the Office releases is related to
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science in some way. The main role of the science advisor is to ensure that
scientific information is presented to the public in a way that they can under-
stand while maintaining its scientific integrity. This can be a challenge given
the complexity of some information, for example statistical data or model
outputs, to be presented. The Agency aims to provide sufficient information
to the public so that they are well informed in relation to the situations they
may encounter, and to avoid over-simplistic statements about whether things
are safe or not safe (a lesson learned, in part, from the experiences post 9/11).
However, getting the balance right can be a challenge: one interviewee gave
the example of the senior EPA scientist who, after giving erudite testimony to
a Congress committee on the impacts of lake acidification was challenged by
one of the senators, “but are the fish going to die?”
Interviewees pointed to a number of interesting initiatives being taken by the
EPA as follows:
e Recognising the central role played by risk assessment in the EPA,
the development of a ‘risk assessment portal” explaining how human
health and ecological risk assessments are carried out. It uses a
layered approach, so that the first layer provides a simple account,
but increasingly detailed and technical descriptions are available at
lower layers.
e The EPA website has a blog ‘greenversations’ and every Wednesday
is ‘Science Wednesday’ within the EPA.
e The ‘Environmental and Public Health Tracking Network’: a joint
initiative between the EPA and other agencies, providing national
and state level portals where people can look at information drawing
together disease and environmental data.
¢ The development of a ‘Science Notebook’ web page intended to
showcase the science going on in the EPA (www.epa.gov/sciencenote-
book ). The aim is to offer scientists a package of options to present
their work, including podcasts, blogs, recorded interviews and
National Geographic style articles. As well as promoting the EPA’s
science internally and externally, the intention is that this initiative
should provide more recognition to EPA scientists and should help to
promote career opportunities in EPA science.

2.7 Evaluation

Research performance is evaluated at an organisational level for the Office

of Research and Development as well as for each research programme.
Evaluations are conducted in accordance with the ‘Government Performance
and Results Act’, the ‘President’s Management Agenda (which includes
research and development investment criteria), and the Office of Management
and Budget’s ‘Program Assessment Rating Tool’. The Research and
Development Strategic Plan (US EPA, 2001) lists a number of ways in which
EPA’s research is evaluated:
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e Customer satisfaction surveys to determine how well research results
are communicated, what value customers assign to the research,
responsiveness to their needs, and how satisfied customers are with
their level of involvement in research planning;

e Feedback from programme and regional partners, the scientific
community, Congress, and the public;

® Measurement of citations or references in regulatory decision-mak-
ing documents that reflect ORD’s advice and research in formulating
final decisions;

* Bibliometric analysis of citations of EPA research in the scientific
literature;

e Assessments of research productivity, performance and impacts by
EPA’s Science Advisory Board, ORD’s Board of Scientific Counselors,
and other external peer review panels, and by benchmarking against
other research institutions;

e Review of EPA regulatory, enforcement, and other actions to deter-
mine whether or not they have been delayed or rejected because of a
lack of scientific and engineering rigor to support them; and

e DPeer reviews to verify that major uncertainties across the risk para-
digm impeding environmental protection have been addressed.

Notwithstanding the evaluation activities described in the R&D Strategic
Plan, interviewees expressed reservations about their effectiveness in measur-
ing the uptake and impact of EPA’s research: the things that can readily be
measured tend not to identify whether the research has really made a differ-
ence. Evaluation is easier when there are one or two well identified customers,
but much of EPA’s research has multiple and distributed customers, making
impacts harder to track. Another methodological problem, particularly for
extramural research projects, is that there may be considerable time delays —
ten years or more — before the impacts of research are discernable.

A concern expressed by several interviewees was that the source of the
information they use may be hidden from the view of policy makers and regu-
latory decision takers. Consequently, their support for ORD’s programmes
may be muted which is unhelpful in the context of competition for EPA’s lim-
ited budget. Conversely, when customers recognize and appreciate the value
of research outputs they will be more likely to be supportive in future budget
allocation processes, and their recognition and support can be very motiva-
tional for the scientists.

Periodically, the principal investigators on EPA research projects may be
asked, sometime after completion of the projects, what the take up of the
research has been and where it has led. This can come up with some impres-
sive stories. Stakeholders may also be asked what impact the research has had,
but as time passes they may have moved on, making tracking difficult.
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3. National Science Foundation
3.1 Introduction

The research programme of the National Science Foundation (NSF) com-
plements that of the EPA by focusing on more basic research. However, the
two organisations often jointly fund research programmes. The next section
describes the aims and activities of NSE. The findings of the interviews with
the two NSF staff members listed below are then summarised for each of the
five issues addressed by the study.
Interviewees:
¢ Bruce K. Hamilton; Program Director, Environmental Sustainability,
Chemical, Bioengineering, Environmental, and Transport Systems;
Directorate for Engineering
e Robert E. O’Connor; Program Director, Decision, Risk and
Management Sciences; Division of Social and Economic Sciences;
Directorate of Social, Behavioural and Economic Sciences.

3.2 The organisation

The National Science Foundation is an independent federal agency created in
1950 as the leading federal agency supporting basic research at the frontiers
of discovery, across all fields (except for medical science), and science and
engineering education at all levels (www.nsf.gov). It has an annual budget of
$6 billion and supports around 20% of federally funded basic research con-
ducted by US universities and colleges. Its mission is fulfilled primarily by issu-
ing limited term grants (typically around 3 years): currently around 10,000 a
year, chosen on the basis of a rigorous merit review process. The NSF has a
staff of 1,700.
The NSF’s responsibilities, established by statute are to initiate and support:
® Basic scientific research and research fundamental to the engineering
process;
e Programmes to strengthen scientific and engineering research potential;
e Science and engineering education programmes at all levels and in all
fields of science and engineering; and
¢ An information base on science and engineering appropriate for
development of national and international policy.

Additional responsibilities have been added by legislation and presidential
directives including:
e Fostering the interchange of scientific and engineering information
nationally and internationally;
® Maintaining facilities in the Antarctic and promoting the U.S.
presence through supporting and managing a vigorous U.S. national
research programme in the Arctic and Antarctic; and
e Addressing issues of equal opportunity in science and engineering.

75



SWEDISH ENVIRONMENTAL PROTECTION AGENCY
Report 5958 e A comparison of European and North American approaches
to the management and communication of environmental research

The NSF has four interrelated outcome goals:

e Discovery: Foster research that will advance the frontiers of knowl-
edge, emphasizing areas of greatest opportunity and potential benefit
and establishing the nation as a global leader in fundamental and
transformational science and engineering;

e Learning: Cultivate a world-class, broadly inclusive science and engi-
neering workforce, and expand the scientific literacy of all citizens;

e Research Infrastructure: Build the nation’s research capability
through critical investments in advanced instrumentation, facilities,
cyber infrastructure and experimental tools;

e Stewardship: Support excellence in science and engineering research
and education through a capable and responsive organization.

3.3 Planning and management

NSF’s priorities for programme funding are established within the context
of its strategic plan for 2006-2011 (NSE, 2006), which was developed in
consultation with the science, engineering and education community, the

US Government Office of Management and Budget, Congress and the gen-
eral public. The strategic plan identifies a number of priorities for increased
emphasis including research that improves US ability to live sustainably on
the Earth and transformational, multidisciplinary research. It recognizes that
“today’s research requires globally-engaged investigators working collabora-
tively across agencies and international organizations to apply the results of
basic research to long-standing global challenges such as epidemics, natural
disasters and the search for alternative energy sources”.

NSF’s concern is funding basic research and its approach is described as
‘bottom up’: keeping close track of research around the United States and the
world, maintaining constant contact with the research community to identify
shifting horizons of inquiry and monitoring which areas are most likely to
result in rapid progress. NSF funds the best proposals received as a result of
its solicitations to the research community.

The NSF publishes a notice about a funding opportunity (usually called
a “solicitation”), which invites researchers to submit proposals describing
their ideas on how to meet a particular need. At any time, scientists and engi-
neers can send in unsolicited proposals for research and education projects, in
any existing or emerging field. Calls for research project proposals may be in
broadly defined programme areas, or may be more tightly specified. Project
proposals are evaluated by panels of independent reviewers on the basis of
their intellectual merit (in practice, the main criterion) and on their broader
impacts on society. The panels act in an advisory capacity to the NSF pro-
gramme officers who effectively take the decisions on which projects to fund.

NSF somtimes engages with stakeholders in the development of pro-
gramme solicitations. Interviewees gave two examples of how this has
worked: for bio-fuels and for water resources management.
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The NSF has worked with other US Government agencies to develop a
‘National Biofuels Action Plan’ (Biomass Research and Development Board,
2008). Development of the action plan was led by senior people from the
concerned agencies (for example, the Head of NSF, under secretaries and
assistant secretaries from the EPA, the US Department of Energy and the US
Department of Agriculture) supported by staff officers from the agencies.
Development of each component of the plan was undertaken by a working
group led by an individual Agency (for example, US EPA led on the sustain-
ability component). A technical advisory committee, meeting every three
months or so, was set up to get input from stakeholders (in practice, mainly
industry). In addition, regional meetings were held across the country which
were open to all to attend. Consequent on the development of the bio-fuels
action plan, NSF issued a programme solicitation for research projects on
green gasoline in the autumn of 2008.

With regard to water resources, NSF is involved in a major initiative on
forecasting and prediction of water quality and quantity at a national scale.
The initiative is currently in its planning phase. It involves the creation of a
network of new sites — the Waters Network — to address research issues in
water resources that have not previously been adequately handled. The EPA is
an important partner in this initiative providing facilities and staff. Workshops
are being held involving EPA staff and researchers from universities to help
design and set up the research projects at individual sites. Public utilities and
engineering companies are also stakeholders in the Waters Network.

For major, user oriented, initiatives like these two examples, significant
consideration is given at the programme planning stage to the dissemination
and uptake of programme outputs through engagement with stakeholders and
the user community. The same is true of the research centres that NSF sets
up to address particular areas of science and engineering, and which support
interdisciplinary research of a scope and complexity beyond the resources of
any individual investigator or small group. Advisory committees of stakehold-
ers are established to advise on the setting up of the research centres (includ-
ing on the factors used to decide who gets the awards) and to guide their work
programmes. However, for single investigator grants (which are typically for
around $100,000 per year) there is little front end consideration of dissemina-
tion and uptake issues: the concept is that good basic science will find its way
into application in due course.

3.4 Communication of results

Individual grant holders are required to produce an annual progress report of
around 5 pages and, at the end of the project, a summary of the results (again,
of around § pages) together with a list of publications. NSF staff develop

a ‘highlights’ note on what has been found and why it is important which

is posted on the NSF website. A key audience is the science community for
whom important outputs include open access databases and published papers.
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Workshops are also an important component of the communication process
involving both the science and user communities. NSF is committed to using
new information and communication technologies as they become available.
Commercialisation of research is another important route to uptake. NSF
funds (to the tune of $100 million each year) an initiative focused on innova-
tion in small businesses — Small Business Innovation Research — which sup-
ports the commercialisation process from basic research to products.

3.5 Engagement with stakeholders

NSF’s strategic plan states its commitment to being open and transparent in
its communication with the public. Also, one of the investment priorities is
to ‘engage and inform the public in science and engineering through informal
education’. The strategic plan indicates that ‘NSF will encourage awardees,
especially Centers, to broaden collaborations in order to leverage resources for
outreach efforts’.

The NSE and the universities it funds, have public relations offices. NSF
interacts with the media, as do the researchers themselves who are often keen
to ‘get their names out there’.

3.6 Evaluation

NSF’s strategic plan points to the difficulties inherent in evaluation of the out-
puts of basic research: research directions and outcomes may be unexpected,
and outcomes may take years, sometimes decades, to understand and fully
appreciate. Retrospective analyses of programme outcomes are undertaken
by external experts — Committees of Visitors — who assess the integrity
and efficiency of the system for proposal review and the accomplishments
of the awardees. In common with other US government bodies, NSF pro-
grammes are evaluated by the Office of Management and Budget through its
Performance Assessment Rating Tool process. NSF also produces an annual
Performance and Accountability report.

In its promotional activities with the media, and in making the case for
continued funding from government, NSF uses what are unofficially called
‘nuggets’: stories about successful outputs and outcomes from NSF grants.
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4. National Academy of Sciences/National
Research Council

4.1 Introduction

The study has focused on the role of the National Academy of Sciences/
National Research Council as an interpreter of science for policy making and
legislation. Prior to presenting the findings of the interviews the aims and
activities of the National Academy of Sciences/National Research Council are
summarised in the next Section.
The following staff members were interviewed:

e John Holmes; Senior Staff Officer, Board on Energy and

Environmental Systems (not one of the co-authors of this report)
e James Reisa; Director of the Board of Environmental Studies in Toxicology

4.2 The organisation

The National Academy of Sciences (NAS) is a society of distinguished schol-
ars (2100 member and 380 foreign associates) engaged in scientific and engi-
neering research, dedicated to the furtherance of science and technology and
to their use for the general welfare (www.nas.edu ). It was founded in 1863
and subsequently expanded to include the National Research Council, the
National Academy of Engineering, and the Institute of Medicine. Collectively
the four organisations are referred to as the ‘National Academies’. The
National Research Council is the operating arm of the National Academies
and conducts most of the science policy and technical work. It is adminis-
tered jointly by the National Academy of Sciences, National Academy of
Engineering and the Institute of Medicine.

The mission of the NRC is to improve government decision making and
public policy, increase public education and understanding, and promote the
acquisition and dissemination of knowledge in matters involving science, engi-
neering, technology, and health. Its portfolio of activities includes:

e Consensus Studies: comprehensive reports focussing on major policy
issues and providing recommendations for solving complex problems;

e Expert Meetings and Workshops: connecting professionals, as well
as the interested public, and stimulating dialogue on diverse matters;

e Programme and Research Management: at the request of state and
federal agencies, the NRC manages and evaluates research pro-
grammes, conducts programme assessments, and reviews proposals;
and

¢ Fellowships: the NRC administers several postdoctoral fellowship
programmes.

The National Academies are private, not governmental organisations, and do

not receive direct federal appropriations for their work. They are non-profit
organisations providing a public service by working outside the framework
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of government to ensure independent advice on matters of science, technol-
ogy, and medicine. Studies undertaken for the government by the National
Academies usually are individually funded out of appropriations made avail-
able to federal agencies. The great majority of the studies carried out by the
National Academies are at the request of government agencies, which fund
around 85% of the National Academies’ work. The National Academies
employ around 1100 people. Scientists and engineers working on the studies
give their time for free.

4.3 Interpreters and intermediaries

Acting as an independent objective advisor to the US Government on matters
of science that affect policy was one of two missions assigned to the National
Academy of Sciences when it was created (the other mission being to honour
the nation’s finest scientists).

When a question of science, technology or medicine is important to a
national decision or public policy there are quite often disagreements on what
the facts are. There may be groups representing special interests who voice their
own opinions. Rather than admit to having a strong financial stake or being ide-
ologically biased, such groups will base their arguments on science: what they
usually say is: my experts say this which is different from what your experts
say. The role of NAS is to ‘settle the argument’ by convening committees of top
experts to examine the scientific evidence relevant to the decision or policy.

Many of the studies carried out by NAS are requested by federal agencies
who may have a number of motivations to do so:

e they do not have sufficient expertise of their own: the esteem of
being invited to serve on an NAS panel is such that the world’s top
experts almost invariably say yes when invited;

e they lack sufficient credibility in the eyes of their stakeholders who
may consider their judgement or motives suspect, and hence the
agency needs the independent prestige of an Academy opinion; and

e they believe the science to be a certain way but fear they will be
criticised if they reach that conclusion: essentially they are looking
for political cover to do the right thing.

Studies may also be requested by Congress (sometimes because they mistrust
the agencies involved), by foundations and by state agencies. Sometimes the
NAS will initiate and fund a study themselves if they believe there to be an
important scientific issue in relation to policy which is not otherwise being
addressed. The Academy may decline to undertake a study if it concludes
that there is not enough scientific evidence to answer the question, or that the
nature of the question is essentially a political judgment or a value choice,
rather than an issue of scientific fact.

The Academy goes to great lengths to ensure the independence and objectivity
of its studies. Checks and balances are applied at every step in the study process to
protect the integrity of the reports and to maintain public confidence in them:
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Step 1, Defining the study: Before the committee selection process begins,
National Academies’ staff and members of their boards work with sponsors to
determine the specific set of questions to be addressed by the study in a formal
“statement of task,” as well as the duration and cost of the study. The state-
ment of task defines and bounds the scope of the study, and it serves as the
basis for determining the expertise and the balance of perspectives needed on
the committee. The statement of task, work plan, and budget are approved by
the Executive Committee of the National Research Council Governing Board,
a process which often results in changes to the proposed task and work plan.

Step 2, Committee selection: Selection of appropriate committee members,
individually and collectively, is considered essential for the success of a study.
All committee members serve as individual experts, not as representatives of
organisations or interest groups. Each member is expected to contribute to the
project on the basis of his or her own expertise and good judgement. A com-
mittee is not finally approved until a thorough balance and conflict of interest
discussion is held at the first meeting, and any issues raised in that discussion
or by the public are investigated and addressed. Careful steps are taken to
convene committees that have an appropriate range of expertise for the task
and a balance of perspectives.

Step 3, Committee meetings, information gathering, deliberations and drafting
the report: Study committees typically gather information through: meetings
that are open to the public and that are announced in advance through the
National Academies’ website; the submission of information by outside par-
ties (which is kept on public access files); reviews of the scientific literature,
and the investigations of the committee members and staff. In all cases, efforts
are made to solicit input from individuals who have been directly involved in,
or who have special knowledge of, the problem under consideration.

Step 4, Report Review: As a final check on the quality and objectivity of the
study, all National Academies reports — whether products of studies, summa-
ries of workshop proceedings, or other documents — must undergo a rigorous,
independent external review by experts whose comments are provided anony-
mously to the committee members. The National Academies recruit independ-
ent experts with a range of views and perspectives to review and comment on
the draft report prepared by the committee. The review process is structured
to ensure that each report addresses its approved terms of reference and does
not go beyond it, that the findings are supported by the scientific evidence and
arguments presented, that the exposition and organisation are effective, and
that the report is impartial and objective.

Each committee must respond to, but need not agree with, reviewer com-
ments in a detailed “response to review” that is examined by one or two inde-
pendent report review “monitors” responsible for ensuring that the report
review criteria have been satisfied. After all committee members and appropriate
National Academies officials have signed off on the final report, it is transmitted
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to the sponsor of the study and is released to the public (and is available for free
download from the Academies’” website). Sponsors are not given an opportunity
to suggest changes in reports and do not see the report or know what it says until
a couple of days before it is released to the public. The names and affiliations of
the report reviewers are made public when the report is released.

The care taken to ensure the integrity and quality of the reports means
that studies typically take 18 to 24 months to complete. However, occasion-
ally studies are completed on timescales of 3 to 4 months when there are
urgent issues of national interest, a recent example being the health impacts of
airborne fine particulate matter.

When a report is released it is usually accompanied by a press release and
press conference. A ‘report in brief’ (a 4 page summary of the report) may
also be prepared. Sometimes study committee members go around to meet-
ings doing presentations to explain it. NRC staff give briefings to government
agencies, interested parties and professional societies. A NRC staff member
documents the impacts of the reports: around one third of the reports make a
great impact, another third have a significant but smaller impact but are per-
haps on topics that are not so broad or of national interest, another third are
reports where the evidence doesn’t permit strong conclusions.
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Figure 1: US EPA organisation chart.
Source: INAC (Department of Indian and Northern Affairs). 2009.

Sectors and Regions. http://www.epa.gov/epahome/organization.htm
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Figure 2: US EPA ‘risk paradigm’.

Source: EPA Office of Research and Development
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Figure 3: ORD’s criteria for risk-based prioritisation of research.

Human Health &
Ecological Health Criteria

e What type of effect would
research investigate/mitigate
and how severely might this
effect impact humans or
ecosystems?

e Over what timescale might this
effect occur?

e How easily can the effect be
reversed and will it be passed on
to future generations?

e What level of human or
ecological organisation would
be impacted by the effect?

e On what geographic scale might
this effect impact humans or
ecosystems?
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Methods / models criteria

How broadly applicable is the proposed
method or model expected to be?

To what extent will the proposed
method or model facilitate or improve
risk assessment or risk management?
How large is the anticipated user
community for the proposed method or
model?

Risk Management Criteria

Have the problem's source(s) and risk
been characterized sufficiently to
develop risk management options?
Do risk management options (i.e.,
political, legal, socioeconomic, or
technical) currently exist? If so, are
they acceptable to stakeholders,
implementable, reliable, and cost-
effective?

Could new or improved technical
solutions prevent or mitigate the risk
efficiently, cost-effectively, and in a
manner acceptable to stakeholders?
Are other research organisations (e.g.,
agencies, industry) currently
investigating/developing these
solutions or interested in working in
partnership with ORD on these
solutions?
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Introduction

As part of the SKEP study on the dissemination and implementation of envi-
ronmental research, a series of interviews? was carried out in late 2008.

In order to maximize the potential for cross-cutting insights, our inter-
views encompassed four main groups of players involved in the science-policy
continuum. Interviewees ranged from researchers through to senior manage-
ment at the Director General level, as well as various users of research and
science assessments. Participants were involved in the planning, approval, pro-
duction and interpretation/communication/dissemination of research, as well
as the implementation, use and evaluation of research results.

Interviews

There were at least three interviewees (and up to 7) in each of the following
categories:

e science producers (researchers)

® senior science managers

¢ intermediaries, and

® science users.

Our focus was mainly on a cross-section of key players within Environment
Canada (EC - 13 of 18 interviewees), largely involved with water and atmos-
pheric issues. However, a conscious decision was made to include repre-
sentatives of a key Canadian player and collaborator on the water file (the
Canadian Water Network), and two users of EC research outside of the
Department: the Department of Indian and Northern Affairs (on atmospheric
issues) and the City of Toronto (as a user of EC’s water research).

Well prior to the interview, participants were provided a brief description
of the study as well as the topic areas and the sorts of questions they would
be asked (Appendix 2). They were invited to take a look at the links provided,
though it was indicated this was not critical if they did not have time.

At the outset of each interview we confirmed the probable duration of the
session, asked if participants had had a chance to review the materials sup-
plied (all had), provided a brief overview of the collaborative project, and
indicated that we intended to cover the five main areas of interest below, with-
out necessarily asking all the questions listed in Appendix 2 verbatim.

1. The planning and management of research projects and programs.

2. The communication of results — the routes and mechanisms for
bringing the research results to the attention of users and enabling
their use.

3. The roles of interpreters and intermediaries in making results
available to users in a form which is useful.

4. Engagement with stakeholders.

5. The evaluation of processes of dissemination and utilization.

2|nterviews lasted up to an hour, averaging around 45 minutes. For a full list of interviewees
see Appendix 1.
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For each of these questions we asked participants to identify, where possible,
what had worked and why, as well as what had not worked. In several instan-
ces the experience of the participants did not allow them to respond to specific
topics, but overall all respondents were keen to participate in the study and
unreservedly shared their insights where they were able.

We undertook not to attribute comments to interviewees directly? and to
provide them with a copy of the draft summary for once it was available so
they could ensure that no major errors in interpretation had been made.

Organizational descriptions

Environment Canada

Created in 1971 by the Department of the Environment Act, Environment
Canada is the lead federal department in implementing the Canadian govern-
ment’s environmental agenda. Its business can be summed up as: protecting
the environment, conserving the country’s natural heritage, and providing
weather and environmental predictions. EC administers a number of acts
(EC, 2009a) as it works with all levels of government and many other part-
ners nationally and internationally in delivering on this broad mandate as
well as commitments under the Federal S&T Strategy, Mobilizing Science and
Technology to Canada’s Advantage.

EC is led by a Minister of the Crown in the Canadian Cabinet. A Deputy
Minister is appointed as functional head of the Department and has a variety
of other civil servants reporting to him; chaired by the Deputy Minister and
the Associate Deputy Minister(s), EMC is the Executive Management Council
of the Department. The members are all Assistant Deputy Ministers (ADMs),
all Regional Directors General (RDGs), and heads of various corporate func-
tions such as finance, audit and communications (see Appendix 3).

Boards comprised of subsets of EMC members help set priorities related
to the departmental strategic results. A results management structure helps
pull together teams representing the range of skills needed to deliver specific
results, while the organizational structure groups EC staff knowledge and
talent along functional lines. In terms of reporting to parliamentarians and
Canadians, each spring and fall EC produces annual Reports on Plans and
Priorities (RPP [TBS, 2008b]) and Performance that respectively provide high-
level summaries of the Department’s plans and priorities for the next three
years and an overview of performance and achievements in the past fiscal year.

Science and Technology (S&T) is the foundation of EC’s activities with
about two-thirds of the Department’s personnel and 70% of its budget dedi-
cated to S&T activities. The formation in 2006 of a new S&T Branch led
by an Assistant Deputy Minister (see Appendix 4), provides a cross-cutting
function within the complex mix of line and results management structures
through which EC conducts its business.

3 Direct quotations in the text of the report are shown in italics but have been not been at-
tributed except as referenced.
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The Branch marshals about 20% of EC’s workforce (~1400 employees) work-
ing in S&T facilities and labs located right across Canada (EC, 2009b). With
expertise in various areas* EC is one of the top ten performers of environmen-
tal S&T in the world (based on a 2006 bibliometric study by Science-Metrix
[Bertrand and Coté, 2006]). As the top producer of peer-reviewed publica-
tions in environmental research in Canada (an average of 736 annually,
2006-2008%), EC is a collaborative hub on the topic; preliminary results from
a new study show that in 2007 “almost 90% of EC’s peer-reviewed scientific
publications are co-authored with at least one external partner” (Enros, pers.
comm.).

Over 80% of EC publications reviewed in the Science-Metrix study were
co-authored with others in Canada and worldwide.

The Department’s 10-year vision for managing and conducting science was
outlined in its first-ever Science Plan® released in 2007 (EC, 2007). The Plan
sets out the following mission for Environment Canada’s science:

“To deliver the high-quality knowledge, information and data that
enable the Minister, the Government, the Department and other
decision makers to enhance the health and safety of Canadians,
protect the quality of the natural environment, and advance
Canada’s long-term competitiveness.”

The 2008-2009 EC RPP states (TBS, 2008a):
“It is also critical to communicate Environment Canada’s success in
generating tangible environmental, social and economic benefits
through its science and technology activities. To this end, work will
be undertaken to improve tracking and communication of the
impact of the Department’s science and technology.

Improving the effectiveness with which science informs policy devel-
opment is core to the Department’s business. Environment Canada
will enhance practical mechanisms for strengthening science-policy
linkages, and the Department will use science-policy liaising func-
tions to help improve targeting of departmental science and technol-
ogy results internally and to decision-makers.”

Research planning commences in response to a call from EC’s Corporate
Planning Secretariat — guided by both the RPP and EC’s Science Plan.
Generally, at the working level, proposals by research scientists are rolled up

*These include water, wildlife, climate and atmospheric science and monitoring, meteorol-
ogy, environmental monitoring, pollution prevention and control, ecology, health and envi-
ronmental toxicology, environmental technologies, science-policy and knowledge translation
and brokering.

5Figures based on work by S&T Liaison Division, Environment Canada.

¢ln 2009 a complementary Technology Plan was approved by EMC. This will be rolled into
the Science Plan creating EC’s first S&T Plan.
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into section plans that are then discussed at the Divisional level before being
presented at Directorate (line structure) and Outcome Project Grouping (OPG
— results management) fora. At the latter, input to the plans will have been
solicited from other parts of the organization (e.g. other Directors General
[DGs] and OPG leads, Regional Directors General).

OPG priorities and commitments are then further synthesized for presenta-
tion by DGs at the appropriate Board which then recommends what projects
should be funded to EMC. Practically speaking, clients and partners are more
likely to be asked to provide their input earlier in the process than later, once
senior managers become more heavily involved. Grants and Contribution and
requests for Capital will also have been developed during this process.

For this study, personnel from a number of S&T Branch Directorates’
were interviewed including from the Atmospheric Science and Technology,
Science and Risk Assessment, S&T Strategies and Water Science and
Technology directorates.

Canadian Water Network

The Canadian Water Network (CWN) was created as a result of a Federal
government program unveiled in 2001 that sought to create Networks of
Centres of Excellence (NCEs [CWN, 2009b]). These NCEs were designed to
promote economic development and improve the quality of life of Canadians
through uniting research with the knowledge and resources from industry. As
one of the four original NCEs, the CWN draws together universities, govern-
ment, industry and non-governmental organizations (NGOs) in a network

to develop opportunities and knowledge relating to the provision of safe and
clean water to Canadians.

The CWN aims to achieve its goals by establishing and developing
national partnerships and communities of practice, uniting multidisciplinary
research with water managers/personnel to create knowledge for decision
makers, enabling them to tackle key water management issues. The CWN
creates projects and initiatives to address Canadian water issues, provides
internships and scholarships to students, hosts workshops and seminars, and
publishes magazines and newsletters. The CWN also provides funding for
water research in the following areas (CWN, 2009a):

e drinking water source protection;

® managing cumulative impacts to water resources and aquatic
ecosystems,

* managing regional water demand, supply and allocation, and

e optimizing reliability of water treatment and delivery.

The CWN has moved towards several strategies for developing research
including knowledge translation calls, targeted research calls (e.g. wastewater

7Just over 40% of S&T Branch staff work on water, ~25% atmospheric, ~17% science and
risk assessment and ~6% on S&T strategies issues.
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and drinking water) and consortia (user-driven programs). The CWN seeks to
ensure Canadians receive value from the investment made in research and that
this propels Canada to lead the world in water management. Highlights of
some of their activities include:
e study on arsenic found in drinking water in Canada,
¢ working with communities across Canada to reduce the cost of
repair and replacement of underground water infrastructure,
® project on sustainable stormwater management, and
e project characterizing and modelling pathogen risks in groundwater
of First Nations communities.

CWN researchers design their own research projects. Theme leaders are
responsible for coordinating the research and for the synthesis and communi-
cation of outcomes.

The CWN’s new consortia program is a self-sustaining network that unites
perspectives and expertise to solve problems with science while focusing on
user needs. The process begins with two one-day workshops where invited
professionals determine knowledge needs/gaps, potential opportunities, share
best practices and develop research proposal calls (CWN, 2008b). Funding is
committed by the CWN, funding partners are sought, and research programs
begin based on the workshops. Knowledge translation, training and network-
ing are built into the consortia (ibid).

In 2007/2008 the CWN provided a total of over C$2.5M in research
funding (CWN, 2008). The CWN network of partners includes 55 universi-
ties, 32 industry partners and 109 government departments/other institutions
(NCE, 2008). In 2006/2007 CWN was made up of 132 researchers in univer-
sities across Canada and 182 graduate students and other personnel totaling
314 (NCE, 2008).

Two senior network officials and a senior researcher were interviewed in
this study.

Department of Indian and Northern Affairs, Government of Canada
The Department of Indian and Northern Affairs (INAC) is the Canadian fed-
eral department dealing with Aboriginals and the northern region (INAC,
2009; and see Appendix 5). INAC derives its mandate from the Indian and
Inuit Act (and subsequent amendments/treaty agreements) and the statutes
passed in the late 1960s relating to northern development. INAC aims to help
Aboriginals and Northerners improve their social and economic well-being,
create healthier and safer communities and to participate in Canada’s eco-
nomic, social and political development. Most of the programs INAC operates
are delivered jointly with Aboriginal communities, provinces and territories.
INAC’s key activities include:

® negotiating and implementing land claims and self government agreements,

e delivering services such as housing, education and social support to

Status Indians,
® managing land, and
® engaging in various economic development endeavors.
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Relating to the environment, INAC is responsible for the transfer of land/
resources to Aboriginals and Northerners according to land claims, devel-
oping natural resources and protecting the environment — specifically with
regards to climate change, contaminants and sustainability issues. Its scientifi-
cally based programs include:

e International Polar Year (IPY): an international and wide-ranging
program of scientific research relating to the Arctic and Antarctic
regions.

e Northern Contaminants Program (NCP): addressing human exposure
to contaminants found in local wildlife.

e Managing water resources in the Northwest Territories and Nunavut.

INAC operates across Canada in ten regions (Atlantic, Quebec, Ontario,
Manitoba, Saskatchewan, Alberta, British Columbia, Yukon Territories,
Northwest Territories and Nunavut) and had a budget of C$6,850M for
2008-2009 (TBS, 2008c¢).

An official from the Department’s Northern Affairs Organization was
interviewed in this study.

City of Toronto, Toronto Water
Toronto Water is the service division responsible for water related services/
activities within the City of Toronto (see Appendix 6). Toronto Water aims to
provide its customers with “quality water services through supplying drinking
water and treatment of wastewater essential for protecting public health and
safety, in an environmentally responsible manner” (City of Toronto, 2008,
p. 84). Some of the activities Toronto Water engages in include:
e treating and distributing water to 2.6 million residents of Toronto,
e collecting and treating wastewater,
¢ implementing and carrying out capital projects (infrastructure),
* meeting legislation from the Ontario Ministry of the Environment,
e running the WaterSaver Program which uses various measures to
reduce the consumption of water by residents and businesses
(rebates, initiatives, etc.), and
® protecting water quality.

Toronto Water is divided into six sections: (Toronto Water, 2009)
e Water Treatment and Supply
e Wastewater Treatment
e District Operations
e Water Infrastructure Management
e Operational Support, and
e Business Operations Management.

Toronto Water’s 2008 budget totaled C$677.4M and a budgetary plan was
passed for C$2.9B allocated for capital projects from 2009 to 2012 (City of
Toronto, 2008, p. 119). All operating revenues obtained by Toronto Water are
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generated through user fees and other charges, not by property taxes (City of
Toronto, 2008, p. 85). Toronto Water employs 1,546 full-time employees and
operates four water treatment plants, four wastewater treatment plants, three
wastewater plant laboratories as well as pumping stations, water mains, reser-
voirs and other related infrastructure (Toronto Water, 2009).

A senior city manager was interviewed in this study.

Interview synthesis results

The next four sections are a synthesis of the responses provided by respond-
ents regarding the five main categories of questions. Specific quotes are used
for illustrative purposes and have not been directly attributed to individuals.
Interviewees did not necessarily provide comment on all sections, inputting
only where they felt they were in a position to do so.

Science producers

The planning and management of research projects and programs
DEFINITION

Science users, as defined by this group, included policy makers (including for
international negotiations), senior managers, provincial governments, other
departments, municipalities, individuals in the producer’s department/staff, the
science/research community (particularly other scientists working in similar
areas), industry and NGOs. (For the CWN, the users were mainly provincial
and federal government and industry, and to a lesser extent, NGOs.) For most
respondents, the ultimate users were considered to be the Canadian public
although they were not involved directly in the research planning process.

PROCESS

Users were usually involved in the early stages of planning research projects
often via face-to-face meetings/workshops to provide input. It was felt that
users know the problems and need scientific research to solve them, in some
cases approaching the researchers directly. From the researcher’s standpoint
this differed from “consulting” work (e.g. to solve a specific problem), by
allowing exploration of techniques and their applicability elsewhere.

Face-to-face meetings were considered important from a trust-building
standpoint; however, a number of respondents felt that having users involved
at the outset was not necessarily the norm among their colleagues.

There was an awareness that research was more likely to be funded inter-
nally if it fitted under existing programs, whether in a scientist’s own or in
other government departments. A bottom-up process for research planning
appeared to predominate, differing from a more top-down process in the
U.S.A. in one example cited.
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DISSEMINATION PLANNING

It was considered a given that researchers will disseminate the knowledge and
money was set aside for some aspects/some of the time. Ongoing communica-
tion with users — including sending them research reports — was considered
important by some.

The communication of results — the routes and mechanisms for bringing
the research results to the attention of users and enabling their use

AIMS

“Users are looking to find a researcher to help them solve a problem.” Also,
researchers communicate their results and thus decision makers become
more aware of the research and may get involved — “it’s like a self feeding
process” said one researcher. Another noted “initially a science-push started
the research and as the field developed more (especially in the U.S.) a pull has
developed by the end user communities to apply these methods.”

VEHICLES
Communication for this group was usually focused on peer-reviewed publica-
tions; however, there were divergent views as to their utility in getting infor-
mation to users beyond the scientific community. “Definitely publishing and
technical documents don’t get the message across [to non-science users].”
However, manuscripts were seen as “the bread and butter,” and along with
conference presentations helped inform other scientists about work done,
while reports and workshops were a key method to inform other users.
Although face-to-face briefings and interactions were felt to be a preferred
avenue to effectively transfer information, “it’s not typical to meet face to face
with a regulator for a briefing” noted one researcher. Workshops involving
multiple users and partners can allow for feedback on user needs, in turn facil-
itating formulation of funding proposals for further work.

INNOVATIVE VEHICLES

New mechanisms being used include training courses and technical guidance
documents but their effectiveness is questionable, leading one research leader
to move more to face-to-face meetings. Online training courses are also being
attempted, and while there is considerable user demand for these offerings it
is too early to evaluate their effectiveness and some skepticism exists that “iz’ll
translate into [the users] doing things correctly.”

PROCESS

There is often no dedicated funding for dissemination although “it is natural
to write a report at the end;” also there is an expectation of upward briefings
and presentations at conferences and workshops. Reports distributed in hard
copy and on the Internet are useful, though one interviewee noted “websites
are a challenge; we’re trying to use the Internet, but without dedicated money
to keep it going it is tough.”
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The roles of interpreters and intermediaries in making results available

to users in a form which is useful

SKILLS

Respondents in this category valued communication and interpersonal skills, as
well as credibility and familiarity with the issues (See Table 18). Building trust
was considered key to facilitating knowledge transfer. Co-location/proximity
of the intermediaries to the science producers was desirable. “An ability to cap-
ture the science and express it in a way that the audience can understand” is
important, noted one respondent, adding that “it’s easier when they are closer
(physically) and it’s easier when they’re involved from the very start...”

USAGE OF INTERMEDIARIES

However, often there are no intermediaries involved, with researchers talking
or providing a report directly to the end users. “Using intermediaries is the
exception; it happens when a large report is needed — when someone above
thinks there should be a large report (or promises a large report) or if it’s a big
issue and a report would be timely to show that we have leadership in that
area and that research is going on” said another.

While their focus was on doing the science (“as a researcher I perceive
that peer reviewed article writing is seen as more important than knowledge
dissemination”), science producers indicated that intermediaries should be
involved from the start of the process and can bring together the right policy
makers and the right researchers.

INSTITUTIONAL LENS

The potential for whole organizations (including Environment Canada) to act
as an intermediary body — providing an imprimatur of credibility — was raised
with a caveat: “a challenge with intermediary bodies [can be] a lack of bis-
tory, continuity and consistency.” Understanding the issues at play was critical
in the view of one participant: “if someone was taking my place they would
really need to understand the conflict and the background and the politics.”
And have patience!

SUCCESSFUL EXAMPLE

The dedicated S&T Liaison group at EC was noted as having played a role

in organizing workshops and publishing reports. Such user-friendly synthesis
reports were judged useful in a number of instances, as was the potential to
flag science information on the web or in internal reports for senior managers.
It was felt that participants at workshops (e.g. NGO representatives) can also
play a knowledge dissemination role by transmitting information further once
they themselves have it.

8 An overview of top skills for intermediaries — based on responses from all four of the inter-
viewee categories — can be found in this table.
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Engagement with stakeholders

LEVEL AND METHOD OF ENGAGEMENT

If they are sufficiently vocal or prominent, stakeholders can drive issues and/
or processes if they want to. Roundtable discussions can be effective for elicit-
ing stakeholder needs as well as providing them information they may want.
However there can be confusion between stakeholder engagement and stake-
holder-driven processes. One respondent indicated their preference was for
bringing stakeholders in at the middle of the project and providing informa-
tion and looking at options to move forward, rather than at the outset when
“there’s an expectation that they’re going to run the show.”

BENEFITS

Benefits of engagement relate to building trust between parties to get common
understanding and buy-in. Scientific experts in a given field are relatively easy
to identify and bring together to speak with stakeholders but it is more dif-
ficult to know who the “right” policy people are to invite. Intermediaries

can play an important role in ensuring the right people are at the table. “You
would get a different meeting if there were only research scientists present”
said one participant.

The evaluation of processes of dissemination and utilization

DEFINITION

Ultimately, success is universally measured by what degree the research has
been integrated into policy/programs/regulations and by how (environmental
management) techniques change based on the science done, i.e. to what extent
has research been applied and/or recommendations acted upon? However,
shifting from a view that dissemination of research should only occur via the
scientific literature can be difficult in academe: “95% of proposals say we’re
going to publish in good journals in terms of dissemination. Trying to change
that is a challenge.”

INDICATORS

For researchers, citations of research in the peer-reviewed literature were also
very important and can easily be assessed; “personally and for our [institu-
tion’s| reputation, success in research dissemination and utilization is the
scientific citations: how many scientists read it, cite it and want a copy. How
widespread is it known?” said one science producer. Overarching reviews
can use citations as a measure of whether the “right” kind of science is being
undertaken.

A number of other indicators of success were also mentioned:
e Demand/longevity/downloads of reports from workshops, assess-
ments, etc.,
e How often data sets are requested,
e Numbers of interviews with the media,
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e Public knowledge about the research: “Knowing that we work to
develop public trust; that we have things under control and are
looking at things” elaborated one researcher, and

e Whether funders choose to invest a second time.

Senior science managers

The planning and management of research projects and programs
DEFINITION

This group defined users as policy/regulation makers (including for interna-
tional negotiations), science managers, provincial governments, universities,
other coordinating bodies, other departments and the Canadian public; how-
ever, most stressed the use of science by their own department.

PROCESS

This group relied heavily on ongoing and face-to-face meetings with users and
scientists to plan and produce relevant research. Also mentioned was the fact
that the approach should be tailored to the situation.

One respondent indicated long-term plans are developed every five years
and as a part of this, “annual plans...are created by the research commun-
ity and are then discussed with the user community as part of a normal work
planning process.” In that case those plans are then revised, modified and
built on, based on a science user challenge function. Another senior science
manager noted that outcomes can be channelled to the Canadian public via a
“technology transfer mechanism [that] involves regular meetings between the
science and user groups.” The process is dynamic as the strengths and weak-
nesses of the research, and the science capacity to deal with issues, are com-
municated.

Workshops featured heavily as part of the process, and could involve just
the science producers producing a “science plan,” or also users identifying
their needs and what further information is required. Canada’s involvement
in the Intergovernmental Panel on Climate Change (IPCC) was cited as an
example of the latter, being “regular meetings of scientists and policy makers
in the theme [of impacts and adaptation]...to ensure the science is relevant.”

For another respondent, when the users were the internal depart-
ment, face-to-face meetings or workshops occurred at the outset to plan the
research. And external users who had an agreement with the department were
involved in the setting of the initial priorities, reviewing the progress, and
engaging in the final reporting that contributed to subsequent phases of the
research. As well, this respondent also utilized a consortium of users, research-
ers and funders, where users were involved at the outset and were presented
with the results at the end.
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IMPETUS

The driving force behind research, as reported by this group, is the users (e.g.
policy makers), as well as the researchers. “It is mission driven” said one,
while another noted the value of “a win-win partnership... The science needs
to be relevant so it can survive and the [user| needs the science.”

Another respondent remarked that the researchers identify emerging issues
and flag them for research projects. As well, policy makers and regulators
identify issues that require the focus of researchers to contribute to the under-
standing of the problem and to commence action to remedy the issue. They
noted that this is “a top-down as well as bottom-up approach...it is a two-
way street in setting priorities and planning.”

DISSEMINATION PLANNING

The interviews with this group demonstrated that in the planning stages,
inconsistent attention is paid to dissemination strategies and related finances.

One respondent noted that for some programs specific monies are allo-
cated for dissemination, whereas “in others, one ends up scrambling look-
ing for ways to disseminate.” Cabinet/Treasury Board submissions and
Memoranda of Understanding are some of the methods for allocating money
for the dissemination of research. However these funds are generally allotted
to “the Communications department,” and not necessarily towards work-
shops or meetings. Whereas specific governmental allocations might be made,
“other times it is just understood that money will go to disseminating the
results.” For another respondent, money to produce assessments (summaries)
is built into the resources. Also, for another senior science manager, money is
put towards dissemination “but it’s not done at a very conscious level.”

Across the map with science managers, there is no consistent focus or
attention to the planning and financing of dissemination.

The communication of results — the routes and mechanisms for bringing
the research results to the attention of users and enabling their use
VEHICLES

Research results are targeted to science users via a specific communication
vehicle from among various methods. On occasion, users might request a
specific approach. For one manager, various vehicles are frequently used in
combination; they include peer review publications, face-to-face meetings,
summaries (assessments), reports, workshops, data sets and websites. For
another respondent the communication was targeted and thus “project and
client specific.” In terms of understanding how a user prefers to be apprised
of research it was said “you need to have ongoing dialogue and hopefully that
will determine how users want the results.” Also noted was that the prefer-
ence of the users would surface during planning workshops.
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BEST TOOLS

Senior science managers favoured face-to-face meetings as an effective way

to communicate results. According to one respondent, “face-to-face meet-
ings are by far the best... there is an immediacy to them.” It was felt that such
meetings improve the understanding of the topic by the receiving community.
Another reason for this preference was that a report can gather dust on a
shelf: “there is no guarantee with a report that a client will read it.”

Also favourably mentioned were science assessments that provide back-
ground knowledge and recommendations on various issues. The example of
the Canadian Council of Ministers of the Environment (CCME) workshops,
organised by EC’s Science and Technology Liaison Division, were mentioned
as a good example. Drafted by experts, they dealt with background knowl-
edge, the state of the water science in specific areas of interest, key users and
recommendations. These assessments on different topics (such as agricultural
nutrients, urban water, etc.) were made available in hard copy as well as
online. One respondent noted publication timescales did not appear to hinder
the users in terms of utilizing the research.

The roles of interpreters and intermediaries in making results available

to users in a form which is useful

NEED

The role of intermediary was considered necessary in the process of science
production and dissemination as it is important to compile and target the
research. Intermediaries can tailor dissemination tools to particular audiences
and contribute to more effective uptake, understanding, and therefore utility
of knowledge.

Intermediaries are used in some instances to produce tailored synthesis
reports to transmit research to key users and groups. One participant stated
that “we have relied on an intermediary group to translate research into
understandable language.” Intermediaries are considered useful because they
are a step removed and have a different perspective, can more easily relate the
information to overarching questions and can judge the research dispassion-
ately. They have a broad knowledge of programs and projects, and thus can
field many questions that researchers would not be able to.

According to one respondent, intermediaries can bring the science status
to a negotiation table in a focused and timely manner much better than the
research community. When intermediaries take the information once it is pro-
duced this frees up the researchers “to devote most of their time to [generat-
ing| that information.”

Who performs this role? Intermediaries or researchers?

Respondents differed in their perceptions of the necessity of science produc-
ers contributing to research dissemination; however, most recognized the ben-
efits of having a separate intermediary function. One of the science managers
expressed that “researchers need to follow through until the benefits of their
research are accrued....One cannot just do the research and move on.”
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One senior research manager found it important that “the institution...rec-
ognize the need for this function if they wish to maximize their investment

in Research and Development.” This respondent noted that some argue for
researchers to undertake the communication aspects directly but found this far
less desirable.

Having intermediaries physically located close to the researchers was also
a common suggestion; however, a respondent noted that it may not be criti-
cal: “I suppose at the end of the day having them embedded allows for more
focussed efforts, but I'm not opposed to having them in a separate unit as
long as my priorities are being met.”

As well, it was noted by one respondent that as there used to be a greater
number of intermediaries in Environment Canada, “many scientists are start-
ing to undertake these activities themselves.” Another respondent noted that
researchers appear to be improving at translating raw data into understand-
able language. The idea that researchers need to contribute more to the dis-
semination effort may be a solution to resource shortfalls that do not allow
for a separate group of intermediaries.

The use of consultants to facilitate workshops, communicate the research
and draft reports was mentioned as a possibility, and concern was expressed
about the lack of suitable training in writing synthesis reports.

REQUIRED SKILLS

Science knowledge was the most commonly cited requirement for a success-
ful intermediary by this group (Table 1). Also mentioned were communication
skills, interpersonal skills, the ability to forge trust/understand the client and
the ability to synthesize data. A graduate degree was the preferred educational
background for an intermediary according to one respondent. Additionally,
the desire to add insight and marshal the information as opposed to doing the
research could be a personal suitability requirement.

Engagement with stakeholders

VALUE

For the most part, responses were limited regarding the involvement of stake-
holders, which may indicate that science managers do not devote significant
attention to this (or perhaps take it as a given?); however, sharing information
and collaborating were seen as key benefits of engaging with stakeholders.
For one Director General “the benefits are clear,” it is possible to collaborate
with other countries and groups on tools such as models where “it would be
a lot of work if we were to develop our own.” Another EC directorate has
had many requests from other government departments such as Agriculture
and Agri-Food Canada and the Department of Fisheries and Oceans (DFO)
for joint projects which are seen as win-win situations. Finally, the question of
better understanding the knowledge needs of stakeholders was mentioned.
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The evaluation of processes of dissemination and utilization
DEFINITION

Explicit definitions of success were not focused on by the respondents in the
science managers group; rather they focused more on meeting clients’ infor-
mation needs and delivering on the priorities and objectives of the government
as aspects of success.

Stressed by respondents was meeting client needs by providing accurate,
timely and relevant information. A respondent noted that a program is
implicitly deemed a success “if the clients are satisfied.” For example, when
providing meteorological data to the Canadian Meteorological Centre (CMC)
the information needs to be accurate, thus success would involve meeting their
expectations of accuracy.

Senior science managers also focused on the relevancy of the research as
defining success. One manager understood methods of evaluating success as
determining how “effective [the programs are] in providing the relevant infor-
mation in a timely manner.” One example of success cited was an instance
where “the science has identified the issue, the impacts and the benefits to
acting [to remedy the issue].” In another case, the topical and geographic
scope of a consortium of municipal users, researchers and funders was broad-
ened (thus increasing its relevancy) and it received continued funding.

More exposed and accountable to the upper levels of government, senior
science managers are keen to meet the government’s priorities. One man-
ager stated “the thinking/mindset is that we have to be delivering on the
government’s priorities and objectives.” Additionally, the focus on achiev-
ing the government’s goals is evident as managers wish to meet the needs of
the department’s policy makers. A respondent cited the satisfaction of policy
makers as a contributor to their success; “the managers I interact with in the
policylregulatory areas have never voiced dissatisfaction with the guidance
they’re getting or the products they’re receiving.”

INDICATORS

Indicators of success for this group include the uptake of recommendations,
longevity of reports, continued funding, bringing an issue to the table, and
citation indices. A key indicator of success was if research recommendations
were carried out. For example, the recommendations from a series of water
science assessments produced by EC in conjunction with the CCME were
acted upon. Furthermore, these reports were cited by others (as shown by a
metrics study), including provincial politicians according to one senior science
manager. These reports are still in demand seven years after their publication,
thus, their longevity is also an indicator of their utility.

Continued funding of programs by stakeholders was another indicator
of success. For example, a consortium of users, researchers and funders was
created to deal with water issues. The users found the information useful and
funding was renewed. Continued support from the department and superiors
is also an indication that the work and research is valued. Bringing an issue
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to the table, whether an international negotiation or a small workshop, is an
indication of success as it demonstrates the relevancy and innovative nature of
the research. Finally, citation indices are utilized to determine how useful the
research is and how often it is cited by others.

MEASUREMENT

Respondents found measurement necessary, but noted that there is no formal
process or method for measuring success. A senior science manager stated that
they did not use any formal evaluation of projects. Another respondent had
similar views; “I'm not aware of a formal process to judge whether or not the
program I manage has been effective... There is no report card at the end of
the year...it’s very ad hoc.” A third respondent found that the evaluation was
implicit, while another felt “a goal is to try and formalize the assessment of
studies.”

Methods used to attempt to measure the success of a project or program
include peer review, informal user feedback, data metrics, mid term and OPG
reviews. It was observed that no formal process or methods are in use to
measure success; however, attempts are made to measure the success of the
research.

CAUTIONS WHEN MEASURING SUCCESS

One respondent offered a caution about measuring success; they said that, if
we define success and measure it in a limited fashion we could be stunting the
development and exploration of science. In human resources, success can be
measured by the percentage of minorities or of females in the workplace; how-
ever, this would be limiting and dangerous for the sciences. For example, it is
necessary to question the feasibility and benefits of a change in the accuracy of
weather forecasts by one-quarter of a degree. In science “we have uncertain-
ties and look at how to best manage those uncertainties.”

It was also noted that research should be evaluated bearing in mind that
research takes a long time to bear fruit. One respondent noted that “research
doesn’t work on the time scale of a few months — it can be a few years, even a
decade.” For example, radar was developed for use in warfare and developed
gradually over decades to be utilized by various fields of science.

Intermediaries
The planning and management of research projects and programs
DEFINITION

Science users are routinely viewed as a multi-sector audience. This held true
for federal government intermediaries who argued that environmental sustain-
ability is only achieved through the actions of many participants.
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PROCESS

There was an overwhelmingly consistent view among intermediaries that sci-
ence users need to be identified and engaged early in the cycle of planning and
managing research programs; most respondents felt this was a prerequisite to
success. Within government, and particularly in the area of risk assessment or
regulatory programs (e.g. mercury, acid rain) or major substance-specific ini-
tiatives such as the Chemicals Management Plan, there is a deliberate attempt
to connect the policy and science communities early in the planning process.
Respondents provided several examples where, based on several years of posi-
tive experience, near-routine mechanisms for including users in the planning
process had been developed. This task becomes more challenging for initia-
tives that have not internalized (formalized) this science policy link. In this
case, proactive opportunities, and champions, need to be found to help bring
these two communities together.

Not surprisingly, given that respondents were in fact intermediaries, they
actually undertake brokering work. They become familiar with previous
policy documents and existing research needs, organize meetings and work-
shops to bring users together, coordinate/pull together policy questions/needs,
prioritize science needs, solicit requests for proposals, manage selection proc-
esses, summarize research results and disseminate findings back to key audi-
ences.

In various instances, the policy community participates throughout the
entire multi-year assessment process, not just at the outset or conclusion. In
some cases, insofar as providers of research knowledge are actually man-
dated to make that knowledge more applicable to end users, they place equal
emphasis on the use/policy side.

DETERMINING USERS’ NEEDS

Intermediaries indicated there is generally little understanding of what science
users want and how they want it. Pockets of research are underway to develop
a better understanding of the science-seeking behaviour of program manag-
ers and policy makers. There is, however, no substitute for actually bringing
key science users together to ascertain their preferences and needs. In some
instances a consortium model is helping to better institutionalize and integrate
the determination of policy needs.

Respondents’ views can be grouped into two main themes here. First, face-
to-face workshops/meetings were the preferred mechanism for ensuring that
the research meets the user’s needs. Anecdotally and quantitatively, interme-
diaries indicated that this mechanism has been very well received by policy
makers. Sustained communication between policy and research communi-
ties was viewed as equally important, and could be maintained through other
tools such as phone calls, e-mail, etc.

Second, was the need for deliberate and targeted dissemination of research
results to key user audiences to ensure better receptivity and use. The tran-
scription of results into products of various lengths and formats was viewed as
an important element to ensure that users’ needs were being met.
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DISSEMINATION PLANNING

Generally, resources and responsibilities for dissemination are not built into
projects and programs, and if they are, they are only nominally funded.
Resources can be obtained to print materials or post them on the Internet (trans-
lated where necessary), but broader dissemination of results is usually not budg-
eted for and therefore less effective. Funding cycles were identified as a major
deterrent. A suggestion from one respondent was targeting the main science users
and having them further disseminate (“domino”) the information out.

Equally problematic, is the lack of skill sets required to translate research
results into plain language summaries. Direct access to dedicated graphics sup-
port to prepare visually interesting materials for a given audience was also
noted as being highly desirable.

DISSEMINATION STRATEGIES
Two positive experiences or procedures have helped here. Intermediaries have
increased emphasis on securing researchers’ presentations, publications and
conference products, etc. so they can be better shared with the user community.
This informal approach has worked well to the point where there is almost an
expectation from both the research provider and user for these materials.

For large research providers moving towards a consortia model, research-
ers are required to have a knowledge translation plan when they submit
their initial proposal for funding. They have to identify their outcomes and
end users, and are required to be conscious of where/how their information
is getting out. Researchers have apparently functionally changed the whole
aim of their research due to inputs from end users. There is, however, no a
priori requirement for an amount in the budget to go towards dissemination.
Typically a project would produce at least one communications deliverable,
such as a workshop or plain language summary. Delivering effectively to the
end user was viewed generally as a difficult task.

The communication of results — the routes and mechanisms for bringing

the research results to the attention of users and enabling their use

AIM

Intermediaries indicated the dominant aim for communicating research results
to users was not only to develop regulatory instruments, but also to assess
whether these instruments had impact. The need to inform a forthcoming
policy or program, regardless of sector, was an additional important aim.

COMMUNICATION STRATEGY

The various mechanisms were viewed within the context of a toolbox approach,
suggesting that different audiences will require different channels of communica-
tion. There is no “one size fits all” approach. Knowing the needs of users, and
targeting them individually with potentially unique forms of science knowledge is
fundamentally important. There was relatively little patience for general science
communication broadcast models where users were ill defined. Intermediaries felt
that early involvement of the policy community had the ancillary benefit of secur-
ing ownership of products, facilitating further transmission.
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VEHICLES

Results are made available to different users through vehicles such as news-
letters, websites, face-to-face meetings/workshops, magazine articles, pres-
entations at national symposia and through dissemination of peer-reviewed
publications. Some researchers participate in government advisory panels that
are integrating their understanding into a broader initiative. New media tools
such as wikis and using the Internet have not proven very successful so far;
intermediaries indicated Sharepoint and wiki collaborative sites often start out
enthusiastically and then drop off in use. Often these sites will see little discus-
sion but many documents posted.

Some intermediaries felt that scientists tend to focus on peer-reviewed pub-
lications rather than other avenues to communicate their results. However,
risk assessors preferred peer-reviewed publications given their need for
enhanced credibility and transparency.

Within government there is increased use of briefing notes, manager-
friendly graphs and slide decks. A useful tool has been the summary of lead-
ing edge papers in a way that is accessible to users in a bimonthly” literature
review format. Websites remain popular tools, but maintenance and posting
(translation) costs and long approval times (particularly in government) can
entail considerable posting delays. Some intermediaries remained lukewarm
about the utility of the Internet: “my clients are too lazy to go to a website. If
they want something they just call me or send an e-mail. They want what they
want when they want it” said one. Online, up-to-date and user-friendly publi-
cation lists or digests seem relative rare, though identified as a promising tool.
Face-to-face dialogue again surfaced as a key mechanism for getting results
to users. Often in the form of issue-specific workshops, this tool not only
helped get key information to policy and program users, but seemed to be the
only useful approach to solicit feedback from these users to better inform and
adjust the research agenda. In one case a follow-up survey discovered that
96% of workshop participants indicated that sustained dialogue/networking
was the key to ensuring the science-policy divide is minimized.

More effort is warranted towards determining communication channels
preferred by end users.

The roles of interpreters and intermediaries in making results available

to users in a form which is useful

NEED

Again, not surprisingly, respondents advocated the need for intermediar-

ies. Researchers, in spite of subtle changes to promotion processes, remain
focussed on scientific productivity for career progression. Practically, research-
ers simply don’t have time to disseminate findings more broadly, and learning
sabbaticals, while great in concept, rarely happen.

°The frequency could be weekly, bimonthly, monthly etc. depending on how active a particu-
lar science field is in terms of publications.
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Intermediaries are needed to re-package the research to target different users.
“I spend 80% of my time brokering ...I am evaluating the needs of the client
and helping figure out how to get the science community to meet those needs”
stated one intermediary. One individual did not see themselves as a knowl-
edge broker, arguing the risk assessment community can interpret the results
straight from the research community. This same individual, however, indi-
cated much of their time was spent translating the needs of the policy people
back to the science community. All viewed the intermediary function as a
fairly new activity. In the consortia approach, an organization such as CWN
could be seen as the critical broker.

REQUIRED SKILLS

This group had strong views about required skill sets. Strong written and oral
communication skills are fundamentally important (Table 1). A background
in science was viewed as important, as were interpersonal skills to develop
and maintain relationships and trust in both science and policy communities.
Science training was viewed as paramount to enhance professional credibility
and in gaining the trust of researchers.

ROLE REQUIREMENTS

The suggestion was that the intermediary role should not be left to a junior
position. One interviewee described this as the ultimate matrix management
job where you have no hierarchal authority over anyone, and where the cal-
iber of the delivery of that service is contingent on the caliber of the individual
doing the job. The parallel with complex or strategic sales and market-

ing came up, with one respondent noting “I am struck by parallels between
knowledge adoption and the sale of services... a broker needs the ability to
clearly analyze the receptor organization.” This respondent argued that a suc-
cessful (complex) sale passes through four phases — trust, need, help and deci-
sion — remarkably similar to the steps needed for a user to receive and utilize
science knowledge in a decision-making process.

INSTITUTIONAL LENS

It was felt that existing organizations are generally poorly equipped to carry
out the intermediary function. Also, the knowledge broker or interpreter role
simply does not fit easily in existing job classifications/descriptions, though
many individuals undertake the role, at least in part.

A strong case was made for the need for more institutional recognition
for this role, and in some cases this is happening, where the organization has
some recognition that this task is different and important, and where the
movement of knowledge is funded, even minimally: “it is a nascent field and
more organizations are becoming aware of the need.” “People are slowly
waking up to knowledge transfer and translation, and that you need to go
beyond the science push. It is very sporadic at the moment and this field
could benefit by bringing together a of community practice.” “In Canada as
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elsewhere the health sector (in part because of major issues such as the SARS
crisis and various foodborne disease outbreaks) is much further abead in this
regard and we can learn a great deal from them.”

Organizationally, there was less clarity on where the intermediary func-
tion, often called “science advisor,” should reside. Some argued this function
should be embedded within a science division to maintain more neutral or
objective advice. Others suggested positioning within the community that is
using the information for greater relevance and utility. All agreed the broker
position needs to be elevated, located close to senior management (Director
level) and preferably co-located with scientists. “Trust is established by fre-
quent contact, so co-location is important” concluded one interviewee.

Engagement with stakeholders

AIMS

Stakeholder groups are routinely engaged or targeted to help more broadly
implement policies or programs, undertake abatement or protection actions
or galvanize the research effort. It is viewed as important to involve them at
the outset of a given initiative, and periodically throughout, though not at

all stages: “we invited them to workshops so they could see the result of the
assessment...they participated in providing ideas as to how we should develop
science plans and policy based on the outcome of the assessment.”

STRATEGY

When disseminating research results to stakeholder groups, there was con-
siderable success with working through larger regional, national or sub-
ject-specific professional or industry organizations to further broadcast
messages. “We found it much more efficient to write an article and put it in a
Wastewater Association’s newsletter or website than seeking out wastewater
contacts in cities and towns.” Again care was taken to write for this audi-
ence. A further useful tool has been broader, if only internal, posting of sci-
ence updates that middle and senior managers can routinely access. EC’s S&T
Liaison’s “Report to ADM” [chronicling science updates and news| was a top
download on the Department’s Intranet and has been cited as a best practice.”
Clearly there is a market for these summaries that help inform departmental
decision making.

Large national and consortia meetings are generally used by large research
programs that highlight and convey partner/user needs and present research in
terms of how it serves (and can better serve) the end users’ needs. Further, “people
interact with people at these meetings that they would never interact with.”

The evaluation of processes of dissemination and utilization
DEFINITION

On the issue of what constitutes “success” in research dissemination and uti-
lization, there was some variation. Some intermediaries suggested success is
measured by what degree the research has been integrated into policy/pro-
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grams — “we measure our impact as to whether or not the document is used/
cited as underpinning some policy decision.” Others argued success is where
the dissemination determines where future research effort is required. And still
others added that success is where this knowledge has informed a decision-
making process. Awareness amongst stakeholders is also a positive sign and
“the fact that the two groups are talking or planning a project together is a
measure of success in itself.”

Some questioned where the demand for evaluation was coming from.
“No one has ever asked us to justify our work. The only time I've presented
this kind of information is when we’re trying to rationalize our existence or
explaining what we do in the context of re-organizations. Our clients never
ask because they’re well aware of these products and they use them.”

CWN’s consortium-based approach is intended to internalize the deter-
mination of whether the end user is getting what they want. CWN has also
produced a knowledge transfer tool kit with a checklist that is intended to
provoke thought as to what communication tools are being used.

MEASUREMENT

All agreed evaluative tools for assessing research utilization, impact and
adoption are lacking. One observation was that including longer timelines

to demonstrate impact was important (i.e. not just 1-2 years later). Two fur-
ther challenges were highlighted: policy makers who seem to change jobs
frequently make it difficult to maintain continuity and follow-up on research
impact/usefulness; and the need for evaluation tools that are more predictive
— “evaluation at the end is too late, so we need a more robust evaluation job
that is ongoing throughout.” Developing a suite of practical metrics for meas-
uring research impact would be most useful.

Evaluations in this area are relatively rare. One respondent indicated they
developed and subsequently published a follow-up survey from a series of
national, water sector-based science-policy workshops. Three hundred work-
shop participants (research managers and the policy/program community)
were surveyed to determine if the workshop tool was a mechanism to better
inform decision making, with very positive feedback on use and impact.

Science Users

The planning and management of research projects and programs
DEFINITION

Not surprisingly, science users self-identified as users. They also noted policy
makers (including for international negotiations), senior managers, provincial/
territorial governments, other departments, municipalities, their own depart-
ment/staff, science/research community, industry, NGOs and the Canadian
public.
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PROCESS

Science users were all involved in the process of defining and informing
research conducted — some in heavily structured initiatives involving national
and regional committees. As well, they all had involvement early on in the
planning process. Many of the respondents cited face-to-face meetings and
workshops to gather user input and develop research priorities (referred to
by one respondent as “the collegial model™). As a result of these face-to-face
meetings “[the researchers and policy makers] all go away with an under-
standing and the research is done.”

This collegial model was advocated by one respondent where the organi-
zation would often join with other interested parties to solve common prob-
lems, collaborate, pool resources and provide an effective method for reaching
target audiences. Another group has an extensive committee structure with
regional committees feeding into a national management committee that
involves users, determines what research is to be conducted, and then pro-
duces a blueprint defining these priorities. Annual and periodic plans (usually
in five- to six-year intervals) are developed on the state of the science; every
five years was viewed as a useful timeframe to demonstrate new developments
as science usually evolves in a slow fashion.

RATIONALE - USER INVOLVEMENT

Respondents highlighted the need and rationale behind involving users at the
outset — mainly to create relevant and demand-driven research that meets their
goals. A respondent noted that research might be needed to solve a specific
issue; therefore, the users (those who are familiar with the issue), are necessary
from the outset. One respondent’s feelings were that “the people that need the
research [should] set the priorities.”

RATIONALE - RESEARCHER INVOLVEMENT

Regular contact with researchers was viewed as important to help policy
makers understand the science. Researcher involvement was also important

to give them a sense of ownership over the prioritized research. One partici-
pant emphasized that you need the researchers present to “make sense” out of
the science; “the policy makers know where the end destination is, but need
the researchers input on how to get there.” Another respondent noted that
researchers are necessary to synthesize existing research, help identify gaps
and contribute to project design.

ACCOUNTABILITY ISSUE

When these two sides came together in planning, it was noted that at times,
accountability regarding following through was lacking. At these meetings,
researchers and policy makers would often agree to the research needs on a
specific topic, however, at times this research would not be completed because
it was no one’s “job” to ensure it was done. Users can be left with gaps in
research when there is no clear person or group accountable for ensuring the
research is done.
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DISSEMINATION PLANNING

The level of attention devoted to planning for dissemination and communi-
cation may be related to the nature of the organization’s goals. For most in
this group it was assumed or implied that some form of dissemination would
occur — such as a brief, presentation or a journal article. A notable exception
involved a program where informing the public was a main goal and thus the
researcher or research coordinator (via a plain language summary) presents
the information to the relevant audiences. In this instance plans were created
to dictate how the dissemination would occur in schools and communities,
and these activities were budgeted for. For the most part, however, dissemina-
tion was expected, but not explicitly detailed in the planning stage.

The communication of results — the routes and mechanisms for bringing

the research results to the attention of users and enabling their use

AIMS

Users were clear that the objective for communicating results was to put rel-
evant user audiences in a position to utilize the information to solve a prob-
lem, be they consumers/the public, policy makers or managers. For example,
Environment Canada seeks to inform consumers about potentially hazardous
chemicals present in everyday consumer products and empower them to make
conscious choices about the products they purchase.

VEHICLES
Different vehicles are utilized to communicate the results to different audi-
ences.

Research summaries, the Internet, conferences, scientific journals, pam-
phlets and call-in radio shows were vehicles used. Some of these materials
were made more accessible by translating them into various local (Aboriginal)
languages.

One respondent identified two main user groups, and then tailored the
various approaches to each group — technical users (industry specialists
with relevant expertise) and civil society, who are reached via “Grandma
Summaries.” “You need to target the audience with a tool from your toolbox,
not one blanket method.” Grandma Summaries (“plain language explanations
that your grandma would comprebend”) are useful for informing the public.
More complex summaries are more appropriate for operators, managers
and directors —“those who will make decisions.” For one respondent the end
vision of utilizing the research should drive the communication; “I want to
communicate research to solve a problem.”

Issue-specific communication strategies that identify relevant users stand
the greatest chance of success. One science user noted that the researcher or a
respected coordinator/manager in the community would present information
to Aboriginal communities in the North. Another participant used targeted
seminars/symposia; inviting a select number of individuals with a vested inter-
est or involvement in an issue and having the researcher present the research
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and field questions. In both of these organizations the user coordinates a meet-
ing where the researcher is the one who presents the research. The face-to-face
aspect was seen as important in these meetings as it allows for discussion and
results in a more dynamic approach compared with users reading a research-
er’s report.

One respondent felt the consortium model is extremely useful as it allows
a host of interested users to obtain the information to relate to other users
and to collaborate. Most science users indicated that journal articles are per-
haps not the most useful or timely communication vehicle, as it is difficult to
stay abreast of where and when articles are being published. One participant
noted that “in terms of achieving environmental results, it’s not helpful when
there’s a long delay [between when research is completed and when the results
are available to users in a journal].” Since users need information in a timely
manner, it would be useful for the information to reach users before a lengthy
publication process.

CHALLENGES

The question of who is accountable and responsible for communicating
research results hinders strengthened science-policy links. Reaching the target
audience at a level and in suitable language was a challenge for respondents.
There is no substitute for developing an understanding of science users’ sci-
ence-seeking behaviour.

An accountability issue exists as to who should communicate research to
users. Is it the researcher’s responsibility? Should they seek out and present
their material to users? Is it the users’ responsibility to locate a relevant
researcher and obtain information? Or should it be the responsibility of a
body independent of the two, but with knowledge and contacts on both sides?
For one user surveyed, it was felt the onus was on them to further disseminate
information; “we have to ensure the information gets back to the (impact)
communities.”

One individual mentioned the main drawback of individual researchers
communicating their information is that they are only able to brief a user on
their specific area of research/expertise, and often provide little overarching
sound science advice and further ideas for improving linkages. In other cases
researchers put their research into plain language summaries which were then
further developed by intermediaries.

When it is not clear who is accountable to communicate research, oppor-
tunities are lost for making informed decisions and for reducing the divide
between researchers and policy makers.

One respondent noted that it is difficult to reach their target audience
in meaningful terms as their audience — consumers — lack the knowledge of
many substances used commercially. In essence they do not think in terms of
substances, but in terms of products on the shelves. This issue of informing
consumers is compounded by the fact that government cannot refer to prod-
ucts. The respondent noted that the private sector is much better positioned to
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present consumers with technical knowledge due to their marketing lens and
their ability to speak in terms of products; as well civil society is utilized in
this function. Knowing that the target audience is more receptive to informa-
tion from the private and civil society sectors, this individual was able to more
efficiently target the research by working with manufacturers’ associations at
conferences and NGO’s to inform them of substances so they can transmit this
knowledge to consumers.
The view was expressed that “government (institutionally) doesn’t know how
to talk to citizens; consumers have a greater tolerance for uncertainty.” The
notion here was that while government departments may excel at support-
ing a Minister’s communication needs, large bureaucracies have difficulty in
communicating results to the public — hence the successful approach of utiliz-
ing non-government entities such as non-profit organizations and the private
sector to communicate to citizens where relevant.

Meeting the user’s knowledge needs can be difficult because there is
little understanding of which specific formats users’ prefer research pre-
sented in. One respondent even questioned whether this can be known at all.
Respondents suspect that little has been done to determine this methodically.
It appears as if respondents hone their methods based on experience — what
seems to work and what does not. Only one respondent mentioned formal
evaluation of their communication techniques. In this case focus groups were
utilized to evaluate “Grandma Summaries,” and the findings merely rein-
forced concerns that information was not permeating recipient audiences.

One science user recognized that some channels of communication are
ineffective at reaching certain communities, leading to targeting their audience
via widely used phone-in radio shows. As well, they have plans to remedy
inconsistent Internet access by developing broadband access and bandwidth
in Northern Canada. Understanding what channels of communication would
be most effective in reaching the target audience has made dissemination more
effective and efficient.

The roles of interpreters and intermediaries in making results available
to users in a form which is useful

NEED

Intermediaries were needed to bridge the gap between researchers and policy
makers, compiling science knowledge into a coherent package, and re-pack-
aging the information for varied audiences. Anecdotes from the respondents’
own experience demonstrate the practical need for intermediaries. “This role
is fundamental to decision making” said one science user. Another user said
that virtually all of the research received is obtained via intermediaries.

Key challenges in the dissemination of scientific research includes different
language, timelines and operating environments of the two parties frequently
involved in a project. It was noted that intermediaries routinely take complex
science to policy makers in an accessible format while juggling procedural
requirements and communicating big-picture visions back to the researchers.
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The need to make connections between different areas of research is also
necessary. Research is much more valuable when it provides an overall pic-
ture linking water, wildlife, and the atmosphere. One respondent noted that
“[intermediaries] put the pieces together, (the different aspects of science) and
massage it into relevant information for what concerns [the target audience].”

It is also important for an intermediary to package the information for a
specific audience by highlighting and drawing out information relevant to that
audience. One respondent’s organization required plain language summaries
and key results/messages directed to the public for every project, and interme-
diaries were necessary to produce these products. Another organization took
technical science assessments and transformed them into a product suitable
for the public’s consumption.

CHALLENGES

Several challenges facing intermediaries were noted, including lack of support/
resources and the limitations of government. One organization was in need

of a person with the skills of an intermediary but lacked such a staff member;
the respondent suggested it would be easier for a larger organization to jus-
tify having a staff member dedicated to serving as an intermediary. The dif-
ficulty of government communicating with the public surfaced again and one
respondent indicated that intermediaries, in their task of communicating with
audiences, need to understand the limitations and requirements when commu-
nicating on behalf of “the government.”

REQUIRED SKILLS

Science users indicated that key intermediary skills include strong science and
policy knowledge, and the ability to combine information (Table 1). Science
and policy knowledge was essential “to speak both languages.” As well, the
ability to collate information, make links and take information to a broader
level was mentioned frequently. Finally, the ability to understand the client
was paramount. Given these demands there was general agreement that the
intermediary role be filled at a more intermediate to senior level position.

Engagement with stakeholders

VALUE

The value in engaging with stakeholders was found to be in sharing infor-
mation, facilitating collaboration, and in solving common problems.
Stakeholders were easily identified and include, for example, human health
and environmental NGOs, industry, the international community, and specific
sectors of society (e.g. Aboriginals). These stakeholders utilize the information
to inform their own clients, the public and to contribute to the development
of their own products/services. A respondent explained that “the process is
intended to share priorities and information and also for them to bring their
information to us.” Engaging stakeholders was important for one respondent
where silos in government departments were limiting the utility of informa-
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tion, and so engaging more stakeholders would allow for more linkages and
collaborations to be made. Engaging stakeholders was also useful for assessing
the success of programs and projects.

METHODS

Face-to-face methods of communication were utilized most frequently in
engaging with stakeholders. For example, one organization has a stake-
holder’s council — made up of industry, NGOs and Aboriginals — that meets

to share priorities and information. This structure also has sub-councils that
are issue- or region-specific. Also utilized were targeted symposia where rel-
evant stakeholders met by invitation only to discuss issues, research, and share
information.

The evaluation of processes of dissemination and utilization
DEFINITION

While there were different expressions of what constitutes success in research
dissemination, all gravitated to similar ideas. Success was often defined as
the research leading to positive action or changes. For example, research that
regulates the use of a given substance, and an eventual downturn in the use
of that substance, was defined as success to one individual. “It’s all about
action” stated one respondent. For another science user “success is research
that sees its way to the implementation of corrective action.”

When queried further, some argued success might simply be increased
awareness, citing the examples of public understanding of contaminants found
in animal meat in the North, or awareness of consumers regarding substances
in products. Success could also be demonstrated if the research is further dis-
seminated to other stakeholders or users who then use it to solve their own
problems or to integrate it into their respective regulations or policy.

INDICATORS

Other indicators of success include decision makers having the information they
need, and positive feedback about the process and organization of the program.
Decision makers and managers need to not only be receiving this knowledge but
also understanding it. It is a considerable failure if a decision maker has to make
a decision regarding a problem and has not received adequate science informa-
tion or advice. One group received feedback that their clientele had requested
that other programs model themselves after their program — a clear indication
of success. Further, “the level of long-term stakebolder involvement and com-
mitment, and integration of information, in itself is a success.”

MEASUREMENT

Surveys were infrequently utilized but provided some valuable insights into
the success of science dissemination. Focus groups with the public were uti-
lized in one case and showed that “Grandma Summaries” were ineffective
because they dealt with substances and not consumer products. This evalu-
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ation process showed that neither the subject matter nor the language reso-
nated with the public. This helped better target their information.

Also, government regulators are increasingly using mandatory market sur-
veys from manufacturers and distributors on the use of commercially available
products to better gauge impact.

Another group utilizes user feedback, mostly from local communities who
provide guidance as to what programs and projects are of interest to them.
Peer review teams were utilized to assess projects and the usefulness of peri-
odic science assessments.

On the whole though, quantitative tools to measure research dissemi-
nation effectiveness and impact are not heavily utilized, nor are system-
atic procedures for evaluation in place. There is complete recognition of the
importance of such tools and for more complete measures of the impacts of
research including how, once research has been further disseminated, it is then
utilized by other parties.

The following section synthesizes the overall findings for each group of
respondents drawing out key elements for every category of questions.

The planning and management of research projects and programs
e Respondents routinely viewed users as a multi-sector audience, not
just government decision makers. Users identified included: internal
and external policy makers and managers at federal, provincial,
regional, municipal and international levels; industry, NGOs, the

Canadian public (as an ultimate user) and the science community

itself (e.g. academe).

o This observation was refreshing and consistent with principles of
sustainability (i.e. the need for a multi-sector approach and that it
is not just up to government and to empower many entities
[including the public] with research knowledge to optimize the
likelihood of impact/results).

® There was consensus that users need to be identified and engaged
early in the cycle of planning and managing research programs.

Various approaches are utilized to plan research with users (there is

no cookie-cutter formula); however, face-to-face (personal) commu-

nication in the form of meetings/workshops is the preferred mecha-
nism for early involvement. Ongoing communication and
engagement is viewed as critical and is practiced in select initiatives.

o Science producers interviewed felt that involving users early on
was not usual among their colleagues.

o The observation from interviewing intermediaries was that
involving science users in project planning and management is
facilitated when there is a regulatory or risk assessment driver. It
is more challenging and opportunistic when trying to integrate
producers and users into routine daily activities outside of a
major program. This was a key observation.
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o Intermediaries felt strongly that there is generally little under-
standing of what science users want and how they want it. As a
result, there is no substitute for bringing key science users
together with researchers early in the planning cycle to identify
their preferences and needs.

o The consortium model is helping to better institutionalize and inte-
grate the determination of policy needs early on. This is an emerg-
ing trend and successful approach, though still relatively new.

e Science users want to be involved at the outset of planning research
activities. They view this as critical to: a) ensure the research meets
the users’ needs, b) ensure policy makers have a firm grasp of what
science is required, and what the limitations and knowledge gaps
are, and ¢) to give the researchers ownership over their research.

o “The people that need the research [should] set the priorities”
said one user.

e Science users — it is clear that although these respondents use the
science (to produce policy/regulations, solve real problems in cities
and ecosystems, forge international agreements, for example), they
also channel the information out to other relevant audiences/stake-
holders/users, who then use the information themselves. In effect,
they could also be viewed as intermediaries.

o “We get information from intermediaries and then serve as an
intermediary ourselves in getting the information to other deci-
sion makers.”

e Generally, resources and responsibilities for science knowledge
dissemination are not built into projects and programs, and if they
are, they are only nominally funded. It is often assumed that dissemi-
nation will occur but there is little attention paid to planning
approaches and allocating finances directly to dissemination.

o Science users suggested that planning improves when a given
organization is mandated to inform an audience, and in these
(few) instances, resourcing is usually built in early.

The communication of results — the routes and mechanisms for bringing
the research results to the attention of users and enabling their use

e Science producers remain focussed on peer-reviewed publications,
but they are also aware of this medium’s limited utility for optimally
informing decision making.

o The odd researcher has pursued, and continues to explore, other
avenues to inform users, though most do not proactively dissemi-
nate; proactive dissemination occurs when mandated.

e Science managers, intermediaries and science users are more aware
of the need to communicate by targeting users with varying tools
such as face-to-face meetings, research summaries and reports,
periodic science assessments, workshops, data sets and websites.

116



SWEDISH ENVIRONMENTAL PROTECTION AGENCY
Report 5958 e A comparison of European and North American approaches
to the management and communication of environmental research

o There are, however, mixed reviews on the usefulness of new
media tools including wikis and other Internet-based approaches.

o Science managers prefer face-to-face meetings — they are found to
be immediate and effective, though they have their limits (time
consuming for researcher if they do many/are in demand).

o Face-to-face communication is also the best approach if the intent
is to inform/influence research priorities.

Intermediaries frequently viewed this as a toolbox approach — differ-

ent audiences will require different channels of communication.

o “You need to target the audience with a tool from your toolbox,
not one blanket method.”

o There is no “one size fits all” approach. Knowing the needs of
users, and targeting them individually with potentially unique
forms of science knowledge is fundamentally important.

Science users were clear that the objective for communicating results

was to put relevant user audiences in a position to make use of

information to solve a problem, be they consumers/the public, policy
makers or managers.

Users frequently distilled end user groups into two categories:

o Technical users such as industry specialists or managers with
relevant expertise (where more detailed or informed communica-
tion was possible), and

o Civil society (who are better reached via “Grandma Summaries”).

A successful approach: bring the research expert to the end user

audience for face-to-face communication and engagement.

o Users made frequent use of workshops/seminars/meetings to get
researchers to present key results to end users. The user would
fund a given research project, then engage the researcher to
disseminate directly to other divisions and groups within or
beyond their organization to ensure the end user gets the message.
This works well for both operational and policy/program staff.

Another successful approach: linking language with audience.

Managers with responsibility for regulatory (substance specific)

programs realize it can be difficult to reach their target audience and

modify consumer behaviour. They are increasingly engaging industry
associations, the private sector and NGOs to use their marketing
expertise to present consumers with information that they can relate
to. This is an underappreciated broker function.

o “Government (institutionally) doesn’t know how to talk to
citizens...” While government departments may excel at support-
ing the Minister’s communication needs, large bureaucracies have
difficulty communicating results to the public, hence the success-
ful approach of utilizing non-government entities to communicate
to citizens.
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e There is some experience with targeted science communication and
institutionalizing links to facilitate ongoing communication between
research and policy communities. Some users have also been sur-
veyed in terms of their preferences for receiving science information,
but more work here is needed.

* An impediment to communication: the long delay between research
results and publication in a peer-reviewed journal is not helpful.
Interim communication is essential to optimally inform decision
making.

e There is a need for deliberate and targeted dissemination of research
results to key user audiences to ensure better receptivity and use.
Understanding the science-seeking behaviour and preferences of
users is critically important.

The roles of interpreters and intermediaries in making results available
to users in a form which is useful

e All participants expressed an overwhelming need for intermediaries
and the role they play.

o Researchers, in spite of subtle changes to promotion processes,
remain focussed on scientific productivity for career progression.
Policy analysts have competing priorities and short timelines
giving them little time to broker.

o Research managers stressed the capacity constraints of researchers
and therefore the need for dedicated intermediaries as opposed to
the researchers playing a large role in the dissemination strategy.

¢ Intermediaries serve to compile and synthesize complex scientific
information, highlight policy-relevant information, make linkages,
and tailor information to specific audiences.

e The skill sets'® of the intermediary are critical. They include: a
background in science and policy; strong interpersonal, written and
oral communication skills; and the ability to develop trust and
understanding with both researchers and science users.
Understanding the science needs of program managers and policy
makers is fundamentally important.

o Intermediaries added that they are outcome driven, selling com-
plex services and networking abilities to take the information to
the next level.

o Science managers found the main value of intermediaries was
their ability to tailor research to different audiences.
Intermediaries are ideally positioned to act in this capacity as they
have a wider lens and knowledge base. They must also be able to
form trusting relationships with and understand the client’s needs.

10 See also Table 1 — Top Skills for Intermediaries
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A science background is fundamental to summarize complex
information. Finally, science managers and intermediaries pre-
ferred that intermediaries co-locate with the science producers to
help develop relationships and produce better results, but voiced
no ultimate preference whether intermediaries should organiza-
tionally be part of science or policy units.

o Intermediaries view themselves as knowledge brokers and actu-
ally do the work of bringing people together and transcribing
knowledge.

o All but science users mentioned the need for interpersonal skills in
intermediaries.

e There is a need for more institutional recognition for this role, and in
some cases this is happening. Knowledge brokering should not be
left to a junior position.

e A successful approach: the consortium model brings together inter-
ested users to help focus the research needs, fund research and
communicate to end users. It is a demand-driven model, and a major
brokerage function.

e Some organizations have acknowledged that this role is different and
important, and that the mobilization of knowledge should be funded.
o In some organizations, including government, intermediaries exist

but are rarely referred to as such by title.

o In the vast majority of cases, however, this has not translated into
improved recognition at the working level or more funding to
carry out these functions.

o The health sector in Canada is more advanced at knowledge
brokering; the environmental sector lags.

o Science producers noted that utilizing intermediaries on projects is
the exception, not the rule.

e It is a nascent field and it could benefit by bringing together a com-
munity of practice.

Engagement with stakeholders
e Intermediaries and science users engage or target stakeholders to help
more broadly implement policies or programs, undertake abatement
or protection actions or to galvanize the research effort. It is viewed
as important to involve them at the outset of a given initiative, and
periodically throughout, though not necessarily at all stages.

o “We invited them to most workshops so they could see the result
of the assessment...they participated in providing ideas as to how
we should develop science plans and policy based on the outcome
of the assessment.”

e Stakeholder knowledge needs were typically identified by engaging
them in face-to-face meetings. This tool works well and is preferred.

e When disseminating research results to stakeholder groups, there
was considerable success with working through larger regional,
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national or subject-specific professional or industry organizations to

further broadcast messages.

(6]

An intermediary said “we found it much more efficient to write an
article and put it in a wastewater association’s newsletter or
website than seeking out wastewater contacts in cities and towns.”

e Large national and consortia meetings are generally used by big
research programs that highlight and convey partner/user needs and

present the research in terms of how it serves (and can better serve)

the end users’ needs.

(6]

“People interact with people at these meetings that they would
never interact with.”

The evaluation of processes of dissemination and utilization

e There are subtle differences in the various interpretations of what

constitutes “success” in research dissemination and utilization:

(6]

Study participants generally agreed that a fundamental metric must
include the extent to which research has informed or influenced a
policy or program decision: “Success is research that sees its way to
the implementation of corrective action” said one science user.
Science producers added indicators such as demand and longevity of
reports, frequency of requests for data sets, quantity of media
interviews, public knowledge of the research, continued funding, the
number of citations publications receive, and saw the reputation of
the researcher and their institution as also being important factors.
Managers honed in on meeting clients’ needs and delivering on
government objectives as aspects of success. This included provid-
ing the clients with relevant, accurate and timely research.
Bringing an emerging or new issue to the management table was a
unique metric here.

Intermediaries added that informing and/or influencing future
research priorities should also be an indicator of success.

Science users added much of the same but focussed on how
effectively it contributes to solving a real-world problem. A
further indicator of success included whether decision makers
have the necessary information and whether they are actually
understanding this information. Improved awareness was also
flagged as an indicator here.

e Quantitative tools to measure research dissemination effectiveness

and impact are not heavily utilized, nor was there a systematic

procedure for evaluation.

o

(¢}

Some organizations have assessed impact and there is increased
awareness of this need. Little expertise exists, however, to under-
take such assessments.

Consortium-based approaches will be useful to internalize the
determination of whether the end user is getting what they want.
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o A science manager cautioned in terms of measuring success. First,
if there is too strict a definition of success, opportunities to
develop and expand science (particularly discovery based) may be
overlooked or ignored. Second, metrics may not be sensitive to
the long timelines for scientific inquiry, potentially discounting
knowledge developed over multi-year cycles.

e Improved metrics for measuring research and science communication
impact are needed. For a more complete measure of impacts, captur-
ing research utilized by other stakeholders and users is fundamen-
tally important.

Conclusion

Our interviews, encompassing four main groups of players involved in the
science-policy continuum, yielded important information related to environ-
mental science dissemination and use in the Canadian context. We ultimately
find no startling differences among the views of respondents on the various
topics, rather what might be best described as subtleties in interpretation, with
a number of common themes emerging.

While the usual caveats must apply when dealing with a small number of
respondents (including not extrapolating individual views to entire organiza-
tions), a number of preferences and trends are evident. For example, consist-
ent support was expressed for the role and required skills of intermediaries in
bridging among various communities, including science producers and users.
These Canadian results should prove useful in the broader SKEP-ERA inter-
comparison with European and U.S. interviewees related to the dissemina-
tion and implementation of environmental research. Broader conclusions and
insights can be found elsewhere in the main report.
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Table 1: Top Skills for Intermediaries

Three main skills an intermediary needs

Science Communication

Producers

Communication

Senior Science Communication

Managers

Desire to add insight
to research

Ability to forge trust

Intermediaries Communication

Communication Outcome driven

Ability to forge trust

Communication

Selling complex
services

Networking abilities

Organizational skills/
communication

Change management

Science Users

Organizational skills/
communication

Assessors

Secondary
interpreters

Communication

Communication

Communication
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Appendix 1: Alphabetical,
categorized!! list of participants'?

Alex Bielak® Director, S&T Liaison, S&T Strategies Directorate,
S&T Branch, Environment Canada

Don Brooks* Director of Operations, Canadian Water Network

Silvina Carou® Air Quality Science Advisor, Atmospheric Science Assessment
and Integration, S&T Strategies Directorate, S&T Branch, Environment Canada

Bernadette Conant® Director of Programs, Canadian Water Network

Michael D’Andrea* Director, Water Infrastructure Management,
Toronto Water, City of Toronto

Nicole Davidson* Manager, Chemicals Management Plan Research and
Monitoring, Science and Risk Assessment Directorate, S&T Branch,
Environment Canada

Tom Edge*! Research Scientist, Study Leader, Waterborne Pathogens,
Ecosystem Health Assessment, Water S&T Directorate, S&T Branch,
Environment Canada

George Enei** A/Director General, Science and Risk Assessment Directorate,
S&T Branch, Environment Canada

Michael Goffin* Director, Strategic Integration and Partnerships, Ontario
Region; and Director, Great Lakes Ecosystem Initiative, Environment Canada

John Lawrence*? A/Director General, Water S&T Directorate, S&T Branch,
Environment Canada

Charles Lin* Director General, Atmospheric Science and Technology
Directorate, S&T Branch, Environment Canada

Heather Morrison*® Senior Science Advisor, Atmospheric Science Assessment
Integration, S&T Strategies Directorate, S&T Branch, Environment Canada

Kelly Munkittrick*! Canada Research Chair, Ecosystem Health Assessment,
University of New Brunswick; Theme Leader, Canadian Water Network;
Associate Director, Canadian Rivers Institute

1 Participants are categorized as #': science producers (researchers); #2: senior science
managers; *: intermediaries; #: science users; and **: Misc.

12Since we, as interviewers (ATB and KS) also had views related to the questions based on

our respective positions within Environment Canada, our responses were also considered in
developing this report.

125



SWEDISH ENVIRONMENTAL PROTECTION AGENCY
Report 5958 e A comparison of European and North American approaches
to the management and communication of environmental research

Joanne Parrott* Research Scientist and Section Chief, Priority Substances
Effects, Water S&T Directorate, S&T Branch, Environment Canada

Keith Puckett*? Director, Air Quality Research, Atmospheric Science and
Technology Directorate, S&T Branch, Environment Canada

Sarah Rayfield® S&T Policy Analyst, Science Policy Division,
S&T Strategies Directorate, S&T Branch, Environment Canada

Karl Schaefer® Head, Strategic Science Policy, S&T Liaison,
S&T Strategies Directorate, S&T Branch, Environment Canada

Russel Shearer** Director of Northern Science and Contaminants Directorate,
Northern Affairs Organization, Department of Indian and Northern Affairs,
Canada

126



SWEDISH ENVIRONMENTAL PROTECTION AGENCY
Report 5958 e A comparison of European and North American approaches
to the management and communication of environmental research

Appendix 2: Document distributed
to participants prior to interview

SKEP study of the dissemination and
iImplementation of environmental research

We are carrying out a collaborative study for SKEP" of the approaches taken
by its members to the dissemination and implementation of research. The
overall aim of the study is to compare North American and European prac-
tices in the dissemination and implementation of research. We want to estab-
lish what works, what doesn’t and why. The Swedish EPA, U.S. EPA and
Environment Canada are partnering in this effort.

The study will build on the review of dissemination of implementation
of environmental research in Europe carried out in 2006-2007 (http://www.
skep-era.net/site/files/WP4_final %20report.pdf).

Interviews with staff concerned with doing, managing and using research
comprise the heart of the study. We are interested to get your views and expe-
rience in relation to the questions set out below. We would particularly like to
hear about practical examples and case studies.

We expect the interviews to last around an hour. With your permission
we would like to record our conversation to help with our writing up. (The
recordings will be confidential and destroyed at the end of the study.) We cur-
rently plan that the study report will comprise a set of annexes summarizing
our findings for each country/organization, and a main text which synthesizes
overall conclusions. We will not attribute comments to individuals and will
provide an opportunity to all who contribute to comment on the draft for
their country/organization.

In addressing the following questions we would like to explore how the
different circumstances and aims of research projects and programs influence
the effectiveness of approaches to dissemination and utilization:

¢ The planning and management of research projects and programs:

o When are the users of the research identified?

o How are they involved in research planning, project specification,
project selection, project/program management, and the research
itself?

o How is it ensured that the research meets the users’ needs?

o Are resources and responsibilities for dissemination built into the
projects and programs?

13 SKEP (Scientific Knowledge for Environmental Protection) is a European network of envi-
ronmental ministries and regulators. http://www.skep-era.net/site/2.asp
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¢ The communication of results — the routes and mechanisms for
bringing the research results to the attention of users and enabling
their use:

o What are the aims of communicating the results of research to
different users?

o How are results made available to different users?

o What are the benefits of different mechanisms for information
transfer, for example, research reports, summaries, syntheses,
websites, face-to-face meetings and workshops?

o What mechanisms are used to promote and support the use of the
results?

e The roles of interpreters and intermediaries in making results avail-
able to users in a form which is useful:

o To what extent are interpreters and intermediary bodies involved
in the transfer and translation of information between research
results and the inputs that the end users (policy makers, regula-
tory decision makers, etc.) actually need?

o What is involved in these processes of interpretation and how do
they contribute to the successful utilization of the research?

o What skills, capacities, inter-relationships and organizational
arrangements are necessary to ensure that research results are
successfully transferred to, and interpreted for, the users?

* Engagement with stakeholders:

o What are the aims of engaging with stakeholders on research
results?

o What are their knowledge needs and how are they met?

o How is it ensured that the processes of research dissemination
and utilization are transparent, build trust and meet Aarhus
requirements?

e The evaluation of processes of dissemination and utilization:

o What constitutes “success” in research dissemination and utiliza-
tion?

o How is it evaluated for projects and programs?

We look forward to talking with you.
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Appendix 3: Environment Canada
organization chart

Source: TBS (Treasury Board Secretariat). 2008. EC Report on Plans and
Priorities 2008-2009. www.tbs-sct.gc.ca/rpp/2008-2009/inst/doe/doe00-eng.asp
(Accessed: 25 February 2009).

Minister

f Deputy Minister ]

| Associate Deputy Minister J

Audit and
Evaluation Branch

-

Communications Branch

Chief Information
Officer Branch

Enforcement Branch

Corporate Secretariat

Finance and
Corporate Branch

Environmental
Stewardship Branch

-

International Affairs Branch

-

Human Resources Branch

7

-

Regional Directors General

|

Meteorological Service
of Canada (MSC)

J

{ Strategic Policy Branch

=
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Appendix 5: INAC organization chart

Source: INAC (Department of Indian and Northern Affairs). 2009.
Sectors and Regions. http://www.ainc-inac.gc.ca/ai/scr/index-eng.asp
(Accessed: 25 February 2009).

Ministen of Indian Affairs and Northern Development and
Federal Interlocutor for Métis and Non-Status Indians

The Honourable Chuck Strahl

Sectors

Treaties & Aboriginal
Government
Senior ADM

Michel

Policy & Strategic Direction

J

Corporate Services

Communications

Director General
Maryse Pesant

Human Resources
& Workplace Services

3 Senior ADM 1
Director General
F Sl Wmton Marielle Doyon
Education & Social i ;
Development rams Audit & Evaluation
and P Executive
ADM Chief
Christine Cram Anne Scotton
Chief Financial Officer Corporate Secretary
Jim Quinn Steve Johnston
L J
Office of the Senior General Counsel,
Federal Interlocutor INAC Legal Services Unit
— L
L ml “d Irnn ] Tom Saunders
Lands &
Economic Development
ADM
L Sara Filbee J Special Operating Agencies

| Indian Oil & Gas Canada
é Executive Director and CEO
L ¥

Inuit Relations Secretariat
Executive Director

}_

Christopher Duschenes Strater Crowfoot
Resolution &
- Individual Affairs
ADM
& Caroline Davis )
Regional Operations
<[ e Sanior :”. ! Regional Offices
| South of 60°
Gina Wilson
-~
Northern Affairs
Organization Regional Offices
ADM North of 60°
Patrick Borbey
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Appendix 6: City of Toronto
organization chart

Source: City of Toronto, November 2008. City of Toronto 2008 Budget
Summary, p. 21. http://www.toronto.ca/budget2008/pdf/2008BSweb.pdf
(Accessed: 25 February 2009).

[
Citizen Centred Services A*

Deputy City Manager

Sue Corke

Social Development,
Finance & Administration
Nancy Matthews
Exec. Director

3-1-1 Project Office**
Neil Evans
Project Director

Children's Services
Brenda Patterson
General Manager

Court Services
Bamy Randell
Director

Economic Development,
Culture & Tourism

General Manager

Emergency Medical
Services
Bruce Fam, EMS Chlef
& General Manager

Public Health*
Dr. David McKeown

Madical Officer of Health

Affordable Housing
Office**
Sean Gadon

Toronto Office
of Partnerships**
Phyilis Berck
Director

Homes for the Aged
Sandra Pitters
General Manager

Parks, Forestry
& Recreation
Brenda Librecz
General Manager

Shelter, Support &
Housing Administration
Phil Brown
General Manager

Social Services
Heather MacVicar
General Manager

[
Citizen Centred Services B*

Deputy City Manager
Richard Butts

Technical Services
William Crowther
Executive Director

Waterfront Secretariat
Elaine Baxter-Trahair
Project Director

City Planning
Gary Wright
Chief Planner &
Exec. Director

Fire Services
William Stewart
Fire Chlef &
General Manager

Municipal Licensing
& Standards
Vacant
Exec. Director

Solid Waste
Management Services
Geoff Rathbone
General Manager

Policy, Planning, Finance
& Administration
Carol Moore
Exec Director

Toronto
Environment Office
Lawson Oates
Director

Toronto Building
Ann Borooah
Chief Bidg. Officlal
& Exac. Director

Toronto Water
Lou Di Gironimo
General Manager

Transportation Services
Gary Welsh
General Manager

* The Medical Officer of Health reports to City Council through the Board of Health

** Special Project Offices

***interim reporting relationship pending establishment of 3-1-1
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Internal Services*

Deputy City Manager &
Chief Financial Officer
Joseph P. Pennachetti

Corporate Finance
Len Brittain
Director

Finance & Administration
Bruce Shintani
Director

Financial Planning
Josie La Vita
Director

Treasurer
Cam Weldon

Accounting Services
Mo Lewis
Director

Pension, Payroll &
Employee Benefits
Ivana Zanardo, Director

Purchasing & Materials
Management
Lou Pagano
Director

Revenue Services

Guiliana Carbone
Director

Information & Technology
David Wallace
Chief Information Officer

Special Projects
Joe Farag
Director

Chief Corporate
Officer
Bruce Bowes

Public Information***
Ada Bielow (Acting)
Manager

Facilities & Real Estate
Chuck Donohue
Executive Director

Fleet Services
Geny Pietschmann
Director
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A comparison of European and

North American approaches
to the management and
communication of

environmental research

As a follow up to a study of research management and communica-
tion practices carried out in Europe in 2006, a further study has been
undertaken to examine analogous processes in Canada and the United
States, and to compare approaches and experiences in Europe and
North America. The study has been carried out by a team from Sweden,
Canada and the United Kingdom as part of the work programme of the
SKEP (Scientific Knowledge for Environmental Protection) network of
European environmental ministries and regulators (www.skep-era.net).
The focus has been primarily on research programmes funded by
environmental ministries and agencies, and associated bodies: research
carried out with the intention that it should inform environmental
policy making and regulation. Both the original European study and
this follow-up study explore the following five areas:

e The planning and management of research projects and pro-
grammes: in particular, the ways in which potential end-users of
the research are involved in planning, project selection, project
and programme management, and potentially the co-produc-
tion of knowledge;

e  The communication of results: the routes and mechanisms for
bringing the research results to the attention of users;

e The roles of interpreters and intermediaries in making results
available to users in a form which is useful;

e Engagement with stakeholders: how to ensure that information is
made available to stakeholders in a form which meets their infor-
mation needs, enables them to play an effective role in the decision-
making process, and that processes are transparent and build
trust; and

e The evaluation of processes of dissemination and implementation.

L . .
gl Canada  msn smr g

Swedish EPA SE-106 48 Stockholm. Visiting address: Stockholm - Valhallavagen 195, Ostersund - Forskarens vag 5 hus Ub, Kiruna - Kaserngatan 14.
Tel: +46 8-698 10 00, fax: +46 8-20 29 25, e-mail: registrator@naturvardsverket.se Internet: www.naturvardsverket.se Orders Ordertel: +46 8-505 933 40,
orderfax: +46 8-505 933 99, e-mail: natur@cm.se Address: CM-Gruppen, Box 110 93, SE-161 11 Bromma. Internet: www.naturvardsverket.se/bokhandeln
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