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Abstract
As Earth becomes more heated, public engagements with climate change multiply. Despite this increasing

multiplicity, assumptions of public deficits still prevail. Dominant perspectives assume a deficit of public

understanding where publics are dismissed or communicated to, or a deficit of public involvement

where publics are invited to participate in discrete, often one-off, engagements. Given deficiencies of

these perspectives, this article suggests a third more constructivist perspective is emerging and necessary

which sees public engagements with climate change as constructed through practice, highly diverse, and

interrelating in wider systems and ecologies of participation. It opens up new paths for remaking partici-

pation, one of which is illustrated through work on ecologising and mapping diverse public engagements

with climate change. This is turning around participation to be more reflexive, systemic, responsible and

responsive about other diverse, already existing and excluded public engagements in prompting more just

and humane ways of addressing climate change.
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Changing climates of engagement
Relations between the Earth’s climate, publics and their
engagements are rapidly changing. The common
assumption used to be, and often still is, that publics
have a deficit of understanding (Wynne, 1991) of
complex climate change matters. The corrective has
been better information and communication to
prompt public acceptance or behaviour change, or
otherwise dismiss them as a barrier or threat to ‘the
transition’ that is already set. Rooted in a linear
science-led model of governing climate change
(Jasanoff & Wynne, 1998), this first perspective on
public engagement still persists, including in calls to
accelerate the transition (Newell et al., 2022), better

communicate (Corner et al., 2018), gain public accept-
ance (Tranter et al., 2023), or even ‘put democracy on
hold for a while’ (Lovelock, 2010).

It is now more commonly accepted that addres-
sing climate change depends on the meaningful
engagement of society and more, not less, democ-
racy. The past few decades have seen a mainstream-
ing of more active, interactive and inclusive forms
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of public engagement with climate change. Under
this perspective, citizens have been invited to
express their views in opinion surveys (Lorenzoni
& Pidgeon, 2006) or deliberative processes such
as citizens’ assemblies (Global Assembly Team,
2022; Willis et al., 2022), contribute in knowledge
co-production processes (Miller & Wyborn, 2020)
and citizen science projects (Albagli & Iwama,
2022), through to taking action in behaviour
change initiatives (Whitmarsh et al., 2021) or
community-based grassroots and social innovations
(Seyfang & Smith, 2007), and more.

While necessary in their own right, such
approaches are underpinned by a second main way
of seeing which assumes a deficit of public involve-
ment with climate change that needs to be addressed
by inviting individual members of the public to par-
ticipate in discrete, often one-off, engagement pro-
cesses. This ‘residual realist’ perspective (Chilvers
& Kearnes, 2016) is based on highly specific
pre-given normative models of participation that
seek to definitively represent and/or move an exter-
nal naturally occurring public. For example, this
leads to claims of a citizens’ assembly definitively
representing what ‘the UK public’ thinks about net
zero by 2050 (Climate Assembly UK, 2020: 5), or
more ambitiously what the whole globe thinks
(e.g. Global Assembly Team, 2022). Yet, it is not
possible to include all relevant actors (human and
non-human) in a discrete process of participation
or co-production, whether in particular localities or
globally. Furthermore, while problems of climate
change are systemic in nature, most existing engage-
ment approaches under this second perspective are
not, focusing on discrete forms of participation in
specific parts of wider systems and debates, each
with their own particular and often conflicting
notions of ‘best practice’.

Reconceiving public engagements
with climate change
Responding to deficiencies in these first two
perspectives and the increasing multiplicity of
publics, a third way of seeing, knowing and doing
public engagement with climate change is emer-
ging, grounded in constructivist thinking in

science and technology studies (STS) and related
social science disciplines. Rather than being
realist, pre-given and specific, this perspective
views publics, forms of engagement and objects
of climate change as co-produced and mutually con-
structed through the performance of diverse
collective practices of participation (Chilvers &
Kearnes, 2016; see also Eden, 2017; Landström,
2020; Marres, 2012). This has a radically different
take which remakes the realities of participation.

First, it takes issue with the notion that publics
engage as individuals (or segments of populations)
with set views and actions, suggesting that what
publics think, say and do about climate change is
constructed differently in the different collective
practices (Chilvers & Longhurst, 2016), formats
(Kelty, 2020) and ‘atmospheres of democracy’
(Latour & Weibel, 2005) through which they
engage. Second, rather than a deficit of engagement,
public engagement with climate change is seen as
being highly diverse, multiple and already existing,
going way beyond invited institution-led processes
to encompass uninvited, citizen-led, emergent and
material participations including mundane forms
of engagement in everyday life (Marres & Lezaun,
2011; Michael, 2016; Walker & Cass, 2007;
Wynne, 2007). Third, these diverse public engage-
ments with climate change do not occur in discrete
isolated processes but rather interrelate together in
wider systems and ‘ecologies of participation’
(Chilvers et al., 2018; see also Honeybun-Arnolda
et al., 2024a), shaping and being shaped by wider
configurations of power.

This third way of seeing turns the problem of par-
ticipation around from one of public deficits, to
emphasise deficits of responsiveness to diverse
forms of public engagement and relevance by insti-
tutions and those in positions of power. It opens up
new possibilities for remaking participation
(Chilvers & Kearnes, 2020) with climate change.
In addition to being deliberately reflexive and experi-
mental about the construction, emergence and exclu-
sions of participatory practices, and prompting more
careful and responsible climate engagements that
anticipate their future implications and effects, a
further key move is to ecologise participation and
map diverse public engagements. This latter path is
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now explored to illustrate possibilities for remaking
public engagement with climate change.

Mapping climate-related public
engagements
A core sensibility of ecologising participation is an
inherent reflexive openness to other diverse public
engagements, including those that are marginalised,
excluded or dominant, and interrelations between
them in wider systems. While this can and should
be attended to in diverse ways, approaches to
mapping participation are emerging that seek to
contribute. Mapping in this regard involves
tracing, identifying, relating and visualising diver-
sities and stabilities of the practices (how), publics
(who), and objects/issues (what) of public engage-
ments with climate change (Chilvers et al., 2021).

Taking the forms, formats and practices of par-
ticipation (how) through which publics engage as
an entry point, the approach of comparative case
analysis uses systematic searches and documentary
analysis to map numerous diverse cases of public
engagement with energy and climate change
(Chilvers et al., 2018, 2021, 2023; Pallett et al.,
2019). Such mappings reveal systemic inequalities
where some forms of participation – like
institution-led opinion surveys, deliberative pro-
cesses, communication and behaviour change initia-
tives – are more dominant than others. Beyond this,
they reveal diverse, already existing and emergent
public engagements that are often excluded or
unrecognised, including those that are uninvited
and citizen-led such as protest, activism, community
action, digital participation and everyday practices
in the home. These engagements overflow institu-
tional framings to open up to alternative publics,
public views, visions and actions – emphasising
issues of equity, justice and more radical social
change – as well as interrelations between engage-
ments and changes over time that would otherwise
be missed. Comparative case analysis and
mapping ecologies of participation are now being
applied beyond the UK setting in which they were
developed, for example, in mapping public engage-
ment with onshore wind energy in the Netherlands

(De Looze & Cuppen, 2023), wind energy develop-
ments more widely (Solman et al., 2021), societal
transitions in Ireland (Revez et al., 2022), and
food waste transitions in Singapore (Rut et al.,
2021).

Other approaches foreground the objects and
issues (what) of climate change as the main entry
point. This includes forms of controversy mapping
and digital methods that repurpose online devices
and platforms (such as search engines and social
media platforms) to map the dynamics of actor
alignments and engagements in relation to key
climate change-related issues and debates, as well
as understanding these digital media as sites for par-
ticipation. In an early example, Rogers and Marres
(2000) studied the landscape of climate change
debate on the web by mapping the hyperlinking
and discursive positioning of organisations, which
has been explored more recently by Waller et al.
(2023) in debates over greenhouse gas removal.
Digital methods can work with large datasets and
allow mappings to be undertaken in real-time.

A further possibility is to take an actor or subject-
centred (who) approach to mapping public engage-
ment, where different actors through to publics
themselves are involved in mapping their own
engagements or how they view others’ engagements
with climate change in wider ecologies of participa-
tion. This can range from openly crowdsourcing
cases of public engagement, and citizen social
science where public participants map how they
and others are engaging with climate change in par-
ticular settings, through to ethnographic and
interview-based methods (Chilvers et al., 2022).
Such actor-centred mappings can further reveal
emergent engagements and those obscured or
hidden by the above approaches. It is important to
explore combining these mapping methods that
take different entry points in attending to diverse
ecologies of participation.

Mapping participation in these ways creates new
understandings and conceptualisations of public
engagement with climate change. They offer more
comprehensive and plural understandings of
publics, their engagements, and their views,
visions and actions compared to residual realist
or institutionally mediated processes. The usual
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focus on the effectiveness and inclusions of partici-
pation at the level of discrete public engagement
processes linked to specific ‘decision moments’ is
recast in systemic and relational terms, asking:
What does it mean to have effective systems of par-
ticipation and public engagement? What systemic
inequalities and exclusions of public engagements
exist and what powers, driving forces and vested
interests perpetuate them? How do interrelations
between public engagements affect their perform-
ance and how can this be harnessed in addressing
climate change? And how do forms or configura-
tions of participation compare between and circu-
late across cultures?

Mapping and ecologising participation also trans-
forms public engagement with climate change in prac-
tice. It calls for new entities, organisational forms and
institutional architectures capable of mapping, connect-
ing and creating diverse forms of public engagement
across systems, while linking them to policy and prac-
tice in newways. One suchmodel is public engagement
observatories, such as the Observatory for Public
Engagement with Energy and Climate Change estab-
lished in the UK Energy Research Centre (UKERC)
(see Chilvers et al., 2022) which maps diverse forms
of public engagement on an ongoing basis and puts
these mappings into practice. Relatedly, Jenny and
Betsch (2022) have suggested a more specific and
aggregative observatory model to support decision-
making on behavioural insights. Through a series of
collective experiments UKERC’s Public Engagement
Observatory is showing how mapping public engage-
ment can make a difference in climate policy-making
(Paradies et al., 2021), make low-carbon innovations
more responsive to societal values and concerns
(Honeybun-Arnolda et al., 2024b), explore public
issues in climate assessments (Waller & Chilvers,
2023), enhance the design of democratic innovations
like citizens’ panels and situate them in wider land-
scapes of participation (Chilvers & Stephanides,
2023), and form the basis for new distributed participa-
tion processes, such as distributed deliberative mapping
(Bellamy et al., 2022; Chilvers et al., 2021).

This is demonstrating how mapping public
engagement can prompt greater reflection, respon-
siveness and reflexivity about publics, participation
and climate change-related issues (cf. Pallett &

Chilvers, 2013). Here the impact of participation is
not only narrowly targeted in a linear fashion on spe-
cific decision moments as per a residual realist
framing, but seeks to be of potential relevance to all
system actors in supporting distributed governance,
responsiveness, reflexivities and responsibilities
across wider systems. While the current public
engagement landscape is geared towards discrete
forms of participation working in isolation, more sys-
temic approaches are needed in how engagement is
organised, governed, studied, resourced and evalu-
ated. While they have so far been explored at local,
organisational and national levels, observatories and
mapping public engagement should also be developed
at international and global scales in ways that go
beyond existing discrete engagement processes like
global citizens’ assemblies (Global Assembly Team,
2022; although see Stevenson & Dryzek, 2014).

Mapping public engagements is not without signifi-
cant challenges, which also create opportunities. First,
it creates awareness that it is not possible to map all
public engagements. All instances of participation
and mappings of them are partial, framed in particular
ways, and therefore have exclusions. What this does,
however, is make us acutely aware of the uncertainties
and indeterminacies of public engagements and their
representations. In the same way that climate scientists
have been challenged to express uncertainties about
their models and assessments, social scientists and
engagement practitioners need to be more humble
in openly expressing the uncertainties and exclusions
of participation and public representations. Second,
mapping public engagement raises ethical questions
about whether all engagements should be mapped.
What about public engagements that are deliberately
hidden or de-publicised for example? This gets us
thinking about the implications, effects and possible
downsides of participation (and mappings thereof)
and the need for all public engagements with climate
change to be more responsible about this. Third,
opening up to diversity and difference creates chal-
lenges for decision-makers faced with urgent climate
actions. While some may see this as a problem, the
aforementioned collective experiments are showing
how opening up to diverse public engagements can
produce more socially robust evidence and publicly
accountable decision-making.
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Turning around public engagement
Mapping and ecologisingpublic engagement formspart
of new ways of seeing, knowing and remaking partici-
pation as constructed, diverse and systemic. This turns
around public engagement from a focus on public and
democratic deficits that need to be corrected to acceler-
ate an accepted top-down transition, to an appreciation
that publics are already engaging with climate change
in so many different ways that need to be better recog-
nised and responded to in their own rights, in climate
governance and by those in positions of power. Not
only can this prompt institutional responsiveness, and
critical reflection on their underlying assumptions and
purposes, as more promising relational conditions of
trust (Otto et al., 2023). It suggests and enables a more
people-centred approach that starts with publics and
their diverse already existing engagements in order to
address climate change as a heterogeneous public
issue rather than one first and foremost defined by
science (cf. Wynne, 2010). More ambitiously perhaps,
it suggests an alternative conception of participation
anddemocracy thatgoesbeyond thedefinitive represen-
tation of autonomous individuals in discrete procedures,
to account for andbe reflexive about themultiple collec-
tives through which they engage in addressing public
problems like climate change. Public engagement is
never complete. Continually staying alive to other
public engagements, ways of knowing and doing
holds out hope for more just and humane ways of
addressing and being with climate change.

Acknowledgments
This article partly draws on and benefited from collabora-
tive projects undertaken with various colleagues, not least:
Matthew Kearnes, Helen Pallett, Tom Hargreaves, Noel
Longhurst, Phedeas Stephanides, Elliot Honeybun-
Arnolda, Rob Bellamy and Laurie Waller.

Declaration of conflicting interests
The author declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of
this article.

Funding
The author disclosed receipt of the following financial
support for the research, authorship, and/or publication

of this article: This work was supported by the
Engineering and Physical Sciences Research Council
(grant number EP/L024756/1, EP/S029575/1).

ORCID iD
Jason Chilvers https://orcid.org/0000-0001-9238-1653

References

Albagli S and Iwama AY (2022) Citizen science and the
right to research: Building local knowledge of
climate change impacts. Humanities and Social
Sciences Communications 9(1): 39.

Bellamy R, Chilvers J, Pallett H, et al. (2022) Appraising
sociotechnical visions of sustainable energy futures: A
distributed deliberative mapping approach. Energy
Research & Social Science 85: 102414.

Chilvers J, Bellamy R, Pallett H, et al. (2021) A systemic
approach to mapping participation with low-carbon
energy transitions. Nature Energy 6(3): 250–259.

Chilvers J and Kearnes M (eds) (2016) Remaking
Participation: Science, Environment and Emergent
Publics. Abingdon: Routledge.

Chilvers J and Kearnes M (2020) Remaking participation
in science and democracy. Science, Technology, &
Human Values 45(3): 347–380.

Chilvers J and Longhurst N (2016) Participation in transi-
tion(s): Reconceiving public engagements in energy
transitions as co-produced, emergent and diverse.
Journal of Environmental Policy & Planning 18(5):
585–607.

Chilvers J, Pallett H and Hargreaves T (2018) Ecologies
of participation in socio-technical change: The case
of energy system transitions. Energy Research &
Social Science 42: 199–210.

Chilvers J, Pallett H, Hargreaves T, et al. (2022) An
Observatory for Public Engagement with Energy and
Climate Change. London: UK Energy Research Centre.

Chilvers J and Stephanides P (2023) Mapping
Participation for Democratic Innovations: An
Experiment in Evaluating a Citizens’ Panel on Home
Energy Decarbonisation. London: UK Energy
Research Centre.

Chilvers J, Stephanides P, Pallett H, et al. (2023)
Mapping Public Engagement with Energy, Climate
Change and Net Zero. London: UK Energy
Research Centre.

Chilvers 53

https://orcid.org/0000-0001-9238-1653
https://orcid.org/0000-0001-9238-1653


Climate Assembly UK (2020) The Path to Net Zero: Climate
Assembly UK Full Report. Available at: https://www.
climateassembly.uk/report/read/final-report.pdf

Corner A, Shaw C and Clarke J (2018) Principles for
Effective Communication and Public Engagement on
Climate Change: A Handbook for IPCC Authors.
Oxford: Climate Outreach.

De Looze A and Cuppen E (2023) To wind up changed:
Assessing the value of social conflict on onshore wind
energy in transforming institutions in The Netherlands.
Energy Research & Social Science 102: 103195.

Eden S (2017) Environmental Publics. London:
Routledge.

Global Assembly Team (2022) Report of the 2021 Global
Assembly on the Climate and Ecological Crisis. Earth.
Available at: http://globalassembly.org.

Honeybun-Arnolda E, Mahony M and Chilvers J (2024a)
Ecologies of co-production in the Anthropocene.
Progress in Environmental Geography 3(2): 115–136.

Honeybun-Arnolda E, Pallett H and Chilvers J (2024b)
Public Engagement with Sustainable Wastewater
Management and Hydrogen Technologies: Triple
Carbon Reduction Project Report. Norwich: 3S
Research Group.

Jasanoff S and Wynne B (1998) Science and decision-
making. In: Rayner S and Malone E (eds) Human
Choice and Climate Change: Volume 1. The Societal
Framework. Washington, DC: Battelle Press, 1–87.

Jenny MA and Betsch C (2022) Large-scale behavioural
data are key to climate policy. Nature Human
Behaviour 6: 1444–1447.

Kelty CM (2020) The Participant: A Century of
Participation in Four Stories. Chicago, IL:
University of Chicago Press.

Landström C (2020) Environmental Participation:
Practices Engaging the Public with Science and
Governance. Cham: Palgrave Macmillan.

Latour B and Weibel P (2005) Making Things Public:
Atmospheres ofDemocracy. Cambridge,MA:MITPress.

Lorenzoni I and Pidgeon N (2006) Public views on
climate change: European and USA perspectives.
Climatic Change 77(1–2): 73–95.

Lovelock J (2010) Humans are too stupid to prevent
climate change. The Guardian, 29 March.

Marres N (2012) Material Participation: Technology, the
Environment and Everyday Publics. Basingstoke:
Palgrave Macmillan.

Marres N and Lezaun J (2011) Materials and devices of
the public: An introduction. Economy and Society
40(4): 489–509.

Michael M (2016) Engaging the mundane: Complexity
and speculation in everyday technoscience. In:
Chilvers J and Kearnes M (eds) Remaking
Participation: Science, Environment and Emergent
Publics. Abingdon: Routledge, 81–98.

Miller CA and Wyborn C (2020) Co-production in global
sustainability: Histories and theories. Environmental
Science & Policy 113: 88–95.

Newell PJ, Geels FW and Sovacool BK (2022)
Navigating tensions between rapid and just low-
carbon transitions. Environmental Research Letters
17(4): 041006.

OttoD, Chilvers J and TrdlicovaK (2023) A synthetic review
of the trust-participation nexus: Towards a relational
concept of trust in energy system transformations to net
zero. Energy Research & Social Science 101: 103140.

Pallett H and Chilvers J (2013) A decade of learning about
publics, participation, and climate change:
Institutionalising reflexivity? Environment and
Planning A 45(5): 1162–1183.

Pallett H, Chilvers J and Hargreaves T (2019) Mapping
participation: A systematic analysis of diverse public
participation in the UK energy system. Environment
and Planning E: Nature and Space 2(3): 590–616.

Paradies G, Peuchen R, Hoekstra M, et al. (2021) Wat
wordt er gedaan aan burgerparticipatie in
Nederland? Amsterdam: TNO.

Revez A, Dunphy N, Harris C, et al. (2022) Mapping
emergent public engagement in societal transitions:
A scoping review. Energy, Sustainability and Society
12(1): 2.

Rogers R andMarres N (2000) Landscaping climate change:
Amapping technique for understanding science and tech-
nology debates on the World Wide Web. Public
Understanding of Science 9(2): 141–163.

Rut M, Davies AR and Ng H (2021) Participating in food
waste transitions: Exploring surplus food redistribu-
tion in Singapore through the ecologies of participa-
tion framework. Journal of Environmental Policy &
Planning 23(1): 34–47.

Seyfang G and Smith A (2007) Grassroots innovations for
sustainable development: Towards a new research
and policy agenda. Environmental Politics 16(4):
584–603.

54 Dialogues on Climate Change 1(1)

https://www.climateassembly.uk/report/read/final-report.pdf
https://www.climateassembly.uk/report/read/final-report.pdf
https://www.climateassembly.uk/report/read/final-report.pdf
http://globalassembly.org
http://globalassembly.org


Solman H, Smits M, van Vliet B, et al. (2021)
Co-production in the wind energy sector: A systematic
literature review of public engagement beyond invited
stakeholder participation. Energy Research & Social
Science 72: 101876.

Stevenson H and Dryzek J (2014) Democratizing Global
Climate Governance. Cambridge: Cambridge
University Press.

Tranter B, Lester L, Foxwell-Norton K, et al. (2023) In
science we trust? Public trust in intergovernmental
panel on climate change projections and accepting
anthropogenic climate change. Public Understanding
of Science 32(6): 691–708.

Walker G and Cass N (2007) Carbon reduction, ‘the
public’ and renewable energy: Engaging with socio-
technical configurations. Area 39(4): 458–469.

Waller L and Chilvers J (2023) Climate change assess-
ments, publics and digital traces of controversy: An
experiment in mapping issues with carbon dioxide

removal researchers. Science & Technology Studies
36(1): 2–23.

Waller L, Rayner T and Chilvers J (2023) Searching for a
public in controversies over carbon dioxide removal:
An issue mapping study on BECCS and afforestation.
Science, Technology, & Human Values 48(1): 34–67.

Whitmarsh L, Poortinga W and Capstick S (2021)
Behaviour change to address climate change.
Current Opinion in Psychology 42: 76–81.

WillisR,CuratoNandSmithG(2022)Deliberativedemocracy
and the climate crisis.WIREs Climate Change 13(2): e759.

Wynne B (1991) Knowledges in context. Science,
Technology, & Human Values 16(1): 111–121.

Wynne B (2007) Public participation in science and tech-
nology: Performing and obscuring a political–concep-
tual category mistake. East Asian Science, Technology
and Society: An International Journal 1(1): 99–110.

Wynne B (2010) Strange weather, again. Theory, Culture
& Society 27(2–3): 289–305.

Chilvers 55


	 Changing climates of engagement
	 Reconceiving public engagements with climate change
	 Mapping climate-related public engagements
	 Turning around public engagement
	 Acknowledgments 
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


