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Abstract

The dominant view among scholars and policy maksas been that climate change
governance should be based on international agrégemehich involve most nations. Yet
progress in international negotiations has beew slad the effectiveness of governance
based on the United Nations Framework Conventio€lmate Change (UNFCCC) and its
Kyoto Protocol (KP) has been modest. Recent deliees focused on regional, sectoral,
building blocks, and other less comprehensive dknthange governance strategies. But the
wider rationale of moving away from a comprehensghkition to a mosaic of specific ones
has received little attention. This paper examitesrationale and potential of institutional
diversity and polycentric governance in the arealwhate change. The paper argues that
polycentric governance of climate change is alremdgality, and that voluntary, bottom-up
solutions can be comparable in terms of signifieaand performance with major emitting
states. However, voluntary initiatives are likety lte at their best in realising cost-saving
mitigation opportunities and thus polycentric climahange governance will also need to
involve hybrid and state-based solutions. A keyaesh need is to understand the dynamics

of these different kinds of governance solutions.
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1. Introduction

The dominant view among scholars and policy makes been that climate change
governance should be based on international agrégsmehich involve most nations (see
e.g. Hare et al. 2010). The United Nations Fram&w@onvention on Climate Change
(UNFCCC) and the Kyoto Protocol (KP) are cornerstonf this approach. These kinds of
governance strategies face two key hurdles. Fjratlg difficult to achieve an agreement on
commitments to mitigate climate change among largmber of nations. Secondly, all
agreements need to be implemented through natjoladies. But top-down governance
solutions relying on the central role of state haeen a false panacea in the governance of
many resources (see Ostrom et al. 2007). It isungrise, then, that the progress in governing
climate change has been slow and that only modssits have been obtained in curtailing

greenhouse gas (GHG) emission reductions.



More recently, the debates on climate change gewesn have centred on the
comprehensiveness of feasible agreements (see &wil. 2008). The proponents of
comprehensive international agreements remain énemal of the continuum (e.g. Hare et al.
2010). In the other end are those who would not o&l international action (e.g. Rayner
2010). In between are those who consider that pssgis best made through regional,
sectoral and other less comprehensive governarateges (e.g. Sugiyama and Sinton 2005;
Schmidt et al. 2008; Barrett & Toman 2010; Falkeeal. 2010: 7:). Within each strand, the
relative merits of different policy instruments atédl debated although carbon markets have
already gained a prominent position (Kuik et al020Bernstein et al. 2010; but see Spash
2010). Another strand of literature has examineldntary governance solutions that do not
centrally rely on the role of the state (Newell @08ulkeley and Betsill 2003; Backstrand
2008; Kern and Bulkeley 2009). Much of the existiitgrature believes that a feasible

strategy for climate change governance does exist epinion just differs what it is.

This paper investigates the potential of institodlodiversity and polycentric governance in
the area of climate change. The new institutionatdture (e.g. DolSak and Ostrom 2003;
Ostrom 1990, 2005; Ostrom et al. 2002; Young 2G08) governance literature in general
(Rhodes 1996; Rosenau 1995) considers the absércoeraive state power as the hallmark
of governance. Yet governance is what governmentsTthe apparent juxtaposition of
“governance” and “government” hinges on the conoepbf government. But rather than
being a monolithic external actor, the governmentid be understood as a set of arenas and
instruments of collective action. This viewpoiniggeto construe governance as a continuum
between state-based solutions and solutions widalotinvolve the state, with hybrid forms

in between (see Lemos and Agrawal 2006; Paavol@)20bat is, environmental governance



could be understood broadly as the establishmeaatfinmation or change of diverse

institutions in order to manage the use of envirental resources.

New institutionalism has informed a significant lgaaf research on local common property
arrangements and on international environmentaleations (e.g. DolSak and Ostrom 2003;
Ostrom 1990, 2005; Ostrom et al. 2002; Young 2098}.its potential is far from exhausted.
Understanding the challenges of and solutions fawveging large and complex
environmental resources such as atmospheric simks been identified as key future tasks
(Ostrom et al. 1999, 278ijetz et al. 2003, 1910; Berkes 2008lowever, much of the literature
still examines relatively simple single-level govance solutions although the governance of
large environmental resources is typically baseddmerse solutions operating at local,
national, international and intermediate levels aass levels simultaneously. This calls for
developing analytical ways to address institutiaheérsity (Ostrom et al. 1999, 278; Ostrom
2005). Some progress towards this direction has lbeade in the international relations

scholarship (see e.g. Keohane and Victor, 2010stda and Bridgeman, 2007).

In the related body of literature on polycentric{g.g. E. Ostrom 2009, 2010a, 2010b; V.
Ostrom 1972; V. Ostrom et al. 1961), polycentridesrhas been defined as “one where many
elements are capable of making mutual adjustmentertiering their relationships with one
another within a general system of rules where edmment acts with independence of other
elements” (V. Ostrom 1999, 57). Polycentric ordelikely to emerge in a bottom up way
when diverse actors around a phenomenon like atirclainge seek to realise diverse benefits
(or to avoid diverse costs) that accrue on diffessrales (see E. Ostrom 2009). As Ostrom
(ibid.) remarks, mitigation actions do not only geaste global benefits in terms of reduced

greenhouse gas emissions and reduced rate of eliohainge: they also create co-benefits



such as better air quality, reduced reliance osilfdgels, reduced exposure to their price
fluctuations, improved energy security and so ohese benefits can be a sufficient

motivation for mitigation actions although not papls on a comprehensive scale.

A myriad of voluntary climate change initiativesleed already exist. For example, the Cities
for Climate Protection (CCP) programme and the @&@ngble Cement Initiative (SCI)
represent substantial greenhouse gas emissionpacabte to those of major emitting states
as will be discussed later in the paper in grede¢ail. These initiatives have been successful
in reducing GHG emissions or slowing their growtimpared to business as usual. However,
tentative evidence suggests that voluntary initetimay be at their best in or limited to
realising cost-saving emission reductions. Thesfatate-based and hybrid governance
solutions may be needed to complement the voluntargs in order to stabilise the
atmospheric concentrations of GHGs at a safe |8t is, institutional diversity is likely to
characterise climate change governance and itemkrge both through bottom-up and top

down processes.

In what follows, the second section will examinienelte change as a resource use problem —
that of unsustainable use of global atmospherikssiar greenhouse gases. The third section
looks at the international efforts to respond tionate change to date. The fourth section
looks at climate change governance from the viemtpof the literature on polycentricity.
The fifth section reviews to what extent polycenggovernance already characterises climate

change and what can be said of its track recordpatehtial.

2. Climate change as a problem



Stern Review (2007, 27) considers climate changeltia market failure on the greatest scale
the world has seen”. The language of market fadung externalities is indeed widely applied
to climate change. However, this paper draws frbm Itterature on the management of
common-pool resources (see Ostrom 1990; Ostrorh 8082; Ostrom 2005; Berkes 2008;
Poteete, Janssen and Ostrom 2010) to examine elrchange as a problem in the sustainable

use of atmospheric sinks for greenhouse gases (HEHGs

Atmospheric sinks for GHGs can be understood asnan-pool resource (CPR) just like
an aquifer or a fishery (Paavola 2008b). Sinksshoek resources which provide a flow of
sink services. Aquifers and fisheries have a n&datiwell-understood capacity to generate a
flow of resource units. Watercourses, air basind gfobal atmospheric sinks have a
comparable capacity to absorb pollutants which aplemished by natural processes.
Atmospheric GHG sinks fulfil the first condition bkeing a CPR because the use of units of
sink services is rival or subtractable (see Ost#80): a unit used by one user is not
available to others. A key challenge in governitrgaspheric sinks for GHGs is the same as
with all other CPRs: to constrain their use sooggrévent their destruction. A derivative task
is to distribute the sustainable capacity to prewsthk services among the competing users.
Determining and dividing up sustainable sink cafyasi obviously wrought with uncertainty

in practice, but so is that of the sustainabledyadlfisheries, for example.

Atmospheric GHG sinks also fulfil the second coiditof being a CPR because it is difficult
to exclude unauthorised users from using them @aa2008b). The users of GHG sinks
range from large coal powered electricity genematmbants to families driving a car or

keeping cattle. The size of the sink, the rangaabivities that make use of it, and the large

number of users make it difficult to monitor theeusd the sinks, and to exclude unauthorised



users. The absence of clear borderlines and pemiechg of emissions of GHGs in the

atmosphere contribute to the difficulty of exclusi@strom 1990).

Because of foregoing resource attributes, atmosplsamks may experience the ultimate
“tragedy of the commons” (Hardin 1968). This is &@se users have incentives to use sink
service units before other users make them undlaileBecause of the difficulty of
exclusion, they can also do so. When everybody acttheir own self-interest rather than
exercises a constraint to conserve global GHG sitlles tragedy is nigh. Although Hardin
has later (1998) been optimistic about the ememaica constraint in the use of global

atmospheric sinks, progress to date has been masl@stl be discussed below.

When exclusion costs are low, challenges of rivasumption are typically resolved by
establishing private ownership and deciding on whentitled to what. Markets can then
allocate resources to their most valuable uses.pBuate ownership is not feasible when
exclusion costs are high, as is the case with glaipaospheric sinks and other common pool
resources. Alternatives for governing global atnmesie sinks as the same as for other CPRs
and include collective ownership and managementcfwiay involve the use of markets),
voluntary agreements to constrain the use of atheapsinks for GHGs, and widely shared
values with associated individual behaviour changereduce GHG emissions. These
alternatives may co-exist as parts of wider polyfgengovernance strategy for climate

change.

The challenges of governing atmospheric GHG singsabso shaped by the attributes of their
users which determine the starting point for cdoiec action aimed at establishing or

modifying governance institutions, shape the costscting collectively, and influence what
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governance solutions can be agreed upon. The pmtsspecollective action are also shaped
by political-economic factors and current pattamghe use of atmospheric sinks for GHGs.
One of the most important aspects of global paliteconomic order is the role of states in
representing users of global atmospheric sinksimvitheir territories. International law treats

states as equal, sovereign actors in internatiaffairs. This formal equality contrasts with

their unequal capacities and developmental attamsn®/lost developed countries have high
levels of per capita income and strong, capabkestdn the developing world, many states
are weak and some dysfunctional, and they have liegble to promote income growth and
wellbeing among their citizens. Many developing rioy states also have weaker capacity to

forward their (and their citizens’) interests itdmational negotiations.

States’ economies exhibit different degrees of demity which affects their vulnerability to
climate change impacts. Most developed countriage l@mplex economies which offer
many sources of income and are which more resitlanng periods of stress. Economies of
many developing countries depend on primary pradncand are exposed to substantial
climatic and economic risks. Because of underd@ezldinancial and insurance sectors in
many developing countries, people cannot insureg #esets and stand to lose them when
disasters occur (Paavola & Adger 2006; Paavola 2008 developed countries, income is
not sensitive to extreme weather events such aEuhgpean heat wave of 2003 although it
caused substantial asset losses. In contrastpextreeather events such as hurricanes can tax
over 10 percent of the GDP of a low-income courftipmnerooth-Bayer et al. 2005). The
differences in vulnerability are even more sigr@fic in terms of loss of life. For example,
hurricane Andrew killed 23 people in Florida in 298hile a comparable typhoon killed over

100,000 people in Bangladesh the year earlier (Adgeal. 2005). Brooks et al. (2005)
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suggest that educational attainment, health stahgquality of governance explain much of

the difference in mortality due to natural disasteetween countries.

Heterogeneities in the global community such asties discussed above make it difficult to
agree on how to govern the use of atmospheric $mk&HGs. Developed countries have
invested in energy-intensive lifestyles, technatésgiand infrastructure, which make CHG
reductions time-consuming and expensive. At theesaime, developed countries have
capacity to avoid adverse consequences of clintetage, as well as to recover from them.
Furthermore, they form a relatively homogeneous @oaerful negotiation block, which has
experience from collective action in other conteXdsveloping countries — particularly the
least developed countries — have contributed littlelimate change because of their limited
energy use and reliance of renewable sources afjgnBut their economic development
requires increasing energy use and GHG emissiontheAsame time, developing countries
are highly vulnerable to adverse climate changeattyp Finally, developing countries form a
large and heterogeneous negotiation block, with bemfrom oil producing countries to

small island states that are threatened with intioildy the rising sea levels.

There are, of course, more coalitions in climatange negotiations than just developed and
developing countries, and the contours between aititin the groupings are far more
complex than the discussion above suggests. Buit #v& narrow account highlights that in
the light of the literature on common-pool resogrdbere are significant obstacles for acting
collectively to govern atmospheric sinks. The faliog brief account on the progress to date

in international climate change negotiations unclaes this.

3. Conventional view of climate change governancend its record
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Several lines of reasoning lead to the view acogythh which climate change governance has
to be negotiated by the states, codified as mtdtdh environmental agreements, and
implemented through national legislation. Firsthgsearch in environmental science has
sought to understand phenomena such as climatgetzand the loss of biodiversity through
lenses of “global environmental change” and “eagtstems theory” (see Steffen et al. 2004,
Vitousek et al. 1997). This kind of “analytical galisation” of environmental change easily

leads to a view that feasible responses to glofeddlems also must be global in nature.

Secondly, scholarship in international relationsytipularly the realist tradition and in

neoliberal institutionalism provides a justificatidor “statism”. Realism extends rational
choice reasoning to the international system. Othelors are considered irrelevant to
explaining outcomes in regime-building processedf-iBterested states will agree to take
collective action on an issue like climate changly af all parties to the agreement benefit
either directly, or via side-payments or benefitada available by those who do directly
benefit from an agreement (e.g. Sprinz and Vaahtara994; see also Barrett and Toman
2010). Yet all such international agreements |lamkgr to enforce their provisions and need
to be implemented through top-down processes wihiablve enactment and enforcement of

national legislation.

Thirdly, public finance reasoning supports “maximallti-lateralism”. From its viewpoint,
internalisation of an externality or the provisioha public good should take place at a scale
encompassing all affected parties (see Musgrave Musgrave 1976, 613-615; Tiebout
1956). In case of climate change, this would meamwho have to share the burden of

mitigation, who benefit from mitigation actions,cawho bear the burden of having to adapt
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to residual climate change impacts. That is, mbstot all states should be involved in
negotiations on climate change governance. The&xefacourse counter-arguments — | will

return to some based on transaction cost reastatergn the paper.

Substantial mitigation of greenhouse gas emissmpsgssible. Already known technological
solutions can deliver the GHG emission reductiorsded to stabilise their atmospheric
concentrations at 450-550 ppm (Pacala and Socol@¥)2 These reductions can also be
delivered at a reasonable cost. Stern (2007, xvgues that stabilising the GHG
concentrations at 500-550 ppm by 2050 would cgstrtent of the global GDP. In contrast,
he (2007, iv) estimates that “the overall costs askk of climate change will be equivalent
to losing at least 5% of global GDP each year, aod forever. If a wider range of risks and
impacts is taken into account, the estimates ofadgncould rise to 20% of GDP or more.”
About a third of the emission reductions neede@®30 would save rather than cost money
(Enkvist et al. 2007). Yet it has been difficult i@ach an international agreement on GHG

emission reductions.

The United Nations Framework Convention for Clim&teange (UNFCCC) was adopted in
1992 as the key international response to climhtsmge. The Kyoto Protocol (KP) adopted
in 1997 established emission reduction commitmémtscarbon dioxide, methane, nitrous
oxide, hydrofluorocarbons, perfluorocarbons andplsut hexafluoride emissions for 37
industrialized countries and the European Commupitythe so called “Annex 1” countries.
Parties to KP committed themselves to an overd &HG emission reduction from 1990

during 2008-2012.
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The GHG emissions of Germany, United Kingdom an@d&m were already 10-20 % below
those of the Kyoto base year in 2008 (EEA 2010, ER}jhe same year, GHG emissions of
many countries of the former Soviet Union and ofirddes with economies in transition
were 25-60 % below their 1990 levels because of dbidapse of their economies and
manufacturing (EEA 2010, 22). But greenhouse gassoms were 32.2 % and 42.3 %
higher in Portugal and in Spain in 2008 than they fbeen in 1990 (EEA 2010, 22).
Emissions also grew in Australia, Japan and theéedristates by 15-25 % from 1990 to 2004
(UNDP 2007, 310-315). For comparison, carbon diexamissions of Brazil, India and
China, who were not parties to KP, increased by 80% from 1990 to 2004 (UNDP 2007,

310-315).

The “safe” level of 2-3 degrees of global warminguhd require the stabilisation of
atmospheric GHG concentrations at 400-500 ppm (fadtea and Schneider 2004), which
would in turn require 50-85% reduction in GHG enaas by 2050 from 2000 (IPCC 2007).
Kyoto Protocol cannot deliver this because too femuntries participate in emission
reduction, because the countries that do parteipave too lax targets (which are not even
complied with), and because too many sources of &H@ain outside its scope. There have
been calls to involve major developing economiesrmssion reduction because of their
substantial total emissions. But some major dewetpgconomies such China, Iran and
South Africa also already have higher per capitaGGémissions (UNDP 2007) than the
globally available per capita emissions consistéttt the stabilization of atmospheric GHG
concentrations at a safe level. Land use and lassdchange, deforestation, aviation and
marine bunker fuels, and carbon leakage assocwitthdthe consumption of imports from
non-Annex 1 countries to Annex 1 countries are gtamof issues that remain wholly or

largely unaddressed by the current climate chaagene.
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To conclude, the UNFCCC process has produced politguts but it has failed to tackle
climate change seriously. In a recent article, &and Toman (2010, 68) suggest (referring
to research by Velders et al (2007)) that the MeaitProtocol which was adopted in 1987 to
reverse the depletion of the ozone layer has aetidour times greater GHG emission
reductions than the Kyoto Protocol. Montreal Protogas of course easier to negotiate as
the depletion of the ozone layer involved fewertipar mitigation costs were lower, and the
same substances that deplete ozone layer arerasohguse gases (see Cole 2009). In what
follows, | will discuss how the literature on podrricity helps to open up the notion of
climate change governance and to highlight thatespmogress is perhaps being made in

tackling climate change.

4. Polycentric climate change governance

Whilst it was suggested above that climate chaageusefully be understood as a problem of
using a common-pool resource, the global atmosphanks for greenhouse gases, the
problem of governance solution as a whole is distirom decisions on the quality of CPR.
Stable climate is a public good (just like wateraar quality where pertinent sinks are also
CPRs) because its use is not rival, and becausdifficult to exclude users from it once it is

provided. Already Samuelson (1954) suggested thatkets do not make available an
optimal amount of public goods and that they shdodd publicly provided. But public

provision of stable climate is not trivial - it shid happen at a spatial scale which
encompasses all affected parties (Musgrave and mMdusgl976, 613-615). That is, the

provision of stable climate should happen globally.
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However, there is no “world government” so the msmn of stable climate requires
collective action. Olson (1971) argued that collectaction is more likely unsuccessful in
large groups where actors deem their impact orecidle action outcomes small, and as a
consequence have a stronger incentive to free Titis.is characteristic of climate change if
we consider it a problem for the humanity as a whdVhen a large proportion of actors

assesses their situation in the way described aloollective action will be undermined.

One way to overcome the problem is to mobiliseemtiVe action on a smaller scale. It helps
to overcome the incentive to ride free becauseirtipact of each individual on collective

action outcomes increases. At the same time, sngbeips may increase the homogeneity
of involved actors which should also facilitateleotive action. Coordination between groups
can be achieved by establishing larger-scale solsitwhere the groups are represented.
Representation treats collective action groupsndgiduals and reduces the original large
numbers situation to a situation of small numb@&isat is, multi-level governance solutions

are likely to emerge as instruments for facilitgtoollective action in large groups.

The system of states representing their populatisn@ne possible solution of this kind.

However, it is not the only one, and state basédtisas do not necessarily come in one size
fits all. Ronald Coase’s (1937) work on the natfréhe firm suggests this already: the scope
of any governance solution (in his case the firnguld be determined by the relative

transaction costs of carrying out transactionsriay and externally. Transaction costs do
not favour comprehensiveness to the extreme. Subségork in transaction cost economics
(e.g. Williamson 1999, 2000 and 2005) highlightat tHifferent governance solutions create
different incentives and have differential abilioygovern different kinds of transactions. The

implication of this for climate change governansehat different rationales may exist for
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different governance solutions and that they woliéde different albeit potentially co-
existing scopes. That is, multiple non-comprehensimutions are a more likely outcome to
emerge than one, all-encompassing governance @ol(for similar argument, see Keohane

and Victor, 2010).

Also theoretical explanations for the emergencemuiiti-level governance suggest that
diverse institutional designs should exist for girevision of public goods such as stable
climate (Paavola 2008b). Different governance fiomst such as provisioning, monitoring
and enforcement (Paavola 2007) may have differemm@mies of scale or different optimal
scales of operation (V. Ostrom et al. 1961). CaNecenvironmental decisions may be best
made at a higher level, while provision of the tese may best be undertaken at a lower
level, for instance. This is the rationale for maiprmanagement arrangements. Important
here is that the governance cost-based approactisptm different kinds of multi-level
solutions than the collective action approach. [Hiker suggests nested governance solutions
which are identical otherwise apart from their eliéint scale. The governance cost approach
suggests that levels of governance may be fundhjodidiferentiated and complementary for

a reason.

The literature on polycentricity offers additionaisights for understanding institutional
diversity in climate change governance. Vincentr@st and his colleagues originally
proposed the notion of polycentricity to charasericomplex metropolitan governance
structures that had emerged in the post-war dedadgsiblic service delivery in the United
States (see Ostrom, Tiebout and Warren 1961; Vro@stl972). These new complex
structures did not have a single core which charesgd conventional monocentric

governmental arrangements. Vincent Ostrom himssihdd polycentric order later as “one
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where many elements are capable of making mutualstadents for ordering their
relationships with one another within a generateysof rules where each element acts with
independence of other elements (1999, 57)". Thelacship on polycentricity sought to

establish the rationale of such arrangements.

Well until and after Vincent Ostrom’s seminal camitions, and those of Tiebout (1956),
Coase (1960, 1974) and Buchanan (1965), the gowrnmwas considered the default
provider of public goods and services. Market falueasoning provided the intellectual
justification of this view. Against this backgrountthe key interest of Vincent Ostrom was
the horizontal dispersion of authority to govetnwas at the time a novel phenomenon, one
which the established notions of government aneegwnce were not well placed to account
for. But vertical structuring of governance is alsoolved in the examples Ostrom et al.

(1961) and Ostrom (1972) discuss.

In light of the foregoing discussion, the degreehofizontal dispersion of authority varies
from monolithic governmental solutions to fragmeiota of authority (see Figure 1 below).
Somewhere in between lie hybrid solutions (see lerand Agrawal 2006). Different
governance solutions may also exhibit differentrdeg of vertical differentiation from
vertical symmetry to differentiation (see Figure While individual governance solutions
characterised by fragmentation of authority coulcealy be considered examples of
polycentric governance, institutional diversity ket multitude of diverse governance
solutions prevailing simultaneously — would necelsdead to polycentricity in a wider

sense.
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Another important attribute of governance solutiathe way in which they emerge: bottom
up as a result of voluntary collective action ordaening, or as a result of top down,
mandated processes. Polycentric order may emergéaitom up way when diverse actors
around a phenomenon such as climate change seelalise diverse benefits (or to avoid
diverse costs) that accrue at different scalesEs&astrom 2009). As Ostrom (ibid) remarks,
mitigation actions do not only generate global ihienén terms of reduced greenhouse gas
emissions and reduced rate of climate change: &gy create various co-benefits such as
better air quality, reduced reliance on fossil $ueteduced exposure to their price
fluctuations, improved energy security and so ohese benefits can be a sufficient
motivation for voluntary mitigation actions, altlglunot perhaps on a comprehensive scale.

Top down processes create other governance saukibith increases institutional diversity.

There is thus more to climate change governanae ititarnational negotiations and state-
based climate change policies. Solutions based amvolving non-state actors also do exist
and they are likely to be networks rather thandrsries or markets, and to exhibit the
dispersion of authority and vertical differentiatisimultaneously. Hooghe and Marks (2003)

also suggest that these “Type 2" governance soisitéze likely to be voluntary (negotiated)
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and temporary rather than permanent, and to hawrlapping rather than exclusive
membership. Hybrid governance solutions can invottates and partly rely on their
mandatory powers but also grant important roletteoactors and voluntary action. They
will play a role in the portfolio of governance stbns alongside state-based and voluntary

solutions.

In what follows, | will discuss two bottom-up gowance initiatives to tease out additional

insights into polycentric governance of climate g

5. Voluntary initiatives and climate change governace

Polycentric climate change governance can involveasety of actors such as local

governments and communities, non-governmental ahdrch based organisations,

businesses, and governmental organisations inreliffecombinations and roles. Some of the
solutions are limited to one area of activity —dbgovernmental activities or an industry —
while others can be more general in nature. Manghe$e solutions are voluntarily adopted
and voluntary to join in, although the act of joigican create responsibilities. The Cities for
Climate Protection (CCP) programme and the Cemastashability Initiative (CSI) will be

discussed below as examples.

Cities for Climate Protection (CCP) programme

Local governments have actively developed and implged governance solutions for
reducing the emissions of greenhouse gases froimjtinsdictions. The pioneer in this area
has been the International Council for Local Enwin@ntal Initiatives with its Cities for

Climate Protection (CCP) programme. Others incl@lamate Alliance, C40 and U.S.
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Mayors’ Climate Protection Agreement (see Gore 2&rn and Bulkeley 2009; Linstroth

and Bell 2007; Roman 2010).

ICLEI's Cities for Climate Protection (CCP) prograra was launched in 1993. It aimed to
enlist 100 municipalities worldwide with joint emiens of 1 billion tonnes of CO2 (ICLEI
1993). The programme also sought to strengtherotted commitment to greenhouse gas
emission reduction; to develop and disseminatenptgnand management tools; to research
and develop best practice; and to enhance the naditiand international ties between

municipalities (ibid).

Cities for Climate Protection programme expectséhining it to develop a local action
plan to reduce greenhouse gas emissions, to ukdemaasures to reduce emissions from
municipal building stock and vehicle fleets, to arntdke public awareness campaigns on
climate change, and to join procurement initiatilest seek to create demand for climate
friendly products and services. Those joining aiso a&expected to link with developing
country and emerging economy country local govemtmdo foster technological and

financial transfer (see ICLEI 1993).

The CCP progress report published in 2006 (ICLEO&Ohighlighted that 550 local

governments had joined the programme since 199&8r €hmbined population was a quarter
of a billion, or over 4 percent of the global totdlhe combined GHG emissions from
participating local governments were 1.85 billimng of eCO2, or over 6 percent of the
global total (excluding emissions from land use &l use change). That is, the CCP is
comparable to large Annex 1 countries such as Gerndapan and Russia in terms of GHG

emissions. The participants reduced their jointssions by 3 % or 60 million tons of CO2
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between 1990-2006. These emission reductions btawgistantial savings to participating

cities, amounting to about $ 35 per reduced to@8©@2 emissions (ICLEI 2006, 2).

Cement Sustainability Initiative (CSI)

Another example of climate change governance iviged by the Cement Sustainability
Initiative (CSI), a programme of the World Busin&3suncil for Sustainable Development
(CSI, 2002) which has been considered a modehfofdectoral” approach to climate change
mitigation (Schmidt et al. 2008; Meckling and ChuR§09). The cement industry is a
significant GHG emitter: its worldwide CO2 emisssoare about 5 % of the global total,
making also them comparable to those of GermarpanJand Russia in 2004 (CSI 2002,

UNDP 2007).

CSl was formed by ten large cement manufacture290f and today its members represent
nearly two thirds of the global cement manufactyiicapacity outside China (CSI 2009). The
CSI aims to increase the cement industry’s contiobuto sustainable development and the
public understanding of that contribution. The atgeffor action adopted in 2002 contained
six key areas of work which were 1) climate pratect 2) fuels and raw materials; 3)

employee health and safety; 4) emissions reducBdripcal impacts; and 6) international

business processes (CSI 2002, 5). The agendadneiteer cement producers to join and

committed to reporting on the progress in threeg/dame (ibid.).

GHG emissions of the cement industry originate fittva chemical reactions of the key raw
material, limestone (50 % of total), fuel usedhe manufacturing processes (40% of total),
and electricity consumption, transport and othairses (10% of total). Thus its climate

protection encompasses raw material considerafwhgh influence half of emissions), fuel
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mix (use of renewable sources of energy or eneggiveld from waste); process technology
and its efficiency, product quality (which influeex the use of cement per output unit),

logistics and so on (Damtoft et al. 2008).

CSI developed a CO2 protocol for use in defining araking public baseline emissions of
involved companies. It facilitated the setting afgets by involved companies against their
baseline emissions, and annual reporting of COXsoms (CSI 2002, 19-20). The data
suggests that CO2 emissions per produced ton rieslihave decreased 6 % between 1990
and 2006. Thermal energy efficiency has improved.éyercent over the same period. But
the emissions of CSI members increased by 35 %ubedaeir output grew 50 % in the same

period.

The CSI data suggests that “operational optimisatias limited scope to influence CO2
emissions: it is tied to the technological desidmplants. Industry performance improves
mainly through the addition of new, efficient plar#nd decommissioning of old, inefficient
plants. Alternative fossil fuels, waste and biomemstribute to fuel mix in different ways in
different regions (CSI 2009). Raw material mix, Ifuaix, and product choices have

substantial potential to reduce CO2 emissions fiteerindustry over the long run.

Key observations

Voluntary climate change governance initiativeshsas the CCP and the CSI can cover
GHG emissions comparable in terms of magnitudéndésd of the major Annex 1 countries.
CCP has also achieved GHG emission reductions a@tlgain terms of percentage to those
of the major Annex 1 countries and it has doneyssdving money to the participants. The

CSI has improved performance compared to businessizal in a period when the cement
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industry’s output grew by 50 percent (CSI 2009)t Boluntary initiatives such as CCP and
CSI are most likely to realise only those emissieductions which will yield cost savings.
This is not insignificant though — as Enkvist et(@007) suggest, nearly a third of emission

reductions needed by 2030 would actually providetsbenefit.

New forms of climate change governance may alsce hather, less tangible positive
implications. CCP and CSI have established prosdsseassessing current performance and
for setting targets and planning for their attainindhis makes performance transparent and
can create stakeholder pressure to its furtherawgment. CCP and CSI have also identified
and disseminated best practice and pursued masdaian for new climate friendly products
and services. So, over time they may help to bdogn the marginal abatement costs of

carbon and thus to create new cost-effective meadar reduction of GHG emissions.

But because two thirds of the GHG emission redustineeded by 2030 entail economic
sacrifices, there clearly remains a role for cotesal state-based solutions as a part of a
wider polycentric governance strategy. This raibesquestion: what should the division of
labour be between state-based, hybrid and volumgavgrnance solutions and how do they
interact? Voluntary industry initiatives such asl@®&: likely to benefit from international
negotiations and agreements because they sigtalcgtmmitments and provide a basis for
longer-term planning and investment in the privagetor. State-based governance solutions
can also foster and facilitate the functioning ofoifid and voluntary climate change
governance initiatives. For example, markets neadking by the states such as legal
recognition and enforceability of contracts in deup be credible and to function. However,
the evidence base on the interaction of state-basddother governance initiative largely

remains to be generated.
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From another viewpoint, hybrid and voluntary foraiclimate change governance may play
an important role in legitimising and mainstreamalignate change to actors participating in
them and to external political and economic deaistakers. That is, they may lower the
threshold of participating in mitigation activitiesd increase pressure to make progress in
conventional state-based forms of climate changem@ance. At the same time, voluntary
and hybrid forms of climate governance as part a@few polycentric governance strategy
offer a decentralised, flexible and incentivised/wélearning, innovating and experimenting
with promising ways of reducing GHG emissions aadjéting R&D investments. This is

again an issue of clear importance on which rebdaas remained very thin to date.

What then could a wider polycentric governancetegpa for climate change look like, in
light of the foregoing conceptual and empiricalcdission? As already suggested, bottom-up
and top down processes are likely to generate aimos institutional diversity that includes
state-based, hybrid and voluntary measures thatatgpeat levels from the local to
international and across levels (see table 1).ifiteenational cornerstones of climate change
governance will continue to play a role and wilhdually cover more GHG sources, include
more ambitious emission reduction targets and addmdaptation and its financing.
However, this is likely to happen in a piecemeald ancremental way rather than
comprehensively. National climate change and rélgelicies will also develop, both to
implement international agreements and to pursumedtc goals. In light of the multiple
benefits origins of polycentric governance, voluptaitiatives focused on adaptation to
climate change are likely to emerge when the atlaptagenda strengthens (see Table 1).
Insurance and risk-sharing arrangements for adaptare likely to demand public-private

cooperation and to be based on hybrid solutiondli®private cooperation and hybrid
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solutions are also likely to underpin mitigatiorcéiged activities, particularly those related to
carbon markets and experimental technologies ssi€@agon Capture and Storage. Regional
and local governments will also increasingly beoiwed in the delivery of mitigation and

adaptation through planning, regulation and pufdiczice provision.

Table 1: Institutional diversity in polycentric climate change governance

Type & level Conventional Hybrid Voluntary

Global Kyoto Protocol, Post-KyotoCarbon markets, REDD Business sector initiatives
targets, adaptation funding;

Regional EU-ETS regional carbon market#daptation clearinghouses
insurance  provision and
under-writing

National Climate Change, energy an@arbon markets, publicAdaptation networks of local
other legislation private partnerships in CCSgovernments
insurance  provision and
under-writing

Local Climate-proofed zoning,Public-private partnerships  Carbon-neural commesiti
property tax regimes, joint
mitigation & adaptation

Although the discussion above has focused on thenpal and promises of hybrid and
voluntary forms of climate change governance, ial$® important to remember that they can
have problematic implications. Collaborative indyshitiatives may not in reality be open to
all and they may result in restraints of compatitidMoreover, voluntary initiatives in general
are not representative and their accountabilityaiemunclear — these issues are increasingly

drawing attention in research (see Unerman and @dD\®006; Backstrand 2008).

6. Conclusions: fostering polycentric climate goverance

The governance framework for climate change i lstiely in the making but both new

institutional arguments about polycentricity and #merging empirical evidence suggest that

institutional diversity will characterise it. Th@wgernance framework will partly be based on
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the UN Framework Convention for Climate Change (@NKIE) and the protocols and
decisions of parties made under it. However, natigolicies and regulations, sub-national
and local policies and plans, and a variety of ldybnd voluntary initiatives will also play a
role in climate change governance. Together thest@utional responses will create a wider
polycentric governance strategy for climate chamgach will disperse authority and

responsibility.

While the dynamics of different kinds of institut@l solutions as part of a wider polycentric
governance strategy largely remains to be studiethething can be said about it. Voluntary
and hybrid governance initiatives can clearly benparable to major Annex 1 countries in
terms of GHG emissions and emission reduction &ements. While these initiatives will be
at their best in realising emission reductions Wwisave money, they can also help to create
markets for carbon friendly products and abatertestinologies, and help to bring down the
marginal abatement cost of carbon over time. Howeslgnate stabilisation will also require
emission reductions that will entail economic dams. This means that state based

governance solutions will remain a part of the wigl@ycentric governance strategy.

The question is: how different governance solutiitlin the wider polycentric strategy will
interact? Voluntary solutions may benefit from poéil commitment which can provide a
basis for longer-term planning and investment. eSltetsed governance solutions can also
foster hybrid solutions involving markets. Voluntanitiatives may in turn play a role in
mainstreaming and legitimising climate change toracparticipating in them and to external
political and economic decision-makers. They camelothe threshold of participating in
voluntary climate change measures and create pee$sumaking progress in state-based

forms of climate change governance. Voluntary amhrid forms of climate change
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governance also offer a decentralised, flexible ieéntivised way of learning about low-
cost and promising ways of reducing greenhouse gyasssions and targeting R&D

investments effectively.

There clearly is an urgent need to improve the ewié base on the performance of non-
conventional forms of climate change governance taedinteraction of different types of
governance solutions that form parts of a widerygahtric governance strategy. The
scholarship on common-pool resources and polyo#mytris well-placed to make a
contribution in this area because it has both cotue apparatus and comparable empirical

evidence to draw from.
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