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In many respects, the Kyoto Protocol has been a policy failure. It has not
achieved the necessary reductions to avoid the “dangerous anthropogenic in-
terference with the climate system” identiªed in the 1992 Framework Conven-
tion.1 It created a market for carbon offsets of dubious efªcacy. Although these
less-than-ambitious targets for reduction were extended for a second commit-
ment period at the Doha conference in December 2012, a number of developed
nations refused to renew their commitments, leaving only 15 percent of global
emissions covered by the Protocol.2 The Protocol is also waning in political im-
portance: states are moving toward a number of different forums to pursue pol-
icy goals. Some of these are alternative intergovernmental forums, such as the
Major Economies Forum or the World Bank. Others are forms of private author-
ity: situations in which private actors (including ªrms and NGOs) are serving as
both de facto and de jure global rule makers.3 The result is an increasingly com-
plex institutional landscape, with hundreds (if not thousands) of institutions at
global, national, and local levels that seek to address various facets of the cli-
mate change problem. Does this proliferation of institutions (i.e., institutional
complexity) contribute to or undermine effective regulation?

This paper sheds light on the question of institutional complexity by in-
serting a factor often overlooked in research to date: the presence of private au-
thority. Speciªcally, it examines the proliferation of privately created standards
to measure and manage greenhouse gas (GHG) emissions within the “regime
complex” for climate change, which can be understood as the group of loosely
coupled and non-hierarchical institutions that address the problem of climate
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change.4 Using a newly constructed dataset and employing network analysis,
it shows that the case of carbon standards provides some surprising evidence
of policy convergence—both around publicly created rules and a select subset of
privately created rules. Drawing from theories of policy convergence, I offer an
explanation for the observed variation.

The paper makes three arguments. First, in order to understand the regime
complex for climate change, we must include all forms of governance, including
those created by private forms of authority. Second, and more importantly,
when we include private authority in the analysis, the presence of private stan-
dards afªrms the centrality of the Kyoto Protocol within the broader regime
complex. A network analysis of recognition among standards reveals that fully
79 percent of standards created by private actors recognize rules created under
the Kyoto Protocol. This ªnding suggests an unintended consequence of private
authority: it can serve as a venue for the embedding of public rules. Third, the
order that emerges out of the seeming chaos within the regime complex can
be explained by private regulators’ desire to distinguish themselves from com-
petitors and to minimize users’ exposure to switching costs in the future.

The high level of recognition of public authority by private standards sug-
gests an unanticipated consequence of public authority as embodied by Kyoto
Protocol: its vestiges will likely remain, irrespective of the outcome of the inter-
governmental process, perpetuated through private authority. This suggests the
possibility of long-term residual effects of the Kyoto Protocol, even as its future
legal form remains uncertain. In contrast to those who argue that Kyoto has
been a failure, I suggest an unexpected way in which it has been a success. To
borrow Sidney Tarrow’s metaphor, the institutions created by the Kyoto Proto-
col have served as a kind of “coral reef.” In Tarrow’s version, activists are drawn
to international institutions, which provide venues in which they may interact
and “form horizontal connections” among themselves.5 The Kyoto Protocol has
served a similar “coral reef” function, attracting private rule makers whose gov-
ernance activities come to form part of the regime complex. In this case, the reef
serves not as a way for activists to organize, but rather for private authority to
contribute to an orderly expansion of the regime complex.

The paper proceeds as follows. I ªrst examine the literature on institu-
tional complexity, highlighting the oft-overlooked role of private authority. I
then turn to the literature on policy convergence for potential explanations of
why we observe convergence under conditions of complexity. Second, using a
new dataset, I systematically map and describe the proliferation of private au-
thority in the regime complex for climate change. Third, I use network analysis
to illustrate how order arises out of chaos. I show that public rules are the clear
anchor for private rules on carbon management. I further demonstrate that
not all private rules are created equally: there is hierarchy among them. The
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ªnal section offers an explanation for the observed convergence among rules,
based on the network analysis and supplemented by interviews with private
standard setters.

Literature Review
This section brieºy reviews the literature on private authority and focuses on
two bodies of literature that seek to explain the effects of institutional complex-
ity: regime complexity and policy convergence. The literature on regime com-
plexity largely ignores the role of private actors; work on environmental gover-
nance and climate governance is much further along in this respect. Moreover,
the work on regime complexity tends to emphasize the negative effects of com-
plexity over causal explanations; the policy convergence literature, by contrast,
offers clear explanations for convergence across competing sets of rules.

Private Authority and Regime Complexity

The role of private authority, understood as the ways that private actors make
rules and set standards which others adopt, is well explored in the literature on
climate change and on environmental governance more broadly.6 Biermann
and Pattberg point to the emergence of new types of actors, and thus, new insti-
tutional arrangements that permeate global environmental governance, calling
for more research on the dynamics of institutional change.7 Pattberg and Strip-
ple lay out a reconceptualization of climate governance that moves beyond the
simple dichotomy of public and private, and identify a similar need for better
knowledge about the interactions among institutions in a densely populated
landscape of diverse actors.8 Recent work from Bernstein and colleagues is simi-
larly cognizant of the growing importance of private authority, noting that the
complex interactions between actors and practices in carbon markets blur the
boundaries between “public” and “private” governance.”9 A number of addi-
tional works share an interest in the relationship between governments and
markets, and provide a similar perspective on the ºuid relationship between the
public and private realms in carbon governance.10 This analysis answers the call
for further research, and to show in ªne-grained detail the ways in which this
“blurring” occurs.

The research presented here has an additional goal: to link explicitly the
work on private authority in the realm of environmental governance with a
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broader set of works in international relations and public policy which takes up
similar issues. The literature on regime complexity (RC) has recently evolved as
a way to understand the causes and effects of the proliferation of international
institutions. Because of the increasing number and density of institutions, Raus-
tiala and Victor argue that one must study the ensemble of institutions working
in a given issue area in their totality, rather than examining each individually.
This group of institutions constitutes a regime complex: “an array of partially
overlapping and nonhierarchical institutions governing a particular issue-
area.”11 In short, RC theory is a way of understanding institutional complexity as
constituted by a group of related institutions treated as a single unit.

Despite the widely held view that private actors are increasingly important
in world politics, RC theory has largely overlooked their role. In their descrip-
tion of the regime complex for climate change, Keohane and Victor make only
passing reference to initiatives undertaken by private actors, though interest-
ingly, they note that the way private initiatives interact with bilateral and multi-
lateral efforts will determine their future utility in addressing climate change.12

In their excellent symposium on international regime complexity, Alter and
Meunier consider the role of nonstate actors more carefully. They expect that
“complexity contributes to making states and IOs [international organizations]
more permeable, creating a heightened role for experts and nonstate actors.”13

Nonetheless, when contemplating the effects of regime complexity on the
fragmentation of international law, they only consider the preferences and ac-
tions of states. The “increased permeability” of states and IOs to private actors
is therefore restricted to activities such as problem deªnition, strategic dissemi-
nation of information, and proposing solutions.14 Certainly, the authors
identiªed the need to understand the role of private actors. However, their con-
ceptualization of this role is still overly narrow.15 They do not consider the ways
in which private actors may be exercising authority—that is, making rules—in
the context of the regime complex. This paper contributes to this underexplored
part of the literature.

Much of the RC literature outlines the ill effects of institutional complex-
ity. Forum shopping, shifting, competition, and exploitation of legal ambigu-
ities are all ways that actors can pick and choose among institutions to select
the one most hospitable to their aims. There are fewer works that discuss the
positive effects of complexity, which include innovation, experimentation,
and the ability to avoid deadlock.16 However, these works do not elaborate
clear conditions under which we should expect to observe either set of effects,
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positive or negative. For this reason, I turn to work on regulatory harmoni-
zation, which provides a useful framework for understanding the effects of insti-
tutional complexity.

Policy Convergence

Studies of policy convergence can be viewed as another way to explain the ef-
fects of institutional complexity. Policy convergence can be understood as “any
increase in the similarity between one or more characteristics of a certain policy
across a given set of political jurisdictions.”17 The proliferation of rules across
governance units (whether provinces, states, or other geographic units) has led
scholars to ask, what factors contribute to their eventual convergence or contin-
ued divergence? Explanations for convergence are varied. Vogel famously de-
scribed a “California effect,” in which leaders set the bar high, and laggards
must adjust if they wish to gain market access.18 Simmons provides a slightly
different explanation where harmonization of capital market regulation arises
due to material incentives to emulate the hegemon, which has the freedom to
set standards as it pleases.19 Drezner has argued that effective, harmonized stan-
dards only emerge in global politics when Great Powers have shared preferences
about regulatory outcome.20 McNamara offers an ideational explanation in
which shared normative and causal beliefs among leaders about neoliberal pol-
icies led to low rates of inºation across Europe, which in turn enabled nations
to enact the domestic policies needed to promote further integration.21 Still
other explanations of convergence focus on a hierarchical process, where poli-
cies converge due to imposition via international law or international organiza-
tions.22

These explanations of policy convergence, while useful, do not explicitly
consider the role of private regulation. A few scholars have begun to consider
whether and how harmonization among private rules might occur.23 One expla-
nation is similar in logic to the California effect. When private standards certify
environmental or social quality (such as fair trade or organic products), conver-
gence on a stringent standard may occur to meet the demands of customers and
suppliers and thus maintain market share. Consumers may demand standards
that guarantee high quality, rather than those that engage in mere greenwash-
ing. Suppliers may seek to insulate themselves from naming and shaming
campaigns by activists. Governments (some of which support private environ-
mental standards ªnancially) may use certain standards in their procurement
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practices as a way to promote wider use.24 Sabel et al. describe a similar process,
whereby transparency about labor practices allows leading ªrms to “credibly
document their accomplishments to the public in a way that compels emula-
tion by laggards, and points the way to an enforceable regulatory regime.”25 At
the same time, private rule makers have an incentive to distinguish themselves
from other competitors, and demonstrate the quality of their “product.”

A second explanation of convergence hinges on social and ideational fac-
tors. In this view, convergence occurs through interactions among private stan-
dard setters. Repeated interactions may facilitate learning, or a diffusion of
norms about appropriate practices.26 In other words, “process dynamics” are the
key explanator of harmonized standards.27 While this explanation makes intu-
itive sense, in practice, it is difªcult to disentangle the effects of norms and ideas
when strategic and material incentives are also present. For this reason, I ac-
knowledge this potential explanation, but do not consider it in my empirical
analysis below.

In sum, the literature policy convergence helps pick up where discussions
of regime complexity end. The RC literature explains different effects of com-
plexity, but not the conditions under which they occur. By contrast, the work on
convergence offers a clear explanation for why convergence among private stan-
dards might occur: to ensure that standard setters are meeting the demands of
their users for both environmental quality and reputational beneªts.

Mapping Institutional Complexity: Private Standards for
Carbon Measurement
Addressing climate change involves many different types of policies and actors.
Generally, the focus has been on the complex landscape of public efforts, at the
national and international levels.28 In this section, I expand the notion of insti-
tutional complexity with respect to climate change by describing privately cre-
ated standards to manage GHGs. Private actors include NGOs, private ªrms,
and transnational networks. For clarity, I refer to the rules promulgated by these
actors as private standards; these are distinct from the organizations that create
them, which I refer to as private rule makers. I exclude IOs and national govern-
ments, while acknowledging that the boundaries between public and private are
not always neatly drawn.

I also bring a new methodological approach to the literature on regime
complexity. Most work to date has been qualitative, either mapping the constel-
lation of governance activities that constitute the regime complex, or explaining
the effects of complexity in a small number of intergovernmental agreements
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and/or organizations. I seek to map complexity in a different way, using social
network analysis.29 A network can be understood as “a ªnite set or sets of actors
and the relation or relations deªned on them.”30 The set of actors in this net-
work is transnational carbon governance initiatives, both public and private.
The relations are the ties that connect them (or do not), and are operationalized
as recognition of others’ rules. These ties show us the structure of the network,
which in turn provides insight into the relative importance of individual nodes
based on their position in the network.

Mitigation efforts are premised on the ability to measure emissions. We
need to know either the amount of GHGs emitted, or be able to calculate the
amount being “saved” (i.e., prevented from being emitted) due to some activity.
Just as banks need robust ways to account for gains and losses, so too do states
and other entities need credible, accepted procedures for calculating their emis-
sions; these needs are distributed across many types of actors and levels of
governance.

The tools for counting carbon are similarly diverse. Households will calcu-
late their emissions differently from ªrms or states. Partially as a result of these
different needs, different measurement tools, or standards, have emerged. Yet
there is not a one-to-one correlation between the type of standard and its users.
Instead, there are multiple tools for measurement at the transnational level,
some created by governments. Yet, there is also a strong presence of privately
created standards. I turn now to a description of this institutional complexity,
focusing ªrst on the private standards and then on analysis of the relationship
among public and private standards.

The data presented here comprise all of the private transnational stan-
dards for carbon measurement currently in use.31 The transnational criterion
means that the standard must function in at least two countries, so standards
that operate in just one country are not included in the data set.32 In this initial
description of private standards, I exclude those created by governments or in-
ternational organizations, though these are considered below. I include only
those whose primary aim is carbon measurement and management. Those that
apply more generally to energy efªciency, sustainability, or other environmental
issues are not included.33
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I compiled this data by triangulating among several sources, updating the
data as new sources have become available.34 Table 1 lists all the standards
in the dataset. The dataset presents basic information on these standards: the
year they were created, their organizational goal, and whether they require third
party veriªcation. I gathered this information in three complementary ways.
First, I used the website for each organization to see whether they self-identify as
linked to any other standards in the data set. Second, most of the websites con-
tained one or more document that described the methodological details of the
standard. If any other standard-setting organization was mentioned in that doc-
ument, this was coded as recognition. Third, to ensure the robustness of my
coding, I also conducted a brief email survey, sent to each organization included
in Table 1.35 I asked about the basic data listed above and about which other
standards and/or veriªcation systems they recognized (if any). Positive answers
to either of these questions were coded as recognition. Additional interviews, in
person and by Skype, were conducted with ªve organizations.36

Figure 1 shows the cumulative number of private standards by year. There
is a clear and steady increase in the creation of standards over time. The majority
of standards, 73 percent, were created between 2005 and 2009, after the Kyoto
Protocol entered into force. Although countries recently agreed to extend the
Kyoto Protocol, its fate was unclear until December 2012. Considerable uncer-
tainty about the status and permanence of the current regulatory arrangements
remains; its end date remains undecided.37 The spike in private standards after
2005 provides preliminary evidence that private actors responded to the ªnite
lifespan of the Kyoto Protocol by creating additional rules that could possibly
outlast the Protocol.

Figure 2 shows the different types of standards, categorized by their func-
tions.38 Standards have four different functions. First, offset standards provide
rules for measuring avoided emissions (and in some cases, other environmental
co-beneªts) of carbon mitigation projects. The emphasis in offset standards is
the methodology for calculating emissions reductions. Second, accounting stan-
dards provide a protocol for actors to measure their emissions, and focus on to-
tal emissions, rather than reductions. Third, transparency standards provide a
centralized repository for users to report their emissions to others. Accounting
and transparency standards differ in one important respect. Accounting stan-
dards are ªrst-party standards, often used by actors to catalogue information on
their GHG emissions, with no requirement to make such information public.
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Transparency standards are third-party standards because the information is
made public by a third party. These are often emissions registries, where entities
calculate their emissions and make them publicly available in one central place.
As discussed below, some of these require veriªcation, while others do not. The
Climate Registry, for instance, provides a platform for participating entities to
publicly report their GHG emissions. Fourth and ªnally, there was one private
standard that created a market: the Chicago Climate Exchange established a sys-
tem for quantifying and trading carbon emissions. However, as of January 2011,
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Table 1
Private Carbon Standards

Name Year

Cleaner and Greener Certiªcation 2000
Climate Action Reserve 2001
Greenhouse Gas Protocol Corporate Standard 2001
Carbon Neutral 2002
Plan Vivo 2002
Chicago Climate Exchange (and offset standard) 2003
Gold Standard 2003
Carbon Disclosure Project 2003
Climate, Community and Biodiversity Standard 2005
Green Tick Carbon Neutral 2005
Greenhouse Gas Protocol Project Standard 2005
ISO 14064-2 2006
Voluntary Carbon Standard 2006
ISO 14064-1 2006
ISO 14064-3 2006
CarbonFix 2007
Certiªed CarbonFree 2007
Climate Change Action 2007
Green-e (climate) 2007
VER" 2007
ISO 14065 2007
The Climate Registry 2007
Planet Positive 2008
Social Carbon 2008
Sustainable Carbon 2008
Carbon Trust Standard 2008
CEMARS 2008
Good Climate 2008
American Carbon Registry 2008
GreenCircle 2009



the market was phased out and has been replaced with an offsets program.
There is, of course, overlap among these different functions; the goal is to pro-
vide a sense of how institutional complexity manifests itself in terms of the dif-
ferent types of standards.

Figure 2 yields two interesting ªndings. First, private actors are typically
not in the business of creating carbon markets, despite the fact that we tend to
associate private actors with market activities. In their ideal form, markets are
independent of the state.39 Buyers and sellers interact based on quantities and
prices. Here we ªnd evidence of the opposite: those interactions are conditional
upon states that have explicitly created those markets—the framework within
which those transactions may occur. Thus, contrary to Strange’s assertion that
in the postwar period, markets “are the masters over the governments of states,”
this data shows that markets fall within the realm of states.40 Figure 2 shows that
private actors rarely create markets. Indeed, this has happened only once, and
one could reasonably interpret the closure of the Chicago Climate Exchange as
the failure to create a fully, self-sustaining private carbon market. In sum, creat-
ing markets for GHGs is almost exclusively the province of public authority.

Second, Figure 2 shows where private actors are especially active: they are
in the business of creating offset standards. Offsets can exist without markets,
but in such cases, must rely on altruistic consumers to purchase them. Coupled
with markets however, they become an important tool for market participants
to achieve compliance. As the discussion below shows, a very large proportion
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of private standards are linked to public markets, suggesting that altruism is not
the dominant driver in the growth of private standards.

Fully 80 percent of private standards require third-party veriªcation. This
ªnding shows that most standard setters care about credibility and compliance,
or at least wish to appear that they do. There is some helpful variation across or-
ganizational goals. The majority of offset standards require third-party veriªca-
tion (89 percent). By contrast, only 67 percent of transparency standards re-
quire third-party veriªcation. This is unsurprising: transparency standards have
the straightforward simple goal of getting emitters to report. This is a much shal-
lower form of cooperation, where free-riding is not an issue. Thus, third-party
veriªcation is less important. Of course, veriªcation of these reports is desirable;
however, if the goal is incremental—to get organizations to begin thinking
about and measuring their emissions—compulsory veriªcation might scare off
the more reluctant participants. In short, transparency standards aim to ensure
broad participation, so cooperation is relatively shallow.

By contrast, since offsets are essentially creating a currency from an intan-
gible good (the removal of emissions, vis-à-vis a previously established base-
line), veriªcation is a key element for credibility.41 Without veriªcation that off-
sets have been generated, the issuing of credits is akin to printing money—
creating a commodity with no physical value. Unveriªed projects allow for the
possibility that the offset credits grant have no correlation to the actual physical
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reductions. This is not only inefªcient in terms of combating climate change,
but also has the effect of deºating the value of the “currency.” Thus, third-party
veriªcation is an important signal in offset standards, to ensure the value of the
commodity being purchased. Put another way, since free-riding is possible
(which is not the case for transparency standards), veriªcation is needed.42

The Effects of Complexity
The general hypothesis put forward in this paper is that policy convergence
among private standards will be demand driven: private rule makers seek to
maximize the environmental and reputational beneªts to those using their
rules. Reputational beneªts accrue when standard users can claim that they are
responsible global citizens taking voluntary action to combat climate change.
Reputational beneªts are contingent on high environmental quality: if users
choose low quality standards, they cannot make the same “green” claims. Thus,
if the hypothesis holds, we should also expect private rule makers to be con-
cerned about signaling the quality of their standards to potential users. A sec-
ond beneªt that private standards can provide is to minimize users’ exposure to
switching costs or future regulatory requirements. If this hypothesis holds, we
should expect private rule makers to be concerned about the interoperability of
their rules with others, particularly public rules.

There are two main observable implications of the hypothesis. First, we
should expect these private standards to exhibit high amounts of compatibility.
If private actors within the regime complex are concerned about their users’ ex-
posure to future regulatory costs, or about switching costs more generally, they
will try to “hedge their bets” by maximizing their compatibility with other stan-
dards. Maximizing compatibility increases the likelihood that their rules will
continue to be usable in a future regulatory regime. In particular, we should ex-
pect to see compatibility between private and public standards. Second, if pri-
vate rule makers are concerned about providing reputational beneªts to their
users, they will try to maximize compatibility with those that they perceive as
high quality. Thus, we should observe a race to the top, which eventually pro-
duces leaders among the myriad private standards. Conversely, if private actors
are unconcerned about the quality of competing standards, then we should not
see the emergence of particularly important private standards. In fact, the analy-
sis below demonstrates that both predicted effects—high levels of compatibility
and the emergence of private leaders—are observed.

To analyze the effects of complexity, I draw on two sources of data. First,
I map the connections among standards through network analysis to show
the degree of compatibility among them. The nodes represent each of the stan-
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dards that meet the criteria described above. The ties represent whether there is
recognition of the standards through the procedures detailed in the previous
section. Second, I augment the network analysis with data gathered from semi-
structured interviews with the standards organizations from which I asked basic
questions about motivations for the creation of the standard and considerations
about compatibility.

Figure 3 shows the network of carbon standards. The network is based on
the original 30 private standards presented in the previous section; it then adds
all of the other standards that these original 30 recognize. Whereas there are
30 private transnational standards measuring carbon, there are 41 standards in
the network, including public standards.43

Figure 3 suggests visually that a few standards are more important than
others, given their number of ties. These include the Clean Development Mech-
anism (CDM), the Greenhouse Gas Protocol, the Veriªed Carbon Standard, the
Climate Action Registry, and the family of ISO-14000 standards. As the discus-
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sion below indicates, while the visualization of the network provides a useful
“ªrst cut” at the key standards, more information, including the direction of
these ties, is needed for a fuller interpretation.

Recognition operates in two ways. Standard A may accept Standard B. For
example, the Carbon Neutral standard certiªes entities that have offset 100 per-
cent of their emissions. It accepts offsets from a variety of other private stan-
dards including the Gold Standard, the Chicago Climate Exchange, and the
CDM. Alternatively, Standard A may appropriate the rules and practices of Stan-
dard B. I operationalize recognition by examining the document(s), which out-
line the details of the standard. If this document speciªcally invokes the rules or
practices of other standards or their veriªers, I code this as recognition. For ex-
ample, the Climate, Community, and Biodiversity standard can be combined
with a number of other offset standards to ensure that beneªts beyond emis-
sions reduction are achieved. Both acceptance of other standards and appropri-
ation of parts of other standards constitute forms of recognition. It is important
to note that this operationalization does not require mutual recognition. Stan-
dard A may recognize standard B in one of the two speciªed ways, but Standard
B may not recognize Standard A. Nonetheless, this one-way relationship is still
coded as recognition. In the parlance of network analysis, this is a one-mode
directed network.

Future Costs in the Regulatory Market

Descriptive analysis helps to understand the degree to which standards adopt a
strategy of maximizing compatibility. A ªrst cut at this hypothesis would predict
a dense network, with high levels of recognition across all of the standards. In
fact, the density of the network is rather low, at 14.2 percent. This means that
only 14.2 percent of all possible ties among the offset standards are present.44

However, a more reªned version of this hypothesis is that strategic actors will
recognize the most important standards, rather than simply trying to recognize
all of them. Indeed, this is the pattern we observe. Despite the low level of
overall density, there are some standards in the network that are much better
connected than others. The distribution of ties demonstrates a conscious strat-
egy by private actors to connect to other speciªc standards in the network.
This provides preliminary evidence that although there is an explosion in the
number of private standards post-Kyoto, clearly some have emerged as more
important—and indeed more credible—than others. In other words, to under-
stand the strategic nature of compatibility, we must look beyond the overall
density of the network to ties to speciªc actors.

To identify the important actors in the network, I turn to the centrality of
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44. I exclude transparency, accounting, and market standards in this calculation to focus on stan-
dards of the same function.



individual standards. Because this is a directed network, we can examine who is
being chosen by others (i.e., a measure of prestige) as well as who is doing the
choosing. Choosers are important for diffusing regulatory practices, whereas
those being chosen are important for the rules they create. I turn ªrst to the
prestigious actors—those who are chosen—and their characteristics. Table 2
shows normalized values for both indegree centrality (prestige) and outdegree
centrality (diffusion).

Figure 3 shows that the CDM is a key node in the network. The CDM,
which was created by the Kyoto Protocol, allows developed countries to fund
offset activities in the developing world to help meet their emissions targets.
Quantitatively, it also has the highest level of prestige, as measured by indegree
centrality.45 Of all standards, 37.5 percent have chosen to recognize the CDM’s
standards. Moreover, if the population is restricted to only those standards that
include offsetting as an organizational goal, the proportion rises to 79 percent.
The CDM is prestigious in the sense that many other standards are choosing it.
In general, public standards tend to be more prestigious than private ones
(.233), as indicated in Table 3.

The high level of recognition of this public standard can be understood as
a response to future costs of regulation. Since it is unclear whether the CDM will
remain in effect after the expiry of the Kyoto Protocol, maintaining compatibil-
ity with its standards is a reasonable strategy to ensure the continued relevance
of private standards in the event that the CDM continues to operate. Moreover,
it is an important way to demonstrate to the users of these standards that their
voluntary efforts may be consistent with future regulatory requirements.

Another interesting potential effect of the CDM’s prestige is the likelihood
that the standards set by the CDM will persist, even if the institution itself does
not. This suggests the possibility of long-term residual effects of public rules
within the seeming chaos of the regime complex. Even if the intergovernmental
process continues to deteriorate, the strength of publicly created rules is being
reafªrmed and embedded through private actors.46

Interestingly, although the CDM is the most prestigious of all the stan-
dards in the network, it is the anomaly among the public standards in the net-
work. The dark circles in Figure 3 are national and international public carbon
standards. There are only ªve named by the original thirty private standards: the
CDM, the EU Emissions Trading Scheme, Climate Leaders (a voluntary program
created by the US EPA), the Regional Greenhouse Gas Initiative (an emissions
trading system in the Northeast of the US), and the Intergovernmental Panel
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45. Actors with a high degree of centrality have the most ties to other actors in the network. Since
this is directed network—ties can either be incoming or outgoing—centrality can take the form
of indegree or outdegree centrality. Actors with high indegree centrality have a large number of
incoming ties: other actors in the network choose to link themselves to a given actor. Thus, an
actor with high indegree centrality is the object of many ties.

46. See also Lovell 2010 on the co-evolution of compliance and voluntary markets.
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Table 2
Centrality of All Standards in the Network

Outdegree
(normalized)

Indegree
(normalized)

Certiªed CarbonFree 30 CDM 37.5
Carbon Neutral 25 ISO14064-1 30
Planet Positive 22.5 GHG-P 27.5
VCS 12.5 VCS 22.5
CAR 12.5 ISO-14064-2 20
Green-e climate 12.5 ISO14064-3 17.5
TCR 12.5 CAR 12.5
ACR 12.5 Gold Standard 12.5
FTSE4Good 12.5 ISO 14065 12.5
CCB 10 Climate Leaders 10
Social Carbon 10 IPCC 10
CCX 10 Green-e climate 7.5
Carbon Fix 10 FSC 7.5
Cleaner and Greener 10 TCR 5
Plan Vivo 10 CCB 5
ISO14064-1 7.5 Social Carbon 5
ISO14064-3 7.5 CEMARS 5
Carbon Trust 7.5 PAS 2050 5
CDP 7.5 ACR 2.5
Green Circle 7.5 CCX 2.5
ISO-14064-2 5 Carbon Trust 2.5
Gold Standard 5 CDP 2.5
CEMARS 5 VER" 2.5
Green Tick 5 EU-ETS 2.5
Sustainable Carbon 5 Green-e renewable energy 2.5
ISO 14065 2.5 GRI 2.5
VER" 2.5 ISO 19011 2.5
CCA 2.5 LEED 2.5
CDM 0 PAS2060 2.5
GHG-P 0 RGGI 2.5
Climate Leaders 0 Certiªed CarbonFree 0
IPCC 0 Carbon Neutral 0
FSC 0 Planet Positive 0
PAS 2050 0 FTSE4Good 0
EU-ETS 0 Carbon Fix 0
Green-e renewable energy 0 Cleaner and Greener 0
GRI 0 Plan Vivo 0
ISO 19011 0 Green Circle 0



on Climate Change.47 All except for Climate Leaders have prestige values below
the mean.

The low level of prestige of the other public standards provides addi-
tional support for the regulatory uncertainty explanation. There is no need to
hedge when the trajectory of these standards is clearly established. Put another
way, there appears to be no demand for private authority in these instances.
The EU-ETS, despite implementation challenges, is ªrmly established, as are the
myriad accounting procedures established by the IPCC.48 Two other public stan-
dards are on their way out: Climate Leaders is being phased out, and the Chi-
cago Climate Exchange is transitioning from a market to an offsets program.
The Regional Greenhouse Gas Initiative was created in spite of the intransigence
of the US federal government. Although it is pursuing links to other regional
programs in the US, this process is still in its preliminary stages. Thus, it has yet
to establish itself as a well-functioning and prominent set of rules. Hedging
through recognition would be premature at this point.

Competition for Quality among Private Standards

Private standards are seeking to maximize their ºexibility with respect to public
rules under the CDM. But this fact does not explain recognition among pri-
vate rules. Surely, these private standards are unlikely to become public law. This
raises the question: why recognize other private standards? The reason for rec-
ognition, I argue, stems from the need to demonstrate quality to standard users.

The explosion of private standards following the entry into force of the
Kyoto Protocol created great variability among the quality of standards. Higher
quality standards, concerned about establishing and maintaining their reputa-
tion, sought to associate themselves with other high quality standards—creating
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47. Among other duties, the IPCC has created numerous methodologies for carbon measurement.
48. The IPCC accounting practices present a slightly different story. They are frequently used for ba-

sic calculations such as emissions factors. Because these are widely accepted, but often used in
small pieces, the IPCC is not frequently named by other standards.

Table 2
(Continued)

Outdegree
(normalized)

Indegree
(normalized)

LEED 0 Green Tick 0
PAS2060 0 Sustainable Carbon 0
RGGI 0 CCA 0
Mean 6.951 Mean 6.951
Std. deviation 7.017 Std. deviation 9.198



a club of standards that lead the pack in terms of prestige. An examination of
the network shows that not all standards are created equal. Despite an overall
low density of the network, there are there are several clear leaders among pri-
vate standards, which enjoy high levels of prestige; they provide evidence for the
concern about credibility. Interestingly, the most prestigious standards, both
public and private, tend to be older; there is a small, positive correlation be-
tween the age of a standard and its level of prestige, or indegree centrality
(0.173) as indicated in Table 3.

Along with the CDM, there are ªve other particularly prestigious standards
(greater than one SD above the mean), as demonstrated by Table 2. Three ISO
standards (for simplicity, referred to as the 14064 series) are very frequently rec-
ognized by others. Two of these are accounting standards (1 and 3), and the
third is used for measuring offsets (2). The GHG Protocol was the basis for ISO
14064-1; hence many other standards recognize both ISO 10464-1 and the
GHG Protocol, which are substantively very similar.49 Finally, the Veriªed Car-
bon Standard, an offset standard that emphasizes its compatibility with the
CDM, is also frequently selected by others—22.5 percent of all possible incom-
ing ties are present. Together, these seven standards represent 40 percent of the
total ties in the network.

Credibility of one’s own standard boosts consumer conªdence, which is
certainly important for the continued viability of the organization and its
work.50 Indeed, one organization noted that ªrms who buy offsets are very con-
cerned about the credibility of the standard and its work: “ªrms are motivated
to be savvy consumers in the voluntary market because one false step would
sink them.”51 Credibility may also be useful in cultivating long-term relevance.
As discussed below, some governments now recognize some of the more promi-
nent private standards. In other cases, offset purchasers want to enhance the
likelihood that credits purchased in the voluntary market could be used to meet
future regulatory requirements. Indeed, one interviewee noted that big emitters
are coming to them to purchase large quantities of offset credits. They are moti-
vated by the impending expiration of the Kyoto Protocol, at which point, they
may need offsets to meet reduction requirements under other regulatory sys-
tems (such as the EU trading scheme), but will not have Kyoto credits as an
option.52 To the extent that emitters take this view, they are trying to “pick
winners”—by purchasing those credits they believe will be compatible with reg-
ulatory requirements in the future. Another interviewee added that the expiry of
Kyoto could be a positive development for private standard setters precisely for
this reason.53
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49. Green 2010.
50. Personal communication, Gold Standard, June 30, 2011.
51. Personal communication, Sustainable Carbon, June 29, 2011.
52. Ibid.
53. Personal communication, TUV Sud, July 13, 2011.



Finally, many of those interviewed emphasized the importance of credibil-
ity, both for their own standards, and for those that they recognize. This translates
most frequently into openness, transparency, widespread consultation with inter-
ested parties, and periodic review of the rules and their application.54 In the
words of one interviewee, credibility and robustness stem from “how many eyes
have looked at [the standard],” as well as the caliber of those reviewers.55

Thus, the rapid growth of carbon standards coupled with their individual
concerns about maintaining credibility gave rise to an important effect: clear
leaders have emerged among the patchwork of private carbon standards. Institu-
tional complexity has produced some consensus about which carbon standards
should be used: those that are transparent, have had an open drafting process,
and have been (and continue to be) the subject of rigorous review. As one inter-
viewee succinctly noted: “[M]ore standards—better quality. The competition
[makes] the market and [as a result], users win.”56 High quality standards have
emerged, and they are at the center of the network.

Diffusion of Leading Practices

High quality standards do not simply appear; they are made. One way they are
made is through recognition by other standards. I turn now to the “choosers”
of standards, as indicated by their outdegree centrality. These are important
consumers of standards, enhancing the network effects of those with high pres-
tige.57 Interestingly, the most outdegree central standards are all private: Certi-
ªed CarbonFree, Carbon Neutral and Planet Positive.58 Certiªed CarbonFree,
for example, recognizes 30 percent of all standards in the network. This provides
additional support for the hypothesis: private standards are hedging by maxi-
mizing compatibility with other standards, both public and private. One effect
of hedging is to reinforce the importance of public rules. A second effect, as in-
dicated in this section, is to create leaders among private standards.

Indeed an analysis of the key players in the network shows that two private
standards are the best connected: VCS and ISO 14064-1 reach 98 percent of the
network via a maximum of one intermediary.59 The high prestige (as indicated
in the previous section) and the impressive reach of these two standards pro-
vide additional evidence that quality standards occupy key positions in the
network. VCS has also received an additional afªrmation of its quality: the Aus-
tralian Government recognizes it in its voluntary National Carbon Offset Stan-
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54. Personal communication, CarbonNeutral, July 5, 2011.
55. Personal communication, Sustainable Carbon, June 29, 2011.
56. Personal communication, TUV Sud, July 13, 2011. Similar sentiments were expressed by repre-

sentatives of the American Carbon Registry and the Chicago Climate Exchange.
57. On network effects, see Katz and Shapiro 1994.
58. These are the only three standards with outdegree centrality greater than one SD above the

mean.
59. As computed by Borgatti 2003.



dard.60 Other standards are also recognized by public entities. The Australian
government also recognizes the Gold Standard. The California cap and trade
system is basing its offset standards on those created by the Climate Action
Reserve.

By contrast, four of the ªve public standards have an outdegree centrality
of 0. The CDM, RGGI, Climate Leaders and the IPCC have not chosen to recog-
nize any other standards. The one exception is the EU-ETS, which accepts offsets
generated under CDM standards, as codiªed by the “Linking Directive.”61 Again,
this underscores the ªnding that private rules, rather than public ones, are serv-
ing as diffusers of authority. This is further evidenced by an observed correlation
between private standards and outdegree centrality, illustrated in Table 3. Pri-
vate rules are correlated with recognizing more standards (.363); by contrast,
public rules are correlated with being recognized by more standards (.233).

In sum, the network analysis points to three drivers of convergence. First,
private standards’ desire to maintain relevance for their users in the face of fu-
ture regulatory changes has led almost all offset standards to recognize the rules
created under the CDM. Second, the need for credibility has given rise to a set of
leading private standards, which are more prestigious (in the sense of network
centrality) than other private standards in the network. The former “wild west”
of carbon markets is consolidating around a clear set of leaders. Third, the fact
that private standards tend to have higher outdegree centrality shows their im-
portant role as diffusers of leading standards—both public and private. By con-
trast, public standards virtually never choose to link themselves to other stan-
dards, with the one exception of the EU-ETS and the CDM. The interaction
among public and private actors shows that private actors, not public ones, are
reacting to the need to signal quality and minimize the costs of future regula-
tory changes. This has had the unanticipated effect of producing some conver-
gence around what constitutes a good standard for measuring and managing
carbon.
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60. Australian Department of Climate Change and Energy Efªciency 2010, 8.
61. European Parliament 2004.

Table 3
Similarity Matrix for Selected Network Attributes

Age Public? Private?
Outdegree
(Normalized)

Indegree
(Normalized)

Age #1.000 #0.221 #0.221 #0.289 #0.173
Public? #0.221 #1.000 #1.000 #0.363 #0.233
Private? #0.221 #1.000 #1.000 #0.363 #0.233
Outdegree (normalized) #0.289 #0.363 #0.363 #1.000 #0.222
Indegree (normalized) #0.173 #0.233 #0.233 #0.222 #1.000



Conclusion
Complexity is not the same as chaos. This paper shows an emerging order in the
complex institutional landscape that governs climate change. The mix of public
and private actors and their accompanying standards for GHG management
provides new spaces for interaction and unexpected effects. The presence of pri-
vate actors coupled with concerns about demonstrating credibility and provid-
ing beneªts for users, has reafªrmed the importance of the CDM rules and pro-
duced clear leaders among private rules. Bumpus and Liverman argued that the
private standards are “a network of often small private organizations and NGOs
[which exist] without reference to national or supranational bodies or “higher
levels of administration.”62 Evidence here suggests otherwise. Rather, a distinct
order—and even a hierarchy—has emerged out of the messy landscape of car-
bon standards. There is an order emerging from the chaos.

Three main arguments can be derived from the data. First, institutional
complexity is, well, complex. It is incumbent upon scholars to recognize the full
range of variation with respect to complexity, and this means including sources
of private authority. To exclude private authority is to exclude a key form of vari-
ation. Second, when we include private authority, we observe public authority
in a different light—as the hub for carbon rules within the broader regime com-
plex. Third, the literature on regime complexity tends to emphasize the negative
effects of complexity, as an engine for further chaos that fuels strategies of forum
shopping, and opportunities for exploitation of ambiguities. However, this pa-
per shows that it also provides an opportunity for convergence.

There are several broader implications of these ªndings, both for theory
and for policy. With respect to policy, the future of carbon markets remains un-
certain. Decisions taken at Durban afªrmed a second commitment period for
Kyoto. However, this decision trades one type of uncertainty (whether the com-
pliance market will persist) for another (whether or not there will be a gap be-
tween the two periods). Durban also created a new, yet-to-be-deªned market
mechanism, and reafªrmed a future role for REDD". All of these developments
suggest that private rule makers should continue to be concerned about future
regulatory requirements, and by extension about interoperability with public
standards as well as leading private standards. Moreover, the possibility of a fu-
ture REDD market has led a number private rule makers to develop standards
for this potential market. Indeed, roughly one-third of all credits traded on the
voluntary market in 2010 were REDD projects.63 Since the CDM explicitly ex-
cluded avoided deforestation as a source of credits, there are no public rules in
place. It appears that private rule makers are leading the way in this regard.64
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62. Bumpus and Liverman 2008, 141.
63. Peters-Stanley et al. 2011.
64. Peters-Stanley et al. 2011, vi. This is also supported by interviews with Carolyn Ching, VCS,

March 12, 2012 and Gareth Wishart, CCBA, March 12, 2012.



In addition, there are three key theoretical implications of the analysis pre-
sented here. First, this paper demonstrates that convergence may have a distinct
ºavor under conditions of complexity. Clearly, it does not mean the consolida-
tion of myriad institutions. Rather, convergence results in an emergence of some
sense of order across these diverse sets of rules and actors. Much work remains
to be done to elaborate both the mechanisms that produce order within com-
plex institutions, and the conditions under which we might expect such order
to emerge.65

Second, despite harsh criticism and general pessimism about the Kyoto
Protocol, there may yet be a silver lining. The offset standards created by the
CDM are now well embedded in private standards operating in the voluntary
market. Some of these standards are even recognized by governments. It is very
likely that these rules are here to stay. Institutions are sticky, and as Raustiala
and Victor note, “extant arrangements in the various elemental regimes will
constrain and channel the process of creating new rules.”66 Thus, it is reasonable
to expect that the present rules on carbon will affect future ones. With private
standards as faithful users and diffusers (and in some cases, improvers), CDM
rules will likely provide a common baseline for future offsets.

Third, and related, the case of carbon standards is redeªning the nature
of “public.”67 The interactions between public and private show the ways in
which public goods—emissions reductions—are being created and provided
through a complex network structure and heterogeneous actors. As politicians
and scholars wrestle with ways to provide global public goods, they must keep
this deªnitional shift in mind. Finally, studies of regulatory dynamics sug-
gest conditions under which we can expect to upward or downward harmoniza-
tion.68 This paper shows that we should include private regulation in the mix as
one of the potential explanators.
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