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SYNTHESIS ARTICLE

Environmental integrity of international carbon market mechanisms
under the Paris Agreement
Lambert Schneider a,b and Stephanie La Hoz Theuer c

aEnvironmental Systems Analysis Group, Wageningen University, Wageningen, Netherlands; bStockholm Environment Institute,
Somerville, MA, USA; cIndependent Researcher, Bonn, Germany

ABSTRACT
The Paris Agreement establishes provisions for using international carbon market
mechanisms to achieve climate mitigation contributions. Environmental integrity is a
key principle for using such mechanisms under the Agreement. This paper
systematically identifies and categorizes issues and options to achieve environmental
integrity, including how it could be defined, what influences it, and what approaches
could mitigate environmental integrity risks. Here, environmental integrity is assumed
to be ensured if the engagement in international transfers of carbon market units
leads to the same or lower aggregated global emissions. Four factors are identified
that influence environmental integrity: the accounting for international transfers; the
quality of units generated, i.e. whether the mechanism ensures that the issuance or
transfer of units leads to emission reductions in the transferring country; the
ambition and scope of the mitigation target of the transferring country; and
incentives or disincentives for future mitigation action, such as possible disincentives
for transferring countries to define future mitigation targets less ambitiously or more
narrowly in order to sell more units. It is recommended that policy-makers combine
several approaches to address the significant risks to environmental integrity.

Key policy insights
. Robust accounting is a key prerequisite for ensuring environmental integrity. The

diversity of nationally determined contributions is an important challenge, in
particular for avoiding double counting and for ensuring that the accounting for
international transfers is representative for the mitigation efforts by Parties over time.

. Unit quality can, in theory, be ensured through appropriate design of carbon market
mechanisms; in practice, existing mechanisms face considerable challenges in
ensuring unit quality. Unit quality could be promoted through guidance under
Paris Agreement Article 6, and reporting and review under Article 13.

. The ambition and scope of mitigation targets is key for the incentive for transferring
countries to ensure unit quality because countries with ambitious and economy-
wide targets would have to compensate for any transfer of units that lack quality.
Encouraging countries to adopt ambitious and economy-wide NDC targets would
therefore facilitate achieving environmental integrity.

. Restricting transfers in instances of high environmental integrity risk – through
eligibility criteria or limits – could complement these approaches.
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1. Introduction

International carbon market mechanisms provide flexibility as to where and when greenhouse gas (GHG) emis-
sions are reduced, and could thereby reduce the costs of mitigating climate change. This can help countries to
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adopt more ambitious mitigation targets. If not designed and implemented appropriately, however, inter-
national carbon market mechanisms could lead to higher global GHG emissions and could thereby also increase
the costs of mitigating climate change.

International carbon market mechanisms have been implemented under the 1997 Kyoto Protocol and in
bilateral agreements, including the international linking of emissions trading systems and bilateral crediting
mechanisms such as the Joint Crediting Mechanism initiated by Japan.

The Paris Agreement establishes a new framework for voluntary cooperation that can involve international
carbon market mechanisms to achieve climate mitigation contributions (UNFCCC, 2015). Article 6.2 allows
countries to use ‘internationally transferred mitigation outcomes’ (ITMOs) to achieve their nationally determined
contributions (NDCs), while Article 6.4 establishes a new crediting mechanism under international oversight.
Environmental integrity is a key principle of Article 6 and the Paris Agreement.

This paper identifies and categorizes key issues and options for achieving environmental integrity, both for
international carbon market mechanisms in general as well as for the specific context of the Paris Agreement.
The paper first explores possible options for defining environmental integrity. Drawing upon available research
on specific aspects of environmental integrity, the paper then systematically identifies and categorizes what
factors influence environmental integrity and how environmental integrity could be undermined. This is fol-
lowed by a systematic identification and categorization of possible approaches to mitigate environmental integ-
rity risks in the context of the Paris Agreement. Based on this analysis, conclusions and recommendations are
provided.

The environmental integrity of international carbon market mechanisms has, so far, mainly been investigated
in the context of the 1997 Kyoto Protocol. Research on the Clean Development Mechanism (CDM) under Article
12 of the Protocol focussed on the additionality of projects (Cames et al., 2017; Erickson, Lazarus, & Spalding-
Fecher, 2014; Gillenwater, 2011; Greiner & Michaelowa, 2003; Haya & Parekh, 2011; He & Morse, 2013; Michae-
lowa & Purohit, 2007; Schneider, 2009b; Spalding-Fecher et al., 2012; Stua, 2013; Trexler, Broekhoff, & Kosloff,
2006); the establishment of emission baselines (Bailis, Drigo, Ghilardi, & Masera, 2015; Fischer, 2005; Kartha,
Lazarus, & Bosi, 2004; Schneider, 2011), including their standardization (Hayashi & Michaelowa, 2013; Hermwille,
Arens, & Burian, 2013; Kartha, Lazarus, & LeFranc, 2005; Lazarus, Kartha, Ruth, Bernow, & Dunmire, 1999; Spald-
ing-Fecher & Michaelowa, 2013) and how national policies should be considered in demonstrating additionality
and establishing baselines (Liu, 2015; Spalding-Fecher, 2013). Other research areas include leakage effects
(Calvin et al., 2015; Geres & Michaelowa, 2002; Kallbekken, 2007; Schneider, Lazarus, & Kollmuss, 2010; Sonter,
Barrett, Moran, & Soares-Filho, 2015; Vöhringer, Kuosmanen, & Dellink, 2006), monitoring of emission reductions
(Shishlov & Bellassen, 2016; Warnecke, 2014), and how the CDM could provide global net emissions reductions
(Chung, 2007; Erickson et al., 2014; Kollmuss & Lazarus, 2011; Schneider, 2009a; Vrolijk & Phillips, 2013; Warnecke,
Wartmann, Höhne, & Blok, 2014). Less literature is available on the environmental integrity of Joint Implemen-
tation under Article 6 of the Protocol (Kollmuss, Schneider, & Zhezherin, 2015; Michaelowa, 1998; Schneider &
Kollmuss, 2015) and International Emissions Trading under Article 17 of the Protocol (Aldrich & Koerner, 2012;
Tuerk, Fazekas, Schreiber, Frieden, & Wolf, 2013).

Relevant research was also conducted in the context of the negotiations under the United Nations Frame-
work Convention on Climate Change (UNFCCC) prior to the adoption of the Paris Agreement. This included
mainly research on accounting for international transfers (Hood, Briner, & Rocha, 2014; Lazarus, Kollmuss, &
Schneider, 2014; Levin et al., 2015; Prag, Aasrud, & Hood, 2011; Prag, Hood, & Barata, 2013; Prag, Hood,
Aasrud, & Briner, 2011; Schneider, Kollmuss, & Lazarus, 2015); additionality and baseline setting for new, up-
scaled carbon market mechanisms (de Sépibus & Tuerk, 2011; Fuessler, Herren, Kollmuss, Lazarus, & Schneider,
2014); and governance arrangements (de Sépibus, Sterk, & Tuerk, 2013).

The environmental integrity of international carbon market mechanisms has also been studied outside the
context of the UNFCCC and its Kyoto Protocol, with a focus on international linking of emissions trading schemes
(Beuermann, Bingler, Santikarn, Tänzler, & Thema, 2017; Bodansky, Hoedl, Metcalf, & Stavins, 2015; Ranson &
Stavins, 2016; Schneider, Lazarus, Lee, & van Asselt, 2017); the incentives for countries to enhance or lower
the ambition of mitigation targets if they can engage in international carbon market mechanisms (Carbone,
Helm, & Rutherford, 2009; Helm, 2003; Holtsmark & Sommervoll, 2012); and non-governmental crediting pro-
grammes (Erickson & Lazarus, 2013; Lee, Lazarus, Smith, Todd, & Weitz, 2013).
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The Paris Agreement provides a new context for ensuring environmental integrity of international carbon
market mechanisms. The diversity of NDC targets and less international oversight than under Kyoto Protocol
could pose challenges for ensuring environmental integrity. Moreover, countries might implement new types
of carbon market mechanisms, such as broad carbon pricing approaches or measures at the sectoral level,
which may require new methods for quantifying emission reductions and ensuring environmental integrity.

A practical challenge is that the provisions of the Paris Agreement relating to environmental integrity are rela-
tively general – which could be seen as ‘constructive ambiguity’ in order to achieve consensus – and are inter-
preted by Parties in different ways. For example, there is no agreement whether and how the international
guidance under Article 6.2 should address environmental integrity.

The available research on environmental integrity in the context of the Paris Agreement focuses mainly on
specific aspects, in particular accounting for international transfers, the design of crediting mechanisms, govern-
ance issues, incentives and disincentives for raising ambition, and the possible transition of the Kyoto mechan-
isms to the framework of the Paris Agreement (Bodansky et al., 2015; Broekhoff, Füssler, Klein, Schneider, &
Spalding-Fecher, 2017; Cames et al., 2016; Greiner, Howard, Chagas, & Hunzai, 2017; Hermwille & Obergassel,
2018; Howard, 2017, 2018; Howard, Chagas, Hoogzaad, & Hoch, 2017; Kreibich, 2018; Kreibich & Hermwille,
2016; Kreibich & Obergassel, 2016; La Hoz Theuer, Schneider, Broekhoff, & Kollmuss, 2017; Marcu, 2017; Michae-
lowa et al., 2016; Michaelowa & Butzengeiger, 2017; Mizuno, 2017; Schneider et al., 2017; Schneider & La Hoz
Theuer, 2017; Spalding-Fecher, 2017; Spalding-Fecher, Sammut, Broekhoff, & Fuessler, 2017; Stavins & Stowe,
2017; Warnecke, Höhne, Tewari, Day, & Kachi, 2018).

These specific aspects have not yet been assessed and categorized in a systematic manner. This paper ana-
lyses the relevant provisions of the Paris Agreement, reviews the relevant literature, and evaluates submissions
by Parties to the UNFCCC secretariat (http://www4.unfccc.int/sites/SubmissionPortal/Pages/Home.aspx), with a
view to defining environmental integrity (Section 2), identifying and categorizing risks to environmental integ-
rity (Section 3), and identifying and categorizing approaches to address them (Section 4). Based on this analysis,
conclusions and recommendations are provided (Section 5).

The paper employs specific terminology andmakes several assumptions. Mitigation targets communicated in
NDCs are referred to as ‘NDC targets’. For simplicity, the term ‘international transfers’ is used to refer to transfers
of both mitigation outcomes generated under Article 6.2 and emission reductions resulting from the Article 6.4
mechanism. It is assumed that international mechanisms under Article 6 issue ‘units’ which are expressed as
metric tonnes of CO2 equivalent (tCO2e), although the findings of this paper also hold if no formal units were
issued. It is further assumed that countries achieve their NDC targets and that units are internationally trans-
ferred and used towards achieving NDC targets, and not for other purposes such as voluntary cancellation.

2. How could environmental integrity be defined?

The term ‘environmental integrity’ is used in various UNFCCC decisions and the Paris Agreement but not
defined. Article 6.1 and 6.2 of the Paris Agreement refer to ‘promoting’ and ‘ensuring’ environmental integrity.
The provisions of the Article 6.4 mechanism do not refer to environmental integrity specifically, but include
several elements that aim to safeguard it, such as that mitigation benefits be ‘real, measurable and long
term’; that ‘additionality’ be ensured; and that emission reductions be ‘verified and certified by designated oper-
ational entities’. Environmental integrity is also referred to in other parts of the Paris Agreement and its decision
on adoption (Article 4.13 and paragraphs 92 and 107 of decision 1/CP.21).

Based on a review of submissions and the literature (IPCC, 2014; Woerdman, 2005), three possible definitions
for environmental integrity are identified for the context of Article 6:

(1) Aggregate achievement of mitigation targets: Environmental integrity would be ensured if the engagement in
international transfers does not lead to a situation where aggregate actual emissions would exceed the
aggregated target level.

(2) No increase in global aggregate emissions: Environmental integrity would be ensured if the engagement in
international transfers leads to aggregated global GHG emissions that are no higher as compared to a situ-
ation where the transfers did not take place.
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(3) Decrease of global emissions: Environmental integrity would be ensured if the engagement in international
transfers leads to a decrease in global GHG emissions as compared to a situation where the transfers did not
take place.

The first approach would imply that global GHG emissions could increase as a result of engaging in inter-
national transfers. It would enable countries to engage in transfers that are not associated with any ‘mitigation
outcomes’, as referred to in Article 6.2. This approach also seems inconsistent with the principle in Article 6.1 that
cooperation should ‘allow for higher ambition’. The third approach would build on the objective in Article 6.1 to
‘allow for higher ambition’ and that in Article 6.4 to ‘deliver an overall mitigation in global GHG emissions’.
However, enhancing ambition and ensuring environmental integrity are two separate concepts in the Paris
Agreement. Combining these concepts may be more complex to operationalize and could dilute each of
them. In the following, the second definition is therefore employed.

3. What influences environmental integrity?

Various factors influence the global GHG emissions outcome from using international carbon market mechan-
isms. Drawing on the review of submissions and the literature, four main factors are identified:

(1) Accounting for international transfers;
(2) Quality of units;
(3) Ambition and scope of the mitigation target of the transferring country; and
(4) Incentives or disincentives for future mitigation action.

3.1 Accounting for international transfers

Robust accounting of international transfers is a key prerequisite to ensure environmental integrity: if inter-
national transfers are not accounted for robustly, global GHG emissions could increase as a result of the trans-
fers. A lack of robust accounting could undermine environmental integrity in several ways.

First, if emission reductions are double counted, actual global GHG emissions are higher than the sum of what
individual countries report. Double counting occurs when a single GHG emission reduction is counted more
than once towards achieving mitigation targets. This can occur in three ways (Hood et al., 2014; Prag et al.,
2011; Prag et al., 2013; Schneider et al., 2015; UNFCCC, 2012):

(1) Double issuance occurs if more than one unit is issued for the same emissions or emission reductions.
(2) Double claiming occurs if the same emission reductions are counted twice towards fulfilling targets: by the

country where the reductions occur, through reporting of its reduced GHG emissions, and by the country or
entity using the units issued for these reductions. It could also occur between national mitigation targets
and international mechanisms to address emissions from international aviation or international shipping,
such as the Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) adopted by the
International Civil Aviation Organization (ICAO, 2016).

(3) Double use occurs if the same issued unit is used twice to achieve a mitigation target.

Second, the time frame of mitigation targets is a critical issue when accounting for international transfers. If
the time period in which transferred mitigation outcomes occur – also referred to as the ‘vintage’ of mitigation
outcomes – differs from the year or period in which they are used to achieve a mitigation target, cumulative
global GHG emissions could increase (Hood et al., 2014; Kreibich & Obergassel, 2016; Lazarus et al., 2014;
Prag et al., 2013; Rich, Bhatia, Finnegan, Levin, & Mitra, 2014; Schneider et al., 2017). This could, for example,
occur if a country uses international transfers from a cumulative mitigation effort over a period to achieve a
single-year target.

Third, if countries use different metrics for mitigation targets, such as different values for global warming
potentials (GWPs), the international transfer of carbon market units can – if not converted appropriately –
increase global GHG emissions.
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Lastly, international transfers can involve activities that may result in emission reductions or removals that are
only temporary, such as in the land-use, land-use change and forestry sector or in the case of geological storage
of CO2. If reversals of emission reductions or removals are not appropriately accounted for, cumulative global
GHG emissions could increase.

Under the Paris Agreement, the diversity of NDCs is a key challenge for ensuring robust accounting for inter-
national transfers. Mitigation commitments under the Kyoto Protocol were economy-wide and expressed in
absolute amounts of GHG emissions. They were also based on common multi-year periods, GHGs and GWP
values. Under the Paris Agreement, however, countries communicated a variety of mitigation targets in their
NDCs. Some targets are not economy-wide but cover only some sectors, gases, activities or geographical
areas. The absolute level of GHG emission targets is not always clear, in particular when targets represent a devi-
ation from a business as usual emissions pathway that could be updated in the future. Many countries commu-
nicated also targets in metrics other than GHG emissions, such as targets for renewable energy deployment.
Most countries communicated only targets for a specific year and not a period, and countries use different
GWP values (Graichen, Cames, & Schneider, 2016). If countries with different target metrics, target years or
GWP values engage in international transfers, this could lead to higher global GHG emissions.

A further challenge specific to the Paris Agreement is that many NDCs include targets that are ‘conditional’ on
support from other countries, sometimes in combination with less ambitious ‘unconditional’ targets. Some
countries have stated in their NDC that such support could include the use of international market mechanisms.
If, however, the same emission reductions are used to achieve both the conditional NDC of the transferring
country as well as the NDC of the supporting country, this constitutes double claiming and leads to a weakening
of overall ambition, compared to a situation where support is provided through forms of climate finance, in
which the supporting country does not use the emission reductions to achieve its own NDC.

3.2. Quality of units

International carbon market mechanisms typically issue units which can be transferred through registries. Here,
units are defined as having quality if the underlying mechanism ensures that the issuance or transfer of one unit,
expressed as 1 tCO2e, directly leads to an emission reduction of at least 1 tCO2e in the transferring country, com-
pared to the situation in the absence of the mechanism. Hence, here the direct emissions outcome from the
underlying mechanism is considered, independently of other more indirect factors, such as the ambition and
scope of the mitigation target of the transferring country.

The factors that influence the unit quality vary according to the type of mechanism.
Under crediting mechanisms, the quality of credits is, in principle, ensured if the mitigation action is additional

– that is, it would not occur in the absence of the incentives from the crediting mechanism – and if the emission
reductions are not overestimated. Ensuring that emission reductions are not overestimated involves several
aspects, including that the emission reductions be real, measurable and attributable to the credited activity
and that indirect emission effects be appropriately considered.

In a market situation where the supply of credits considerably exceeds demand, however, the GHG emissions
impact from creating further demand for credits is more complex. If in such a market situation projects have
already been implemented – and hence investment costs are sunk – a key consideration for the global GHG
emissions impact is whether the projects would continue to reduce GHG emissions even without credit reven-
ues, or whether they are at risk of discontinuing GHG abatement (Schneider & La Hoz Theuer, 2017; Warnecke
et al., 2017).

Under emission trading systems (ETSs), the quality of allowances mainly depends on whether the ETS cap is set
below the emissions level that would occur in the absence of the trading system, and whether emissions are
monitored appropriately. Other design features, such as price collars, allowance reserves, import of credits,
and provisions for banking of allowances, also affect unit quality – mainly by altering the cap. If an ETS with
an ambitious cap is linked to one that is over-allocated, linking could reduce aggregated abatement from
both systems (Green, Sterner, & Wagner, 2014).

The Paris Agreement could also enable direct bilateral government-to-government transfers, without using a
crediting mechanism or linking ETSs, akin to transfers of assigned amount units (AAUs) under Article 17 of
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the Kyoto Protocol. In some instances, these transfers could be underpinned by mechanisms: under the Kyoto
Protocol, for example, countries established Green Investment Schemes (GISs) under which revenues from inter-
national transfers of AAUs were invested in activities designed to assist climate change mitigation (Tuerk et al.,
2013). Where mitigation outcomes from specific mitigation actions are transferred, the quality of the transferred
units hinges on similar criteria as for crediting mechanisms. Where direct bilateral transfers occur without imple-
menting any mitigation action, the transferred units would not have quality.

3.3. Ambition and scope of the mitigation target of the transferring country

The mitigation target of a transferring country can affect the global GHG emissions impact of international trans-
fers indirectly, because the target’s scope and ambition may determine whether the transfer of units that lack
quality impacts the country’s efforts in achieving its target. Assume a country that issues units lacking
quality. The units are issued for emission reductions that fall within the scope of the country’s target and are
transferred to another country which uses them to achieve its target. If the transferring country has an ambitious
target – which requires the country to pursue further mitigation action to achieve its target – it may have to
compensate for the transfer in order to still achieve its target, either by further reducing emissions or by pur-
chasing units. The country thus has an incentive to ensure that units generated by mechanisms have quality.
The same may not be true, however, for a country with a target that is less stringent than its business-as-
usual (BAU) emissions – i.e. which does not require the country to take mitigation action to achieve its target
– or for units issued for emissions or emission reductions that fall outside the scope of the target. In these
instances, the country might accrue more financial revenues from over-estimating emissions reductions and
selling the resulting units, without infringing its ability to achieve its target.

The more ambitious a mitigation target is, the more likely it is that a country would compensate for the trans-
fer of units that lack quality and therefore only authorize the transfer of quality units. This is supported by evi-
dence from Joint Implementation under the Kyoto Protocol where units from countries with ambitious Kyoto
Protocol targets were assessed to have a significantly higher quality than those from countries with targets
less stringent than the likely BAU emissions (Kollmuss et al., 2015). Whether a country compensates for a lack
of unit quality and has incentives to ensure unit quality may also depend on when transfers are made. Before
the target year or period, the country may not have certainty whether it will achieve its target and may thus
be cautious in authorizing projects. However, once over-achievement of the target becomes certain, the
country may have less incentive to ensure unit quality because it may no longer have to compensate for the
transfer of units that lack quality.

Under the Paris Agreement, a key challenge is that countries self-determine the ambition and scope of their
mitigation targets. Independent evaluations indicate that the ambition of current NDC targets varies strongly,
despite the uncertainties and limitations in assessing such ambition. A number of countries are projected to sig-
nificantly over-achieve their NDC targets with current policies in place. Moreover, the scope of many NDC targets
is limited to some gases or sectors (Aldy & Pizer, 2016; CAT, 2017; Höhne, Fekete, den Elzen, Hof, & Takeshi, 2018;
La Hoz Theuer et al., 2017; Meinshausen & Alexander, 2017; Rogelj et al., 2016).

Two important conclusions can be drawn from these considerations. First, a lack of unit quality is critical in
two situations: if the emission sources are not included within the scope of a mitigation target, or if the transfer-
ring country has a target that does not require further mitigation action. Second, the ambition and scope of
targets is key for the incentive to ensure unit quality. Encouraging countries to adopt ambitious and
economy-wide NDC targets may therefore also facilitate achieving environmental integrity under Article 6.

3.4. Incentives or disincentives for future mitigation action

International carbon markets could lower the cost of mitigation, and thereby enable countries to adopt more
ambitious mitigation targets. Article 6.1 of the Paris Agreement explicitly envisages that the engagement of
countries in international transfers allows for ‘higher ambition’ in their mitigation actions. In practice,
however, the possibility to engage in international carbon market mechanisms could provide both incentives
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and disincentives for future mitigation action – and thereby indirectly affect GHG emissions both positively and
negatively.

For acquiring countries, using international carbon markets could lower the costs of achieving their targets,
and thereby enable these countries to adopt more ambitious targets. Yet for transferring countries, the possi-
bility to use international carbon markets could create incentives to set mitigation targets at unambitious levels,
or to define their scope narrowly, in order to accrue more benefits from transferring units internationally
(Carbone et al., 2009; Green, 2016; Helm, 2003; Holtsmark & Sommervoll, 2012; Howard, 2018; Spalding-
Fecher, 2017; Warnecke et al., 2018).

International carbon market mechanisms could also affect mitigation efforts in more indirect ways:

. Implementing market mechanisms could help to build capacity and increase awareness of climate issues,
which might lead to enhanced mitigation efforts in the future (Spalding-Fecher et al., 2012).

. Under crediting mechanisms, transferring countries could have perverse incentives not to adopt mitigation
policies, because such policies might lower the potential for generating and exporting credits (Liu, 2015;
Spalding-Fecher, 2013; Strand, 2011). This poses a dilemma: if crediting mechanisms require project develo-
pers to consider mitigation policies and regulations in the demonstration of additionality, they may discou-
rage policy-makers from adopting such policies. If they allow project developers to ignore mitigation policies
and regulations, they may credit activities that are not additional, because they would be implemented
anyway due to the policies and regulations.

. Crediting mechanisms could also create perverse incentives for project developers to pursue a more GHG-
intensive course of action, so that the baseline from which emission reductions are credited is higher (Schnei-
der, 2011; Schneider & Kollmuss, 2015).

. Depending on how carbon market mechanisms are implemented, market participants could favour mitiga-
tion actions that are cost-effective in the short and medium term, and neglect mitigation actions that are
costlier but foster transformational change and avoid lock-in of more carbon-intensive technologies. For
example, crediting landfill gas capture could provide incentives to continue pursuing landfilling, while
other waste management practices, such as composting or recycling, would lead to lower GHG emissions.

4. Addressing environmental integrity under the Paris Agreement

Environmental integrity could be addressed in different ways, which are clustered here into four broad
approaches: robust accounting; ensuring unit quality; facilitating economy-wide and ambitious mitigation
targets; and restricting international transfers. Here we discuss how these four approaches could be
implemented in the context of the Paris Agreement. For each approach, specific elements to implement it
are identified and briefly discussed (Figure 1). The effectiveness and the political and practical feasibility of
the approaches may strongly hinge on how they would be implemented and is subject to further research.

4.1. Robust accounting

The Paris Agreement and decision 1/CP.21 include several provisions to achieve robust accounting: Article 4.13
requires countries to ‘account for their NDCs’. Article 6.2 requires countries engaging in international transfers to
‘apply robust accounting to ensure, inter alia, the avoidance of double counting’. Article 6.5 requires that emis-
sion reductions resulting from the Article 6.4 mechanism be used by only one Party to achieve its NDC. This is
complemented by the transparency framework in Article 13, which requires countries to track progress towards
achieving NDCs, and the global goals of the Paris Agreement.

Accounting for NDCs is an important prerequisite for accounting for international transfers. This requires that
NDC targets are clearly defined (e.g. with regard to their geographical coverage, the emissions sources and
GHGs included and the time frame covered); that they are expressed in quantifiable terms (e.g. GHG emissions
or megawatts of renewable power capacity); that the target level be clearly specified (e.g. in relation to historical
data or a BAU emissions path); and that progress towards NDC targets be tracked.
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Accounting for international transfers requires several additional elements to be implemented. Establishing
an accounting system and accounting rules for international transfers is a central element, in particular to
avoid double claiming and to ensure that the accounting for international transfers is representative of the miti-
gation efforts by Parties over time.

Paragraph 36 of decision 1/CP.21 envisages that double claiming be avoided on the basis of ‘corresponding
adjustments’ for emissions or removals. Corresponding adjustments could be applied to reported emission
totals or to an emissions budget that reflects the emissions level of the NDC target, similar to the ‘assigned
amounts’ established under the Kyoto Protocol. Both approaches avoid double claiming and imply that the
transferring country would, for each unit transfer, need to reduce its emissions below its NDC target. Corre-
sponding adjustments could be applied to transferring countries in two ways: either they are only applied if
the emission reductions fall within the scope of the NDC target, or they are applied in an all cases, regardless
of the scope of the transferring country. And they could apply to international transfers in the context of
both Article 6.2 and Article 6.4, or different approaches could be employed for international transfers of emission
reductions generated under the Article 6.4 mechanism (Howard et al., 2017; Kreibich & Obergassel, 2016; Schnei-
der et al., 2017; Spalding-Fecher, 2017).

Several practical challenges arise from the diversity of current NDCs. Targets in non-GHG metrics could be
accounted for by applying adjustments in the respective metric of that target. For example, if a country has
a target of installing 100 Megawatt of renewable power capacity and authorizes the international transfer of
emission reductions from a 5 Megawatt wind power project, it could apply an adjustment of 5 Megawatt to
its reported progress in achieving its renewable power target (Schneider et al., 2017).

Countries that communicated a target range would need to clarify which target is used as basis for account-
ing for international transfers. If double claiming should be avoided also with regard to conditional targets, inter-
national market mechanisms could still be used, but only if the acquiring country does not use emission
reductions that are also counted towards achievement of the transferring country’s NDC.

A critical element is appropriate accounting for the time frame of mitigation targets and when the mitigation
outcomes occurred. In contrast to the Kyoto Protocol, many NDCs only include single-year targets. Carbon
market mechanisms, however, typically issue units for multi-year periods. Several options could be pursued
to address this challenge: (a) using continuous multi-year target trajectories or budgets, such as under the
Kyoto Protocol, (b) accounting for transfers only in common single-year targets, or (c) approaches to make
the transfers of mitigation outcomes representative over time, such as averaging transfers over defined time
periods (Howard et al., 2017; Lazarus et al., 2014; Prag et al., 2013; Schneider et al., 2017).

Figure 1. Overview of approaches for addressing environmental integrity.
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Other necessary elements for accounting for international transfers include systems to track international
transfers, such as electronic registries or international transaction logs, as they were for example implemented
under the Kyoto Protocol; appropriate design of market mechanisms in order to avoid double issuance of units;
and the use of common metrics (e.g. GWPs), as envisaged in paragraph 31a of decision 1/CP.21.

4.2. Ensuring unit quality

Under the Paris Agreement, unit quality could be addressed through the rules, modalities and procedures of
Article 6.4 and through international guidance on Article 6.2, though Parties have different views on whether
the latter should address environmental integrity issues other than robust accounting (Obergassel & Asche,
2017). Including provisions on unit quality in the guidance under Article 6.2 may help to prevent a situation
where countries evade requirements under Article 6.4 by transferring units with less quality under Article 6.2
instead (Michaelowa et al., 2016). Countries could also be required to report on how they ensure unit quality,
and the reported information could be reviewed under Article 13.

Ensuring unit quality requires appropriate design of carbon market mechanisms. In practice, ensuring unit
quality could be challenging, in particular if international guidance is general and vague. Crediting mechanisms
face challenges in assessing additionality and emissions baselines, mainly due to the information asymmetry
between project developers and regulators, and uncertainty of assumptions on future developments, such as
international fuel prices (Cames et al., 2017; Fischer, 2005; Gillenwater, 2011; Kollmuss et al., 2015; Schneider,
2009b; Spalding-Fecher et al., 2012). Another challenge inherent to the concept of crediting is that offsets sub-
sidize the deployment of low-emitting technologies rather than penalizing the deployment of high-emitting
technologies. As a consequence, offsets lower the costs of energy (or other commodities or services), which
can lead to greater use of energy (or other commodities or services). Such effects, also referred to as ‘market
leakage’, are commonly not accounted for under existing crediting mechanisms, and may thus lead to an over-
estimation of emission reductions (Calvin et al., 2015; Kallbekken, 2007; Vöhringer et al., 2006). The ambition of
ETSs also varies, and several existing ETSs face challenges with surplus allowances (Haites, 2018; Narassimhan,
Gallagher, Koester, & Alejo, 2018). Ensuring unit quality for new types of mechanisms, such as broad carbon
pricing policies or measures at the sectoral level, may require new approaches such as modelling or extensive
data collection. Exchange rates, discount rates, and GISs have been used or proposed as means to mitigate con-
cerns over varying unit quality, but these approaches also face challenges (Macinante, 2015; Marcu, 2015;
Schneider et al., 2017; Tuerk et al., 2013).

4.3. Facilitating economy-wide and ambitious mitigation targets

Article 4.3 of the Paris Agreement calls for a ‘progression’ of NDCs reflecting the ‘highest possible ambition’, and
Article 4.4 encourages developing countries to move over time towards economy-wide targets. While these pro-
visions guide Parties, NDCs are ultimately self-determined by them. Parties could, however, decide to establish
participation requirements for engagement in international transfers under Article 6 that provide incentives for
countries to expand the scope of their NDCs, such as by limiting international transfers to emission reductions
generated from sectors or gases covered by the NDC of the transferring country or, alternatively, by requiring
that countries commit to expand the scope of their NDCs to economy-wide targets in the future in order to par-
ticipate in Article 6. Enhancing the ambition and scope of NDC targets could also be facilitated indirectly, such as
through guidance on transparency and understanding of NDCs under Article 4.8, reporting and review under
the transparency framework under Article 13, the global stocktake under Article 14, or the mechanism to facili-
tate implementation and promote compliance under Article 15.

4.4. Restricting international transfers

Approaches that restrict international transfers are not included in the Paris Agreement but were proposed by
some Parties and are being considered in the negotiations of the rulebook for the Paris Agreement. International
transfers could be restricted in situations where risks to environmental integrity are considered higher, for
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example, if a system to account for international transfers is not in place, if the units were issued under a mech-
anism without international oversight, or if the emission reductions were generated outside the scope an NDC
target. The latter approach could partially also address concerns that countries could have perverse incentives to
set future NDC targets unambitiously or to define their scope narrowly, in order to sell more units; if transfers
were effectively prevented in such situations, these countries would have less benefits from setting targets
unambitiously or narrowly.

International transfers could be restricted in two ways:

. Eligibility criteria could require countries to meet certain requirements before they can participate in inter-
national transfers under Article 6. Countries could, for example, be required to have an accounting system
in place or to have demonstrated that their mechanisms comply with internationally agreed principles on
unit quality.

. Limits on international transfers could reduce or, in some instances, prevent international transfers. Limits
could be established with the aim of (a) generally reducing the amount of international transfers and
thereby limit detrimental effects on unit quality, or (b) addressing specific environmental integrity risks,
such as preventing transfers from countries with targets levels below BAU emissions while allowing countries
with ambitious NDC targets to engage in transfers without limitations (La Hoz Theuer, Schneider, & Broekhoff,
2018).

Both limits and eligibility criteria were established under the Kyoto Protocol but were mainly used to ensure
robust accounting and did not specifically address the quality of units or ambition of mitigation targets. The
‘commitment period reserve’ limited the extent to which countries could transfer units and mainly addressed
the risk of over-selling. Eligibility requirements to participate in international carbon markets focussed on report-
ing of GHG inventories and the establishment of registry infrastructure (Yamin & Depledge, 2004).

4.5. International rules versus responsibility by countries

A key question in the negotiations on the rulebook for the Paris Agreement is to what extent environmental
integrity will be addressed through international rules and how much responsibility will lie with the Parties
engaging in international transfers. All the approaches identified above could be implemented through inter-
national rules or under the responsibility of countries. Some authors also caution against establishing
onerous international requirements that could dampen incentives for ambitious international cooperation
(Mehling, Metcalf, & Stavins, 2018).

In either case, international reporting and review under Article 13 of the Agreement could help enhance
transparency, and thereby provide incentives for countries to ensure environmental integrity and address
any shortcomings in response to review findings.

If international rules are not deemed sufficient, countries could address environmental integrity issues by
forming ‘carbon clubs’ or committing to political declarations (Keohane, Petsonk, & Hanafi, 2017). Yet these
approaches can only address environmental integrity by the participating countries, which may limit their
effectiveness.

5. Conclusions and recommendations

This paper has identified and categorized environmental integrity risks of international carbon market mechan-
isms and ways to overcome them under the Paris Agreement.

The risks for environmental integrity are notable. The diverse scope, metrics, types and timeframes of NDC
targets pose challenges for robust accounting. The experience with existing carbon market mechanisms
suggests that ensuring unit quality can be challenging. The diverse ambition and the limited scope of some
NDCs reduces the incentives that countries have for ensuring unit quality. The literature also suggests that
there is a material risk of countries choosing targets less ambitiously or more narrowly in order to sell more
carbon market units.
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Addressing these risks is challenging but important. If environmental integrity is not ensured, international
carbon market mechanisms do not achieve their objectives – they would neither reduce emissions nor cut the
costs of mitigating climate change. This paper identified four broad approaches to address environmental integ-
rity risks.

Robust accounting is a key prerequisite for ensuring environmental integrity. It would be greatly facilitated if
countries move towards economy-wide GHG emissions targets based on continuous multi-year periods and
common GWPs. Relevant decisions under the Paris Agreement could encourage or require countries to
adopt such types of targets in future NDCs if they wish to engage in international transfers. With regard to
current NDCs, it is recommended that international guidance specifically address how and when corresponding
adjustments should be applied, how international transfers should be accounted for in the case of single-year
targets and targets in metrics other than GHG emissions, and how international transfers should be transpar-
ently tracked and reported upon. Given that significant demand for carbon market units could arise from
CORSIA, it is also important that double counting is effectively avoided between NDCs under the Paris Agree-
ment and offsetting obligations by airline operators under CORSIA.

The adoption of ambitious and economy-wide targets significantly reduces environmental integrity risks.
Although NDCs are ultimately self-determined by Parties, the adoption of such targets could be facilitated
through a range of measures, including through international guidance on clarity, transparency and understand-
ing of NDCs, or the global stocktake referred to in Article 14 of the Paris Agreement.

The available experience suggests that ensuring unit quality can be challenging in practice. The environ-
mental integrity risks may, however, differ between mechanisms and activities. Countries could prioritize
carbon market mechanisms or activities that pose lower risks to environmental integrity, such as internationally
linking emissions trading systems with similar ambition levels.

Restricting transfers in instances of higher environmental integrity threats could serve as a safeguard and miti-
gate other environmental integrity risks, but may also face practical challenges and constraints.

The feasibility and practical implementation of these four broad approaches is subject to further research.
Which of these approaches – or combinations – are effective may depend on how they are implemented.
For example, vague international guidance on unit quality and weak governance arrangements to ensure adher-
ence may not affect the type and scale of transfers countries engage in. Whether an approach is effective may
thus largely depend on the political feasibility of designing it in a meaningful manner.

Given that environmental integrity risks are significant, that each of the approaches faces challenges and
limitations, and that the identified approaches can be complementary rather than mutually exclusive, it is rec-
ommended that policy-makers pursue all four broad approaches to promote environmental integrity.
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