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ABSTRACT 
Amid mushrooming net-zero commitments and pledges made by states and non-state entities, 
a gap remains between those pledges, and the action needed in order to stay within the tem-
perature goals of the Paris Agreement. In response, scholars and policymakers have started to 
examine physical, technological, economic, and policy pathways to net-zero emissions across 
different sectors. This article examines the existing legislation and litigation for a net-zero world 
in four jurisdictions: Germany, the United States, Brazil, and China. We propose a taxonomy for 
identifying and comparing existing legal mechanisms to reach net-zero across these jurisdic-
tions. We identify and analyze different legislative and regulatory mechanisms that incorporate 
net-zero mandates and three net-zero litigation strategies in these countries. These jurisdictions 
provide a useful snapshot of the variety of legal mechanisms currently being used by, or 
imposed on, large emitting jurisdictions and entities. We then consider the critical ways in which 
climate law can contribute to, or hinder, emissions reductions in line with net-zero targets.
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Introduction

Achieving net-zero emissions presents significant 
challenges. The academic literature explores vari-
ous strategies, policies, and technological advance-
ments needed to achieve a state of net-zero 
greenhouse gas (GHG) emissions [1–4]. These stud-
ies emphasize the urgency and complexity of tran-
sitioning to a net-zero economy. Key themes 
from this body of literature include: long-term 
decarbonization pathways, renewable energy 
deployment; electrification and energy efficiency; 
decentralized and integrated energy systems; car-
bon pricing and policy instruments; technological 
innovations and research and development; and 
just transition and social considerations. The path-
ways towards achieving global net-zero are multi-
faceted and require changes to existing systems 
and practices, which can be difficult to achieve 
without strong and coordinated governance [5].

International climate agreements, like the Paris 
Agreement, establish a global legal framework for 
collective action and cooperation to address 

climate change. The Paris Agreement provides a 
‘bottom up’ governance structure, setting collect-
ive temperature goals and obligations of conduct 
for individual states. This bottom-up structure pro-
vides significant flexibility to states to determine 
the most nationally appropriate legal mechanisms 
they can use in order to meet the collective goals 
in the Paris Agreement and authorizes a diversity 
of nationally determined approaches [6,7]. Given 
the permissive approach of the Paris Agreement 
on how countries can reach the collective long- 
term temperature goals, countries can adopt a 
diversity of approaches in line with their national 
circumstances.

Domestically, climate legislation plays a critical 
role in achieving net-zero emissions. Such legisla-
tion includes legislative and regulatory mechanisms 
established through State-sponsored legal means 
that seek to address climate change [8]. Climate 
legislation can establish reduction targets, trajecto-
ries, and carbon pricing mechanisms. Sector- 
specific regulations can mandate low-carbon 
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technologies and practices. Climate legislation can 
also prohibit deceptive practices and establish 
accountability mechanisms [9]. However, at the 
moment this diversity of approaches is not likely to 
meet the net-zero by 2050 goal [10]. Our article 
seeks to examine this diversity of approaches from 
the net-zero perspective.

Currently, there is not a significant amount of lit-
erature that examines legal mechanisms around 
net-zero [11], and we identify this as a research 
gap. While examining governance of carbon neu-
trality in net-zero commitments, Tan et al. [12] also 
highlight the scarce literature in this area. Hale 
et al. [13] analyze over 700 entities with net-zero 
targets and find that governance benchmarks for 
net-zero vary significantly, lack robustness and 
can result in greenwashing strategies. Existing lit-
erature assessing the governance mechanisms 
required to attain net-zero focuses on the effective-
ness of corporate governance amid divergent mod-
els across different jurisdictions that try to regulate 
net-zero claims and pledges made by corporations 
and financial firms [14,15]. While the significance of 
climate legislation is recognized at both corporate 
and country levels, research on what these regula-
tory pathways might look like is mostly absent. A 
recently published net-zero stocktake revealed that 
economy-wide net-zero targets enshrined in 
domestic legislation have substantially increased in 
the past few years, while most regulations govern-
ing companies’ net-zero targets were still limited to 
disclosure rules [16]. Maxwell et al. [17] analyze 
judicial pathways to assess the viability of a state 
or company’s net-zero plan, and refer to some key 
cases. But a research gap remains regarding the 
potential contribution of legal mechanisms includ-
ing both legislation and litigation towards achiev-
ing net-zero. Indeed, only one piece of literature 
examined the full range of legal mechanisms [11]. 
Further, there is no assessment of net-zero legal 
mechanisms used in the Global South or compara-
tive analyses of various jurisdictions.

Our article provides a snapshot of what diverse 
national approaches look like in the context of 
net-zero pledges through discussion of a variety of 
legislative and regulatory mechanisms which 
incorporate net-zero mandates and standards in 
Germany, the United States, Brazil, and China. It 
identifies three net-zero litigation strategies and 
examines how these have been used in each of 
the countries selected.

Through comparative analysis, the article pro-
vides insights into existing legal mechanisms for 

net-zero targets and highlights the need for fur-
ther research to understand the effectiveness and 
risks associated with differing approaches in differ-
ent jurisdictions. This article furthers a better 
understanding of the critical ways in which climate 
legislation and litigation can contribute to, or hin-
der, the delivery of emissions reductions in line 
with net-zero targets. The results highlight a trend 
toward states adopting a greater variety of legal 
mechanisms related to net-zero and provides a 
broad taxonomy for identifying and comparing 
them across jurisdictions.

Methodology

In response to gaps in the literature, this article 
develops a taxonomy to analyze domestic legal 
mechanisms to reach net-zero emissions, and 
applies this taxonomy to four countries. The tax-
onomy consists of a systematic framework for cate-
gorizing and comparing legislative, regulatory and 
litigation approaches and serves at least three 
important functions. First, it can help policymakers 
and analysts identify the key features and charac-
teristics of different policies and assess their 
strengths and weaknesses in achieving net-zero 
emissions. Second, the taxonomy can help scholars 
and policymakers identify gaps and overlaps in 
existing policy frameworks. This knowledge ena-
bles refinement and enhancement of strategies for 
a more effective transition to a net-zero economy. 
Additionally, the taxonomy facilitates international 
comparisons and learning, as different countries 
and regions can use a common framework to ana-
lyze and compare their policy approaches. Finally, 
the study recognizes the importance of litigation 
in involuntarily imposing and enforcing net-zero 
goals.

In addition to directed, and state-controlled 
legislative and regulatory measures, state and 
companies are also affected by climate litigation 
which, in the past few years, have directly targeted 
state-based climate action (or inaction) as well as 
carbon major companies as a site of legal atten-
tion, and most recently, in some jurisdictions, as a 
focus of direct liability. While climate litigation can 
be unsuccessful in incentivizing state or non-state 
emissions reduction, the growing intersection 
between state and non-state obligations in climate 
change and climate litigation makes it an impor-
tant part of the literature. Climate litigation can 
question long-held assumptions about the role of 
companies in climate change, and their liability for 
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climate-induced harms [18]. Climate litigation 
often falls outside of the traditional remit of state- 
centered regulation, but we rely on Julia Black’s 
concept of de-centered regulation [19], which 
would include litigation. While a wider concept of 
regulation becomes untethered from the state, 
and its boundaries can become blurred, the bene-
fits of a wider definition of regulation lies in the 
fact that it fully recognizes the dispersal of power 
between social actors, and between non-state 
actors and the state [5,6]. By developing a tax-
onomy to analyze different domestic legal mecha-
nisms, policymakers, scholars, and analysts gain a 
valuable tool to guide the wide development of 
policies that can better support the transition to a 
net-zero economy.

This article then applies this taxonomy to com-
paratively analyze the legal mechanisms for achiev-
ing net-zero emissions targets in four selected 
jurisdictions: Germany, the United States, Brazil and 
China. The jurisdictions selected include countries 
that both have and do not have net-zero targets 
set in domestic law, and countries that both have 
or have not experienced litigation around net-zero 
targets (see Table 1). We selected countries that 
are high emitters, as well as countries where some 
of the largest emitting corporations have their 
headquarters (using the Carbon Majors 2020 
Dataset) [20]. The selection aims to provide an 
understanding of the variety of legal mechanisms 
being used or imposed on large emitting jurisdic-
tions with equal representation from countries in 
both the Global North and Global South.

Through conducting a comparative analysis, we 
identify different types of legislation and litigation 
currently being employed in these four jurisdic-
tions to analyze similarities, differences and pat-
terns across net-zero regulation and net-zero 
litigation of the selected jurisdictions, which helps 
to then identify relationships.

Legal mechanisms towards net-zero in four 
countries

Legislative and regulatory mechanisms

As mentioned in the introduction, we adopt an 
existing definition of climate legislation that 

includes legislative and regulatory mechanisms 
established by any formal State-sponsored legal 
means that addresses the problem of climate 
change, whether focused on mitigation or adapta-
tion, or cross-cutting [8]. The scholarship also 
refers to legislation and regulation in terms of pri-
mary and subsidiary legislation. Primary legislation 
encompasses acts of legislatures such as parlia-
ments, whereas subsidiary legislation includes acts 
of regulatory agencies, for example federal agency 
regulations [21]. This article mainly uses the 
Climate Change Laws of the World (CCLW) data-
base to identify these laws and policies [22], which 
defines climate laws as ‘legal documents that 
address policy areas directly relevant to climate 
change mitigation, adaptation, loss and damage, 
or disaster risk management.’

Where states’ net-zero commitments are anch-
ored in laws, these often concern ‘climate change 
framework laws’ [23]. These laws purport to pro-
vide a comprehensive basis for climate change 
mitigation actions and establish targets, policies 
and institutions in an overarching manner [24]. 
Regulatory mechanisms around companies are 
somewhat more complex, as none of our case 
studies imposed legally binding obligations on 
businesses to reach net-zero. However, other regu-
latory mechanisms exist that aim to facilitate com-
panies’ net-zero transition, such as company 
reporting and disclosure rules, which is another 
instance where countries are taking a variety of 
approaches in the principles being applied and 
implemented.

In order to map and compare some of the dif-
ferent legislative and regulatory mechanisms in 
furtherance of reaching net-zero across the 
selected jurisdictions, we developed the following 
taxonomy: (1) Climate framework laws, and, as a 
sub-category, emissions removal legislation and (2) 
Company reporting and disclosure rules1. Thus, 
two overarching categories of legislative and regu-
latory mechanisms emerge: those mandating net- 
zero and those facilitating net-zero.

Germany

Germany, among the four jurisdictions under 
examination, stands out for its highly sophisticated 

Table 1. Snapshot of the location and net-zero considerations per country in this article’s scope.
Country Global South Country Global North Country Net-zero target in domestic law Net-zero litigation

Germany No Yes Yes Yes
US No Yes No Yes
Brazil Yes No No No
China5 Yes No Yes No
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regulatory mechanisms. Additionally, it serves as a 
notable case where regulators have proactively 
addressed net-zero litigation.

At the center is Germany’s climate framework 
legislation, the Federal Climate Change Act, which 
provides for net-zero regulation (hereinafter ‘CCA’) 
[25]. As German climate policy is integrated in 
European Union (EU) climate policy [26], relevant 
EU rules are also touched on in this analysis where 
relevant. The European Climate Law [27] sets the 
EU’s target of becoming climate-neutral by 2050, 
along with the intermediate target of reducing 
GHG emissions by 55% by 2030 which set the stage 
for further regulatory initiatives across the EU.

The initial (2019) version of the CCA pursued the 
long-term goal of reaching GHG neutrality by 2050 
to limit the global temperature increase to well 
below 2 �C and, if possible, to 1,5 �C, above the 
pre-industrial levels (section 1). It also set the target 
to gradually reduce GHG emissions by at least 55% 
by 2030 relative to 1990 levels (section 3(1)). For 
post-2030, sections 4(6), (5) ordered the Federal 
Government to set the yearly emission reduction 
amounts by means of an ordinance with consent 
of the German parliament, the ‘Bundestag.’

The legislation of emission reduction targets 
enabled judicial challenges of these targets [28]. In 
June 2021, the Bundestag amended the 2019 ver-
sion of the CCA, only a few weeks after the order 
of the Federal Constitutional Court in Neubauer 
et al. v. Germany (2021) [29]. Arguably the 
amended CCA went further than the decision 
required. Pursuant to section 1, the net-zero GHG 
target was advanced to 2045, and now requires 
reaching negative GHG emissions after 2050. The 
interim target for 2030 was raised to 65% GHG 
emissions compared to 1990 levels. For 2040, an 
interim target of 88% GHG emissions reduction 
compared to 1990 levels was introduced (section 
3(1)). Accordingly, the annual emission amounts 
were adjusted and updated in Annex 2.

Furthermore, the amended CCA introduced car-
bon dioxide removal (CDR) targets through section 
3a and outlined minimum contributions exclusively 
for the Land Use, Land Use Change and Forestry 
(LULUCF) sector to climate mitigation for 2030, 
2040 and 2045. The wording implies that there is 
no cap on a maximum CDR contribution to meet 
the climate targets [30]. The amended CCA does 
not address other negative emissions methods.

Revised in 2023, the EU’s Regulation on land, 
land use change and forestry (LULUCF) Regulation 
[31] introduced a separate net carbon removal 

target of 310 MtCO2eq for the LULUCF sector by 
2030. Further, the EU is looking to establish a vol-
untary Union Certification framework for carbon 
removals to quantify, monitor and verify carbon 
removals and address greenwashing [32].

The CCA remains silent on the use of negative 
emissions technologies (NETs), but the 2021 
Coalition Agreement of the new government rec-
ognized the role of NETs to tackle residual emis-
sions and the Coalition partners agreed to make 
further amendments to the 2021 version of the 
CCA [33]. One of the suggested amendments in 
legislation included the enhancement of the role 
of natural and technical sinks (such as bioenergy 
with carbon dioxide capture and storage (BECCS) 
or direct air carbon dioxide capture and storage 
(DACCS) to deal with residual emissions. To that 
end, the federal government is expected to legis-
late negative emissions targets for the years 2035, 
2040 and 2045 [34].

While Germany’s climate framework law does 
not impose a legally binding requirement on com-
panies to reach net-zero, other legal mechanisms 
exist that may facilitate companies’ net-zero transi-
tions, such as mandatory reporting and disclosure 
requirements [35]. For instance, pursuant to sec-
tion 5 of the CCA, the Federal Environment 
Agency may collect GHG emissions data from com-
panies. Nevertheless, there exists no set of manda-
tory disclosure rules explicitly focused on climate. 
Instead, the German Commercial Code contains 
non-financial reporting requirements with indirect 
climate references [36,37]. In contrast, the EU’s 
Corporate Sustainability Reporting Directive which 
entered into force at the beginning of 2023 will 
require in-scope companies to disclose transition 
plans [38].

The United States

There is no federal net-zero legislation in the 
United States. However, by way of submission to 
the UNFCCC of a Nationally Determined 
Contribution (NDC), President Joe Biden has set a 
GHG pollution reduction target of 50%–52% from 
2005 levels by 2030, with a goal of reaching a car-
bon pollution-free electricity power sector by 2035 
[39]. In addition, the Biden administration, by way 
of executive order, has set a general ambition of 
‘putting the United States on a path to achieve 
net-zero emissions, economy-wide, by no later 
than 2050 [40]. To achieve this, the Biden adminis-
tration has declared that the federal government 

4 L. D. MERNER ET AL.



will invest in infrastructure and new technologies 
to reduce emissions [40]. However, the administra-
tion has only directed federal agencies through 
executive order to reach these goals, with 
funding coming from the Bipartisan Infrastructure 
Investment and Jobs Act, the budget for fiscal year 
2022, and the Inflation Reduction Act (IRA) [40]. In 
the US federal system, states are not included in 
such executive orders but are free to enact their 
own net-zero policies (i.e. New York’s Climate 
Leadership and Community Protection Act) [41]. 
Executive orders are generally considered to be 
binding on federal agencies but typically pre-
sumed to not be judicially enforceable, and this 
order is unlikely to prove an exception to this gen-
eral rule [42]. Moreover, such orders can be easily 
amended or reversed by the same or subsequent 
administrations.

The Inflation Reduction Act (IRA), enacted in 
2022, contains certain provisions, largely tax incen-
tives, meant to shape economic development in 
accordance with the net-zero commitment con-
tained in the United States’ NDC and other com-
mitments under the Paris Agreement. These 
credits are available for investment, energy pro-
duction, component part manufacturing, and car-
bon capture and sequestration. A cursory review 
of the numbers indicates that firms can qualify for 
these credits without being truly ‘carbon neutral.’ 
This is not to say that the IRA is not a welcome 
development as far as climate legislation is 
concerned. It is likely to spur on considerable 
investment in the clean energy space, although it 
is too early to tell what its impacts on the ground 
will be. While it is obvious more could be done, 
significant political and systemic barriers exist. 
Furthermore, many of the updates to old credits 
and newly created credits phase out after emis-
sions from energy production in the U.S. have 
been reduced by 75% relative to the 2022 calendar 
year or the year 2032. As an overall assessment, 
this legislation is not sufficient to reach net-zero, 
and it should not be construed as ‘implementing 
legislation’ relative to the U.S. NDC.

The United States’ federal securities regulator, 
the Securities and Exchange Commission (SEC), 
proposed a rule in March 2022 titled ‘Enhancement 
and Standardization of Climate-Related Disclosures 
for Investors.’ [43] The rule, projected to be final-
ized by the end of 2023, requires any domestic or 
foreign company traded on U.S. exchanges to 
include climate-related information in its registra-
tion statements and filings. Carbon offsets and 

renewable energy credits (RECs) in transition plans 
are among the items which companies will have to 
report. The proposed disclosures are similar to 
those of broadly accepted disclosure frameworks, 
such as the Task Force on Climate-Related Financial 
Disclosures and the Greenhouse Gas Protocol, 
which many companies are starting to follow.

Brazil

Brazil adopted a framework law in 2009, but the 
country’s regulatory approach to net-zero is cur-
rently in flux. Brazil’s reduction targets were ini-
tially established in the national climate framework 
law [44], but only up to the year 2020. These are 
currently being reviewed in light of the more 
recent NDCs submitted by Brazil to the United 
Nations Framework Convention on Climate 
Change (UNFCCC). In its latest NDC update (March 
2022) Brazil confirmed its commitment to reducing 
its GHG emissions by 37% by the year 2025, and 
by 50% by the year 2030, as compared with 2005. 
Brazil’s commitments also include a long-term 
objective of achieving climate neutrality by 2050 
(down from 2060 in the 2020 NDC), conditional on 
the receipt of financial transfers [45]. No specific 
policies or measures were put in place to pursue 
this long-term goal of reaching net-zero by 
2050 [46].

There are no specific legal provisions imposing 
reporting obligations on companies for environ-
mental or climate matters. There are, however, 
recent regulations issued by the Central Bank of 
Brazil and the National Monetary Council in 
September 2021, requiring financial institutions 
and corporations regulated by the Brazilian Central 
Bank, to disclose climate risks and information on 
environmental, social, and corporate governance 
(ESG) practices [47].

In May 2022, the administration of former 
President Jair Bolsonaro approved one of its few 
pieces of climate legislation. Federal Decree No. 
11.075/2022, creates the National System for the 
Reduction of Greenhouse Gas Emissions (SINARE) 
and establishes the procedure for the elaboration 
of sectoral plans for mitigation of climate change 
[48]. The Decree initiates the path towards the 
development of a Brazilian carbon market, which 
could help set clearer action for the country to 
meet the long-term objective of climate neutrality 
from the updated NDC.

The decarbonization trajectory for net-zero 
emissions by 2050 in Brazil will require drastic 
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reduction of emissions from deforestation, reduc-
tions in the electricity sector, as well as techno-
logical innovations in all sectors [49]. Analysts 
hope that through the combination of new legisla-
tion, law enforcement and restoring the mandate 
and the resources of protection agencies, it will be 
possible for Brazil to be on track to achieve net- 
zero deforestation and long-term objectives of 
net-zero [50].

China

In 2021, the National People’s Congress (NPC), the 
legislative body in China, passed the Chinese 
Communist Party’s 14th 5-Year Plan [51]. The Plan, 
which is law upon passage by the NPC, contains a 
reaffirmation of the commitment to peaking emis-
sions in 2030 and reaching net-zero by 2060 [51]. 
The only explicit target is to reduce carbon dioxide 
emissions per unit of gross domestic product 
(GDP) by 18%, and the GDP growth target is not 
explicitly capped [51]. While the adopted Plan indi-
cates a commitment to reduction, without a cap 
on GDP that is binding, the ‘percentage of GDP’ 
figure should not be considered a legislative codifi-
cation of a net-zero target; however, the commit-
ment to net-zero by 2060 can be considered a 
legislative commitment to net-zero. As a part of 
this government-wide effort, China has begun the 
process of compiling a unified environmental 
code, which may develop additional legal mecha-
nisms [52].

China’s information disclosure regulations and 
rules constitute another potential regulatory mech-
anism that might be leveraged to reach net-zero. 
These regulations developed as the Chinese 
Communist Party (CCP) and Chinese state appar-
atus began to focus on a broader developmental 
theme of ‘informatization’ [53]. These regulations 
consist of an amalgamation of government trans-
parency, direct democratic participation, open- 
source information, and also align with a growing 
focus on information technology and the tech sec-
tor of the economy [53]. Accordingly, a portion 
included rules and regulations around environmen-
tal impact information disclosure [53]. Specifically, 
the Ministry of Ecology and Environment published 
an Order in December of 2021 titled “Measures for 
the Management of Legal Disclosure of Enterprise 
Environmental Information” which mandates emis-
sion reporting [54]. These disclosure regulations 
combined with the cause of action contained in 
the most recent amendment to the Environmental 

Protection Law open up a promising pathway to 
pursue net-zero in China [53].

Perhaps one of the more significant accomplish-
ments for China made in furtherance of its net- 
zero ambitions is the implementation of a unified 
carbon market, the largest in the world constitut-
ing 40% of the country’s national carbon emissions 
[55]. Since its launch in 2021, the emissions trading 
scheme (ETS) has gone through one compliance 
cycle, with the report on that cycle being pub-
lished by the Ministry of Ecology and Environment 
[56]. The report considered the first compliance 
cycle a success. The market included 2,162 key 
compliance entities accounting for 4.5 billion tons 
of carbon dioxide, making China’s ETS the largest 
in the world [56].

The regulatory mechanisms that China is using 
to reach net-zero, and to prevent greenwashing, 
are rapidly evolving. There are signs that the CCP 
and the government have the capability and inten-
tion of meeting or exceeding their international 
commitments, as well as their commitments to the 
Chinese people.

Litigation

There are multiple understandings of what counts 
as climate change litigation, and there are a wide 
range of cases that are categorized as climate liti-
gation [57]. Climate litigation may extend beyond 
cases where climate change is at the core, to ones 
where climate change is one of many issues, or 
where addressing climate change is a clear motiv-
ation for, or consequence of, bringing a case, but 
may not be part of the legal arguments put to the 
court [57]. As such, climate litigation broadly 
defined includes lawsuits brought before adminis-
trative, judicial and other investigatory bodies, in 
domestic and international courts and organiza-
tions, that raise issues of law or fact regarding the 
science of climate change and climate change 
mitigation and adaptation efforts [58].

This article has developed a taxonomy for how 
to categorize litigation around net-zero that we 
hope can be helpful to future climate policy aca-
demics and future litigants. (1) ‘Net-zero target 
compulsion’ litigation that seeks to enforce net-zero 
targets or challenge the pathways for attaining 
them (such as over-reliance on negative emissions); 
(2), ‘Net-zero target sufficiency’ litigation that chal-
lenges the sufficiency of existing net-zero targets; 
and (3) ‘Net-zero washing’ litigation, which 
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challenges misleading net-zero claims (e.g. that 
over relies on negative emissions technologies).

Germany

In Germany, litigants have made use of a wide 
range of climate litigation strategies, and so the 
jurisdiction has experienced a lot of net-zero litiga-
tion across all categories of the taxonomy com-
pared to other jurisdictions analyzed. Broadly, 
most of the net-zero litigation against national and 
subnational governments has scrutinized net-zero 
pathways, and litigation against companies, in 
turn, has challenged net-zero corporate pledges. 
The most prominent ‘net-zero target compulsion’ 
case is Neubauer et al. v. Germany (2021) [59]. 
Building on Lin’s analysis we argue that the case’s 
significance is threefold [11].

First, the Federal Constitutional Court inferred 
constitutional requirements for setting a climate 
neutrality target at the national level and consid-
ered a climate mitigation strategy without pursu-
ing the goal of climate neutrality to be manifestly 
unsuitable [17].

Second, the Federal Constitutional Court set out 
constitutional requirements for climate neutrality 
pathways. It found the provisions of the initial CCA 
to be unconstitutional insofar as they lacked provi-
sions on updating reduction targets post-2030 
[60,61]. The Court thus made clear that ‘under 
certain conditions, the Basic Law [the German 
Constitution] imposes an obligation to safeguard 
fundamental freedom over time and to spread the 
opportunities associated with freedom proportion-
ately across generations.’ Cases such as Neubauer 
et al. v. Germany illustrate how litigation can force 
states to set their net-zero pathways with interim 
targets in a timely and transparent manner and 
incorporate those into legislation [17].

The importance of choosing the ‘right’ net-zero 
pathway is further evident in the Court’s engage-
ment with tipping points and its efforts to evaluate 
climate change measures based on planetary sci-
ence [61,62]. The Court considered tipping points 
to pose a particular risk to ecological stability and 
stressed their significance for the global climate as 
well as their potential for undergoing abrupt and 
often irreversible change. As a result, the Court 
stressed the importance of keeping global temper-
atures to 1.5 �C. Despite the extreme dangers of 
crossing tipping points that the Court pointed out, 
it ultimately refused to demand a more ambitious 

reduction path due to uncertainties regarding the 
remaining national carbon budget [62].

Only the reference to predictability and trans-
parency enabled the Court to set the reduction 
path post-2030 earlier [62]. However, the Court’s 
extensive engagement with tipping points sug-
gests that they could pose a powerful benchmark 
against which transition plans could be assessed. 
Tipping points offer an opportunity to shift the 
focus from quantitative analysis to the preserva-
tion of both qualitative aspects of nature and 
society.

Third, the Court made important observations 
regarding states’ reliance on NETs with emissions 
reduction targets [17]. While it acknowledged the 
use of NETs to meet the 1.5 �C temperature goal, it 
explicitly stated that ‘the only way to significantly 
slow down human-induced climate change is by 
reducing CO2 emissions’ (emphasis added). In this 
regard, the Court highlighted difficulties with the 
implementation of NETs on a larger scale con-
nected to tipping points.

Another ‘net-zero target compulsion’ case strat-
egy is evident in a case brought by Environmental 
Action Germany (DUH) against the German 
Government in November 2022 concerning the 
LULUCF sector [63]. This case seeks to enforce 
existing climate standards by highlighting the 
importance of terrestrial carbon sinks in reaching 
climate neutrality [58]. DUH demands the adoption 
of immediate climate measures to comply with the 
CDR targets for the LULUCF sector as stipulated in 
Section 3a para. 1 of the CCA. This case builds on 
conclusions from Neubauer et al. v. Germany 
(2021) and the constitutional obligation to pursue 
net-zero. DUH considered carbon dioxide removal 
to be essential in reaching climate neutrality. 
However, because DUH considered NETs such as 
direct air capturing and carbon storage to be tied 
to various uncertainties, DUH argued that they did 
not pose a reliable option for carbon dioxide 
removal. The significance of this case in ‘net-zero 
litigation’ lies in ensuring that existing climate 
measures suffice to fulfill existing carbon dioxide 
removal goals.

Germany also records an increasing number of 
climate-washing cases challenging corporate cli-
mate neutrality promises [64]. While the regional 
courts have employed varying standards [65], they 
have mostly taken a rigorous position in cracking 
down on these claims with outcomes favorable to 
climate action. The legal basis on which these 
cases are brought is German competition law [66].
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These cases have mainly focused on product 

attributes; however, the scope and scale of these 

claims seems to be widening. DUH has initiated a 

series of legal proceedings against companies 

across various sectors, challenging the advertising 

of their products, their operations or the compa-

nies themselves as ‘climate neutral.’ DUH criticizes 

the justification of climate neutrality through car-

bon offsetting in general and especially in the light 

of insufficient compensation of various projects 

[67]. Going forward, climate-washing litigation in 

Germany may be used increasingly to tackle com-

pany-wide net-zero claims which, for instance, lack 

credible transition plans and/or are based on a 

misleading overreliance of NETs.

The United States

Few judicial cases have been brought in the 
United States that have challenged net-zero com-
mitments specifically. There has been a raft of liti-
gation at the federal level which challenge both 
lack of government action on climate change, as 
well as against corporate actors brought by states, 
cities and other sub-national actors for their contri-
butions to climate change. At the moment, either 
these cases have been unsuccessful on standing 
grounds, or have not reached the merits stage yet. 
Corporate defendants have attempted many juris-
dictional arguments to remove these cases to the 
federal level, where they would most likely be dis-
placed under the American Electric Power v 
Connecticut case2, but these efforts have recently 
been rebuffed by the Supreme Court3, so a deci-
sion on the merits, in at least some of these cases, 
are expected soon [68,69].

Almost all of the cases challenging net-zero spe-

cifically have recently been brought at the state 

level under the California Environmental Quality 

Act (CEQA), a statute that requires state and local 

agencies in California to assess the potential envir-

onmental impacts of proposed projects and to 

adopt mitigation measures to reduce or avoid 

those impacts. If a project is subject to CEQA, the 

agency responsible for approving the project must 

prepare an environmental impact report (EIR) or 

negative declaration, which evaluates the potential 

environmental impacts of the project and identi-

fies mitigation measures to reduce or avoid those 

impacts [70]. We focus on these California-based 

cases in this section.

M-GHG-1 is a CEQA guideline referred to as the 
‘Greenhouse Gas Emissions Modeling and Analysis’ 
guideline. It provides guidance to state and local 
agencies in California on how to evaluate the GHG 
emissions of projects subject to the California 
Environmental Quality Act (CEQA). The M-GHG-1 
guideline provides a standardized methodology 
for evaluating and reporting GHG emissions from 
projects. It is expected that projects that are sub-
ject to CEQA will be consistent with the state’s 
goal of achieving net-zero GHG emissions by 2045.

In the last few years, California State Courts 
have upheld challenges of Climate Action Plans 
(CAPs), which are strategic documents that outline 
a community or organization’s actions and strat-
egies to reduce GHG emissions and adapt to the 
impacts of climate change.

The Appellate State Court in Golden Door 

Properties, LLC v. County of San Diego emphasizes a 

few key points regarding the legitimacy of CAPs: 1) 

in order to be considered valid under CEQA, GHG 

offset measures set out in CAPs must comply with 

state standards for cap-and-trade carbon credits 

and be ‘real, additional, quantifiable, permanent, 

verifiable, and enforceable’; 2) agencies must exer-

cise caution when allowing offsets to be acquired 

from outside of California and must ensure that 

such offsets meet state requirements; 3) agencies 

must be careful when deferring the details of miti-

gation measures and must include specific per-

formance standards based on objective criteria; 

and 4) agencies are responsible for ensuring that 

offsets meet the aforementioned requirements 

and must establish criteria for evaluating offsets in 

mitigation measures [71].
It has yet to be seen if other states or the fed-

eral government will follow the judicial successes 
found in California challenging net-zero commit-
ments. An increasing number of states are institut-
ing net-zero targets by statutory and/or executive 
mandates, so more cases are likely to be brought 
in the near future [72].

It is important to note that there are several 
other types of net-zero litigation that are prevalent 
in the U.S. These include lawsuits that result in a 
net-zero plan to be included as part of a settle-
ment [73–76]4, ‘anti-net-zero’ cases that seek to 
weaken the perceived market value of a business’ 
net-zero plan, claiming it is anti-competitive [77], 
and cases challenging existing net-zero plans as 
exacerbating environmental justice issues (so- 
called ‘just-transition’ cases) [78].
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Brazil

So far there are no registered cases of litigation 
challenging net-zero targets in Brazil, but there is a 
lawsuit that has challenged a misleading NDC sub-
mitted by the national government. The lawsuit 
was filed by young activists, members of two NGOs 
(Engajamundo and Fridays for Future Brazil), 
against Brazil’s former Minister of the Environment, 
former Minister for Foreign Affairs and the Federal 
Union. They claimed that the 2020 submission of 
Brazil’s NDC was less ambitious than the previous 
one, presented in 2015, in breach of the Paris 
Agreement (enacted by Federal Decree 9.073/ 
2017). Youths claimed that the reduction of Brazil’s 
climate ambition through the use of accounting 
artifice constitutes ‘climate pedaling’ and requested 
an injunction until the effects of the new NDC 
were determined and it was updated in accordance 
with the progressiveness required by the Paris 
Agreement. The first decision by the Federal Civil 
Court of S~ao Paulo rejected the injunction and the 
case is currently under appeal.

However, there is potential for litigation chal-
lenging corporate net-zero claims to emerge, using 
the established consumer protections, and poten-
tially, the more recent regulations issued by the 
Brazilian Central Bank aiming at regulating ESG 
practices and bringing more transparency to the 
Brazilian market on the environmental and climate 
performance of financial institutions and large 
corporations.

Claims of ‘net-zero washing’ by major Brazilian 
companies have already started to be raised, and 
it is a matter of time before these are taken to the 
Brazilian courts. Last year, JBS, Brazil-based meat 
giant and the world’s biggest beef business, 
announced that it aimed to achieve net-zero GHG 
emissions by 2040 [79]. The company pledged to 
cut its ‘global Scope 1 and Scope 2 emission inten-
sity’ by at least 30% by 2030 against a base year of 
2019, but according to a study JBS’s emissions 
increased by 51% in the last five years [80,81]. In 
January 2023 a ‘climate-washing’ and fraud com-
plaint was presented to the US Securities and 
Exchange Commission (SEC), calling for a full inves-
tigation into alleged misleading and fraudulent 
‘green bonds’ issued by JBS. The complaint, filed 
by the NGO Mighty Earth, claims that JBS based 
the bond offerings on its pledge to achieve net 
zero emissions by 2040 – but that its emissions 
have in fact increased and the target excluded 
Scope 3 supply chain emissions that comprise 97% 
of JBS’s climate footprint [80].

China

In China, climate litigation has remained focused 
primarily on more localized violations of anti-pollu-
tion laws, and historically, very few cases fit the 
scope of this report [82]. While recent amend-
ments to the Environmental Protection Law have 
instantiated a cause of action on behalf of the 
environment, we have yet to see this cause of 
action leveraged to address ‘greenwashing’ in a 
meaningful way, or to enforce net-zero targets. 
Recent legal developments indicate that the judi-
ciary will be a pathway that China seeks to use to 
achieve carbon neutrality.

A recent opinion released on February 17, 2023, 
holds promising guidance to lower courts. 
Included in the provisions is paragraph 3, directing 
courts to ‘implement the most stringent system 
and the strictest rule of law … [in] criminal, civil, 
and administrative laws … and make the system 
a rigid constraint and an untouchable high-tension 
line.’ [82] The opinion goes on to provide guidance 
on cases dealing with China’s emissions trading 
system in paragraph 6 and paragraphs 17 to 21; 
environmental information disclosure pertaining to 
the financial sector in paragraph 9 and 12; and 
judicial reform in paragraphs 22 to 24 [82]. The 
Supreme People’s Court also outlined 11 examples 
of the types of lawsuits lower Courts might expect 
to see, with an emphasis on the carbon trading 
market outlined above [82,83].

Although no net-zero cases have been initiated 
yet, there is significant promise in the coming dec-
ade for a wave of climate litigation in China, 
although there are constraints on civil society and 
limitations of the judiciary that must be considered.

Results

We identify a clear trend of increasing incorpor-
ation of net-zero concepts into various legal mech-
anisms among the selected jurisdictions and 
summarize the results of our findings in each juris-
diction using our taxonomy in Tables 2 and 3. 
Particularly given the wide variety of forms that 
the mechanisms can take in various legal systems, 
we believe the taxonomy will have utility in Of the 
selected countries, Germany was the only country 
that had a net-zero target in law, although we con-
sider China to be a special case that does not quite 
fit our taxonomy, as will be outlined below. Apart 
from minimum contributions for the LULUCF sec-
tor, Germany does not yet have emissions removal 
legislation; however, NET targets are expected to 
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be introduced into the existing framework legisla-
tion. Corporate disclosure and reporting rules, in 
contrast, were found to be relatively weak, 
although recent changes at the EU level will influ-
ence these. Unsurprisingly, we found that 
Germany had the most litigation around net-zero, 
as well as the most diversity in how that litigation 
proceeded. The landmark case, Neubauer et al. v. 
Germany, was one of the first cases to challenge a 
state’s net-zero pathway as being insufficient, 
starting a wave of ‘net-zero target compulsion’ 
cases in Germany. Additional net-zero litigation in 
Germany targets companies and challenges mis-
leading climate neutrality promises. In the past, 
most of these cases have focused on product 
attributes; however, these cases have now 
expanded to encompass company-wide climate 
neutrality advertising. While these cases have 
mainly scrutinized the reliance on carbon offset-
ting, there is potential for this type of litigation to 
focus on a misleading overreliance of NETs.

The United States has not promulgated a fed-
eral net-zero target in law, but it has set net-zero 
targets by way of a presidential Executive Order as 
well as in its NDC pursuant to the Paris 
Agreement. Regardless, on a federal level there is 
no legally binding regulation on net-zero as these 
policies are usually not enforceable in court. It has 
been up to the states to create their own more 
stringent regulations. Although we limited the 
scope of our article to national legislation and liti-
gation, we found it useful to open our research to 
state-level activity due to the unique autonomy 
afforded to states. California is the leading state 
for both setting a net-zero pathway and enacting 
legislation to enforce them, and similar to 
Germany, where there exists legislation regarding 
net-zero, litigation follows. Unlike Germany 
though, the majority of net-zero litigation in 
California fell under ‘net-zero washing’ that chal-
lenged actors’ reliance on NETs to reach their net- 
zero goals.

Brazil has neither net-zero targets in law, nor 
net-zero litigation. China has set net-zero targets, 
but has yet to see net-zero litigation, and is con-
sidered a special case that did not quite fit our tax-
onomy, thus highlighting the limitations of using a 
Global North perspective to conduct a comparative 
legal analysis. Both countries’ regulatory frame-
works are undergoing changes which might facili-
tate the net-zero transition. It appears that large 
emitting countries in the Global South are taking 
on the regulatory net-zero project. In China, Ta
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company reporting and disclosure rules are open-
ing up a promising pathway to reach net-zero. In 
Brazil, claims of ‘net-zero washing’ by major 
Brazilian companies have already started to be 
raised and we find potential for litigation challeng-
ing corporate net-zero claims, using already estab-
lished consumer protection rules. Similarly, we find 
China to be at the cusp of a wave of climate 
litigation.

Conclusion

The concept of ‘net-zero’ has gained momentum 
only in recent years, and consequently, litigation 
challenging net-zero claims is just beginning to 
emerge. By developing our own taxonomy, we 
aimed to enhance understanding of the range of 
legal mechanisms employed by and in selected 
jurisdictions to achieve net-zero emissions. This art-
icle offers a snapshot of existing net-zero regula-
tions and their intersections with litigation across 
four jurisdictions. Our research acknowledges the 
challenges inherent in analyzing a country like 
China due to language barriers, cultural differences, 
and variations in governance structures. It is impor-
tant to note that our sample size was limited.

Future research endeavors may focus on exam-
ining indirect net-zero legal mechanisms facilitated 
by consumer protection rules. Additionally, expand-
ing the scope to encompass all net-zero cases 
across jurisdictions, including provincial and local 
levels, and incorporating a temporal component to 
quantitatively study the relationship between legis-
lation/regulation and litigation could be valuable. 
Furthermore, exploring cases challenging carbon 
offsets or reductions in general, and present prom-
ising avenues for future research.

Countries have embraced diverse legislative, 
regulatory and litigation pathways toward achieving 
net-zero emissions, aligning with the expectations 
set forth in the Paris Agreement. Analyzing various 
domestic legislative and regulatory approaches can 
help identify best practices and valuable lessons 
that can inform the development of effective poli-
cies in other countries or regions. Despite some 
observed similarities, our analysis revealed signifi-
cant divergence in approaches among the four 

jurisdictions examined. Nevertheless, certain trends 
emerged, such as the relative underdevelopment of 
climate disclosure rules. Existing literature lacks 
comprehensive analyses of this wide diversity of 
legal mechanisms, underscoring the significance of 
our findings.
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Notes

1. For the purpose of this paper, we are 
considering the scope of company reporting 
and disclosure as defined in the report entitled 
“Recommendations of the Task Force on 
Climate-related Financial Disclosures” published 
in June 2017 by the Task Force on Climate- 
related Financial Disclosures, available at: https:// 
www.fsb-tcfd.org. The list of disclosure 
mentioned in various sections is not meant to 
be exhaustive but is more illustrative of the 
variety of approaches taken by different 
jurisdictions.

2. 564 US Sup Ct 2011, holding that the Clean Air 
Act displaces any federal common law claim 
seeking abatement of carbon dioxide emissions

3. See, for example, Juliana v United States No. 18- 
36082 (9th Cir. 2020) which failed on standing 
grounds. There are multiple legal actions 
brought by states, cities, municipalities and even 

Table 3. Litigation.
‘Net-zero target compulsion’  

litigation
‘Net-zero target sufficiency’  

litigation
‘Net-zero washing’  

litigation

Germany Yes Yes Yes
United States Yes No Yes
Brazil No No No
China No No No
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private industry such as fishing groups against a 
diversity of carbon major companies.

4. Another regulatory mechanism is provided by 
the U.S. Federal Trade Commission (FTC), an 
independent agency originally founded to 
enforce antitrust legislation which now serves as 
the primary federal consumer protection body. 
Article 5 of the FTC Act, the 1914 law that 
created the agency, prohibits ‘unfair or 
deceptive acts or practices in or affecting 
commerce.’ [80] The FTC can bring lawsuits 
against companies found to have violated the 
Act, such as the successful 2017 case that 
required Volkswagen to compensate consumers 
who purchased cars marketed as running on 
‘clean diesel.’[81]

5. By virtue of the socialist character of the 
Chinese political economy, the single party 
system of governance, and the relative youth of 
the political project as a whole, fitting China 
into the taxonomy developed herein is 
necessarily challenging. However, instead of 
dismissing China as a known quantity, as is 
sometimes the tendency in Western and Global 
North academia, we sought to make a good 
faith effort to push back against implicit biases, 
and seek primary source policy documents and 
legislation to supplement our research and 
ensure that this article would cover a diversity 
of jurisdictions, not just those familiar to us.

6. The full 5-Year Plan was produced by the 
Chinese Communist Party and passed into law 
by the National People’s Congress.

References

01. Ara�ujo KM. Routledge handbook of energy transi-
tions. Routledge: Taylor & Francis; 2022.

02. Dray L, Sch€afer AW, Grobler C, et al. Cost and emis-
sions pathways towards net-zero climate impacts in 
aviation. Nat Clim Chang. 2022;12(10):956–962. doi: 
10.1038/s41558-022-01485-4.

03. Bataille CGF. Physical and policy pathways to net- 
zero emissions industry. WIREs Clim Change. 2020; 
11(2):e633. doi: 10.1002/wcc.633.

04. Bataille C, Waisman H, Colombier M, et al. The need 
for national deep decarbonization pathways for 
effective climate policy. Clim Policy. 2016;16(sup1): 
S7–S26. doi: 10.1080/14693062.2016.1173005.

05. Fankhauser S, Smith SM, Allen M, et al. The meaning 
of net zero and how to get it right. Nat Clim Chang. 
2022;12(1):15–21. doi: 10.1038/s41558-021-01245-w.

06. Falkner R. The Paris agreement and the new logic of 
international climate politics. Int Aff. 2016;92(5):1107– 
1125. doi: 10.1111/1468-2346.12708.

07. Iacobuta G, Dubash NK, Upadhyaya P, et al. National 
climate change mitigation legislation, strategy and 
targets: a global update. Clim Policy. 2018;18(9): 
1114–1132. doi: 10.1080/14693062.2018.1489772.

08. Scotford E, Minas S. Probing the hidden depths of cli-
mate law: analysing national climate change 

legislation. Rev Euro Comp Intl Enviro. 2019;28(1):67– 
81. doi: 10.1111/reel.12259.

09. Higham C, Averchenkova A, Setzer J, et al. 
Accountability mechanisms in climate change frame-
work laws. London: grantham Research Institute on 
Climate Change and the Environment and Centre for 
Climate Change Economics and Policy, London 
School of Economics and Political Science; 2023.

10. UNFCCC Secretariat. NDC Synthesis Report 2022. 
Sharm el-Sheikh Climate Change Conference— 
November 2022 FCCC/PA/CMA/2022/4. Accessed: 
https://unfccc.int/ndc-synthesis-report-2022#:�:text= 
Scope%20and%20Approach-,This%20version%20of% 
20the%20NDC%20synthesis%20report%20synthe-
sizes%20information%20from,cent%20of%20the%20 
total%20global.

11. Lin AC. Making net zero matter. Wash Lee L Rev. 
2022;79(2):679–766.

12. Tan X, Kong L, Gu B, et al. Research on the carbon 
neutrality governance under a polycentric approach. 
Adv Clim Change Res. 2022;13(2):159–168. doi: 10. 
1016/j.accre.2022.01.005.

13. Hale T, Smith SM, Black R, et al. Assessing the rapidly- 
emerging landscape of net zero targets. Clim Policy. 
2022;22(1):18–29. doi: 10.1080/14693062.2021.2013155.

14. Erb T, Perciasepe B, Radulovic V, et al. Corporate cli-
mate commitments: the trend towards net zero. In: 
lackner M, Sajjadi B, Chen WY, editors. Handbook of 
climate change mitigation and adaptation. Cham: 
springer; 2022. 2985–3018.

15. Sarra J. From ideas to action: governance paths to 
net zero. Oxford (UK): Oxford University Press; 2020.

16. Axelsson K, Black R, Chalkley P, et al. Net zero stock-
take 2023: assessing the status and trends of net 
zero target setting across countries, subnational gov-
ernments and companies. Oxford: net zero tracker 
(NewClimate institute, Oxford net zero, energy and 
climate intelligence unit and data-driven EnviroLab); 
2023.

17. Maxwell L, Mead S, van Berkel D. Standards for adju-
dicating the next generation of urgenda-style climate 
cases. JHRE. 2022;13(1):35–63. doi: 10.4337/jhre.2022. 
0003.

18. Benjamin L. Companies and climate change: theory 
and law in the United Kingdom. Cambridge: 
cambridge University Press. 2021. doi: 10.1017/ 
9781108689243.

19. Black J. Critical reflections on regulation. Australian 
Journal of Legal Philosophy. 2002;1:27.

20. Carbon majors 2020 dataset. 2020 December [cited 
2022 November 2022]. In: Climate Accountability 
Institute [Internet]. Available from: https://climateac-
countability.org/carbon-majors-dataset-2020/.

21. Kosti N, Levi-Faur D, Mor G. Legislation and regulation: 
three analytical distinctions. Theory Pract Legis. 2019; 
7(3):169–178. doi: 10.1080/20508840.2019.1736369.

22. Climate Change Laws of the World. London: gran-
tham Research Institute at the London School of 
Economics and Climate Policy Radar. 2023 [cited 
2023 May 29]. Available from: https://climate-laws.org 
and https://app.climatepolicyradar.org/search.

12 L. D. MERNER ET AL.

https://doi.org/10.1038/s41558-022-01485-4
https://doi.org/10.1002/wcc.633
https://doi.org/10.1080/14693062.2016.1173005
https://doi.org/10.1038/s41558-021-01245-w
https://doi.org/10.1111/1468-2346.12708
https://doi.org/10.1080/14693062.2018.1489772
https://doi.org/10.1111/reel.12259
https://unfccc.int/ndc-synthesis-report-2022#:%7E:text=Scope%20and%20Approach-,This%20version%20of%20the%20NDC%20synthesis%20report%20synthesizes%20information%20from,cent%20of%20the%20total%20global
https://unfccc.int/ndc-synthesis-report-2022#:%7E:text=Scope%20and%20Approach-,This%20version%20of%20the%20NDC%20synthesis%20report%20synthesizes%20information%20from,cent%20of%20the%20total%20global
https://unfccc.int/ndc-synthesis-report-2022#:%7E:text=Scope%20and%20Approach-,This%20version%20of%20the%20NDC%20synthesis%20report%20synthesizes%20information%20from,cent%20of%20the%20total%20global
https://unfccc.int/ndc-synthesis-report-2022#:%7E:text=Scope%20and%20Approach-,This%20version%20of%20the%20NDC%20synthesis%20report%20synthesizes%20information%20from,cent%20of%20the%20total%20global
https://unfccc.int/ndc-synthesis-report-2022#:%7E:text=Scope%20and%20Approach-,This%20version%20of%20the%20NDC%20synthesis%20report%20synthesizes%20information%20from,cent%20of%20the%20total%20global
https://doi.org/10.1016/j.accre.2022.01.005
https://doi.org/10.1016/j.accre.2022.01.005
https://doi.org/10.1080/14693062.2021.2013155
https://doi.org/10.4337/jhre.2022.0003
https://doi.org/10.4337/jhre.2022.0003
https://doi.org/10.1017/9781108689243
https://doi.org/10.1017/9781108689243
https://climateaccountability.org/carbon-majors-dataset-2020/
https://climateaccountability.org/carbon-majors-dataset-2020/
https://doi.org/10.1080/20508840.2019.1736369
https://climate-laws.org%20and%20https://app.climatepolicyradar.org/search
https://climate-laws.org%20and%20https://app.climatepolicyradar.org/search


23. World Bank reference guide to climate change frame-
work legislation. Washington (DC): world Bank Group; 
2020.

24. Averchenkova A, Fankhauser S, Nachmay M. Trends in 
climate change legislation. Cheltenham, Northampton 
(MA): Edward Elgar Publishing; 2017.

25. Federal Climate Change Act of 12 December 2019. 
2019. (Federal Law Gazette I, p. 2513). As last 
amended by Article 1 of the Act of 18 August 2021 
(Federal Law Gazette I, p. 3905).

26. Boettcher M, Schenuit F, Geden O. The formative 
phase of german carbon dioxide removal policy: 
positioning between precaution, pragmatism and 
innovation. Energy Res Soc Sci. 2023;98:103018. doi: 
10.1016/j.erss.2023.103018.

27. Regulation (EU). 2021. 2021/1119 of the European 
Parliament and of the Council of 30 June 2021 estab-
lishing the framework for achieving climate neutrality 
and amending. Regulations (EC) No 401/2009 and 
(EU) 2018/1999 [2021] L243/1.

28. Flachsland C, Levi S. Germany’s federal climate 
change act. Environ Polit. 2021;30(sup1): 118–140. 
doi: 10.1080/09644016.2021.1980288.

29. Federal Constitutional Court, Case. Nos. BvR 2656/18/1, 
BvR 78/20/1, BvR 96/20/1, BvR 288/20, 24 March 2021.

30. Meyer-Ohlendorf N, Spasova D. Carbon dioxide 
removals in EU member states. National frameworks 
for carbon dioxide removals: state of play and how 
to improve it. Berlin: Ecologic Institute; 2022.

31. . Regulation (EU). 2018. 2018/841 of the European 
Parliament and of the Council of 30 May 2018 on the 
inclusion of greenhouse gas emissions and removals 
from land use, land use change and forestry in the 
2030 climate and energy framework, and amending 
Regulation (EU). Vol. 525/2018 and Decision No 529/ 
2013/EU; 2018 OJ L156.

32. Proposal for a Regulation of the European Parliament 
and of the Council establishing a Union certification 
framework for carbon removals. [2022]. Com. 2022; 
672 final.

33. Mehr Fortschritt wagen. B€undnis f€ur Freiheit, 
Gerechtigkeit und Nachhaltigkeit. Koalitionsvertrag 
2021-2025 zwischen der Sozialdemokratischen Partei 
Deutschlands (SPD). B€undnis 90/die gr€unen und den 
freien demokraten (FDP). [dare more progress. 
Coalition for freedom, justice and sustainability. 
Coalition agreement 2021-2025 between the social 
democratic party of Germany (SPD), alliance 90/the 
greens and the free democrats (FDP)], b€undnis 90/die 
gr€unen, freie demokratische partei (FDP). D€uren: SPD; 
2021. German.

34. Modernisierungspaket f€ur Klimaschutz und Planung 
sbeschleunigung. [Modernisation package for climate 
protection and planning acceleration]. German; 2023.

35. Chan T, Higham C. Evolving regulation of companies 
in climate change framework laws Grantham 
Research Institute on Climate Change and the 
Environment [cited May 24 2023 May 24]. Available 
from: https://www.lse.ac.uk/granthaminstitute/news/ 
evolving-regulation-of-companies-in-climate-change- 
framework-laws.

36. Wulf I, Friedrich TJ, Senger A, et al. Klimabezogene 
angaben in der nichtfinanziellen pflichtberichterstat-
tung—deskriptive analyse und empirische evidenz 
zur berichtsqualit€at der DAX30-Unternehmen [cli-
mate-related disclosures in mandatory non-financial 
reporting—descriptive analysis and empirical evi-
dence on reporting quality of DAX30 companies]. 
Zeitschrift f€ur umweltpolitik und umweltrecht. 2020; 
4:460–496.

37. Braasch A, Velte P. Climate reporting quality follow-
ing the recommendations of the task force on cli-
mate-related financial disclosures: a focus on the 
german capital market. Sustain Dev. 2023;31(2):926– 
940. doi: 10.1002/sd.2430.

38. Directive (EU). 2022. 2022/2464 of the European 
Parliament and of the Council of 14 December 2022 
amending Regulation (EU) 537/2014. Directive 2004/ 
109/EC, Directive 2006/43/EC and Directive 2013/34/ 
EU. As regards corporate sustainability reporting 
2022] OJ L322.

39. Paris agreement. Nationally determined contribution 
(NDC), reducing greenhouse gases in the United 
States: a 2030 emissions target. The United States of 
America; 2021. Available from: https://unfccc.int/sites/ 
default/files/NDC/2022-06/United%20States%20NDC% 
20April%2021%202021%20Final.pdf.

40. The White House. Executive Order 14008 on Tackling 
the Climate Crisis at Home and Abroad; 2021 January 
27. Washington, (DC). Available from: WH.gov [cited 
24 October 2023]. Available from: https://www.white-
house.gov/briefing-room/presidential-actions/2021/ 
01/27/executive-order-on-tackling-the-climate-crisis- 
at-home-and-abroad/.

41. Climate Act. New York. [Cited May 17 2023]. Available 
from: https://climate.ny.gov.

42. Glicksman RL, Levy RE. Administrative law: agency 
action in legal context. 3rd ed. St. Paul (MN): West 
Academic; 2020. p. 154.

43. SEC.gov. The enhancement and standardization of 
climate-related disclosures for investors; 2022 Mar 21. 
Washington, (DC): Securities Exchange Commission 
[cited 2023 Jun 19]. Available from: https://www.sec. 
gov/rules/proposed/2022/33-11042.pdf.

44. Federal law No. 12. Vols. 187/2009, establishing the 
National Policy on Climate Change (Brazil). Available 
from: https://climate-laws.org/document/law-12-187- 
2009-establishing-the-national-policy-on-climate- 
change-npcc-regulated-by-decree-7-390-2010_dd44.

45. Paris agreement. Nationally determined contribution 
(NDC). Bras�ılia: Federative Republic of Brazil; 2022.

46. FGVces. Net zero political economy briefs: Brazil case- 
study. S~ao paulo (SP): fundaç~ao getulio Vargas center 
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