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Limited accountability and awareness of 
corporate emissions target outcomes
 

Xiaoyan Jiang    1, Shawn Kim    2 & Shirley Lu    3 

Firms are increasingly announcing targets to reduce their carbon emissions, 
but it is unclear whether firms are held accountable for these targets. 
Here we examine emissions targets that ended in 2020 to investigate the 
final target outcomes, the transparency of target outcomes and potential 
consequences for missed emissions targets. A total of 1,041 firms had 
emissions targets ending in 2020, of which 88 (9%) failed and 320 (31%) 
disappeared. We find limited accountability and low awareness of the 
target outcomes. Only three of the failed firms are covered by the media. 
After a firm fails its 2020 emissions target, we do not observe significant 
market reaction, changes in media sentiment, environmental scores 
and environment-related shareholder proposals. In contrast, initial 
announcements of these 2020 emissions targets are rewarded with 
significant improvements in media sentiment and environmental scores. 
Our findings raise concerns for the accountability of emissions targets 
ending in 2030 and 2050.

Companies play a vital role in achieving the Paris Agreement to limit 
global warming to 2 °C above pre-industrial levels. As of the end of 
2022, 3,904 companies globally have set emissions reduction targets, 
of which 1,859 have been approved by the Science-Based Targets Ini-
tiative to be in line with the 2 °C scenario1. Announcements of these 
emissions targets, such as the claim made by Microsoft to become 
carbon negative by 2030, often make media headlines2,3. Yet it remains 
unclear whether firms are held accountable for the target outcomes. 
Without accountability, firms may lack sufficient incentives to pursue 
genuine decarbonization efforts, leading instead to opportunities 
for cheap talk, raising concerns about the overall credibility of these 
emissions reduction targets.

Here we examine the accountability of corporate emissions targets 
that ended in 2020 (targets with final target years of 2020, hereafter 
2020 emissions targets). Studying the outcomes of the 2020 emissions 
targets is important for two reasons. First, these targets cover a substan-
tial amount of emissions, and 2020 is the first year in which we can obtain 
a large sample of emissions target outcomes (Extended Data Fig. 1). Our 
sample of 1,041 firms collectively represents 2.5 billion tons of scope 1 
GHG emissions in 2020, which is ~5% of annual global emissions4. If these 
targets are accountable, companies could be a major force in driving 

progress towards a 2 °C scenario. Second, while 2050 net-zero targets 
may be the ultimate target, the 2020 outcomes allow us to learn about 
target accountability, which would be too late to study when targets end 
in 2030 and 2050. While previous studies investigate the drivers behind 
corporate emissions reduction targets5–8 and show early evidence of 
companies being behind schedule to meet their long-term targets9–12, 
there exists a gap in our understanding about the accountability and 
outcomes of these targets at expiration. By examining target outcomes 
at expiry (as opposed to target progress), we mitigate concerns related 
to assuming a linear target progression, and are able to study the trans-
parency of target outcomes and identify targets disappearing.

It is unclear whether firms are held accountable for their 2020 
emissions targets. On the one hand, firms are increasingly under stake-
holder scrutiny for their climate impacts13,14, and hence could be pres-
sured to report emissions target outcomes and face consequences 
when the targets are not fulfilled. Similarly, the financial accounting 
literature finds that missing an earnings target is associated with nega-
tive market reaction15, CEO bonus reduction and turnover16–18 and nega-
tive media coverage19. These negative consequences hold managers 
accountable for their earnings targets20. On the other hand, the institu-
tional structure for providing environmental disclosure oversight is still 
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A substantial proportion of firms (320 firms, 30.7%) ‘disap-
peared’—setting an emissions target in an earlier year with a target 
year of 2020 without disclosing the outcomes of the targets by 2021. 
Upon closer examination, we observe that they may be a mix of two 
types of companies: one that is silently removing 2020 emissions 
targets, potentially after realizing a higher likelihood of failure, and 
another updating 2020 targets with more ambitious emissions targets 
with future target years. Consistent with the observation, we do not 
find significant differences in emissions reduction for disappeared 
and achieved firms (Fig. 1b), but the disappeared firms are more likely 
to lag behind in target progress in earlier years (Fig. 1c). Among these 
disappeared firms, only 15% disappeared in the year 2020, meaning that 
most did not stop reporting the targets because of COVID-19. For disap-
peared firms with absolute targets, we calculate their target outcomes 
in 2020 using their disclosed emissions, and 63.2% would not have 
achieved the target. In our subsequent analyses on the consequences 
of target outcomes, we divide disappeared firms into leaders and lag-
gards on the basis of their industry-adjusted emissions reduction rates 
and examine the consequences separately.

The industries with the lowest ratio of achieved firms are materi-
als and energy (Fig. 2a). While the materials sector also has the highest 
proportion of failed firms at around 14%, the energy sector only has 
two failed firms, but has the highest percentage of disappeared firms 
at around 39%. Industries with the highest ratios of achieved firms 
are health care, financials, real estate and information technology, 
which are relatively less carbon-intensive industries. While previous 
literature highlights that industries such as utilities and industrials 
have low rates of targets falling behind10, these industries have high 
rates of disappeared targets.

under development. Unlike the well-established financial accounting 
setting, it remains unclear which institutions provide the role of stand-
ard setting, enforcement and monitoring for emissions reduction.

To study the accountability of 2020 emissions targets of firms, 
we focus on three dimensions: (1) the target outcomes and whether 
they can be meaningfully interpreted; (2) the level of transparency, 
including firm disclosure and media coverage, surrounding the target 
outcomes—media is a primary channel through which the public learns 
about corporate environmental performance, playing a crucial role in 
shaping stakeholder perceptions and responses to the environmental 
behaviour of firms21–23; (3) the consequences, if any, associated with 
missing emissions targets. We examine responses from multiple stake-
holders, including the capital market, the media and environmental, 
social and governance (ESG) rating providers. The transparency and 
accountability of 2020 emissions targets provide lessons on how to 
strengthen oversight for future emissions targets.

2020 emissions target outcomes
We identify 2020 emissions targets using the CDP data (formerly Car-
bon Disclosure Project), the largest source of corporate disclosure 
on climate-related matters. We focus on long-term goals that cover at 
least 80% of the scope 1 or 2 emissions of a firm with a target duration 
>3 years. Out of the 1,041 firms with 2020 emissions targets, 633 (60.8%) 
achieved their targets (hereafter ‘achieved firms’) and 88 firms (8.5%) 
had a failed target (hereafter ‘failed firms’) (Fig. 1a). As a validation for 
the target outcomes, failed firms are indeed associated with a lower 
reduction in GHG emissions compared to achieved firms (Fig. 1b). Tar-
get ambition is not associated with failed targets, which suggests that 
overly demanding goals are unlikely to explain this finding (Extended 
Data Table 1).
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Fig. 1 | Target outcomes and decarbonization efforts. a, Outcomes of emissions reduction targets that expired in 2020. b, The percentage reduction in emissions over 
years for achieved, failed and disappeared firms. c, The percentage of firms with emissions targets that are lagging behind compared to a linear progression over years 
for achieved, failed and disappeared firms.
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We further examine how emissions target outcomes vary by 
country (Fig. 2b) and various country-level institutional characteris-
tics (Fig. 2c–h). Target achievement rates are higher in common-law 

countries (Fig. 2c), an holistic system characterized by strong rule of 
law and shareholder protection. This pattern is similar when compar-
ing the European Union, predominately civil law, to the United States, 
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to the lowest. b, Target outcomes by country, ranked from the highest ratio of 
achieved firms to the lowest, keeping countries with at least four firms reporting 
to CDP and at least one firm with achieved targets and the remaining aggregated 
as ‘Other’. c–h, Target outcome by country characteristics: legal origin (c), 

the European Union versus the United States (d), mandatory environmental 
disclosure regulation (e), carbon pricing scheme (f), developed versus 
developing economies (g) and press freedom (h). i, Target outcomes by whether 
the firm belongs to an industry with above-median total scope 1 and scope 2 
location-based emissions. j, Target outcomes by whether the firm receives above-
median media coverage on GHG issues.
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a common-law country (Fig. 2d). We find lower achievement rates for 
firms in countries with mandatory environmental disclosures and 
carbon pricing regulations (Fig. 2e,f), driven by higher rates of disap-
peared firms. One possibility is that these firms face more pressure to 
achieve the targets, and hence making the targets disappear is a less 
costly option compared to missing it, similar to using market exit as a 
strategy to avoid financial regulatory scrutiny24–26. Alternatively, the 
quality of the reported target achievements may be lower without these 
regulations, which future studies can further examine. Compared to 
firms in developed economies, we observe a slightly higher failure rate 
in developing economies, potentially reflecting trade-offs in emissions 
reduction and growth (Fig. 2g). In countries with higher press freedom, 
both failure rate and disappear rate are lower (Fig. 2h).

We find lower achievement rates among firms in high-emitting 
industries, driven by higher disappearance of targets (Fig. 2i), poten-
tially reflecting difficulty in achieving targets in hard-to-abate sectors. 
Firms with higher media coverage on GHG issues are associated with 
higher achievement rates and lower disappearance rates (Fig. 2j). This 
finding, together with the result on press freedom, potentially reflects 
the importance of monitoring institutions providing accountability 
over target outcomes, which we explore more next.

Transparency of target outcomes
The premise of accountability is that stakeholders are aware of the 
target outcomes of a company and can make informed decisions on the 
basis of such information. Therefore, we examine how transparently 
firms disclose their target outcomes and the extent to which the media 
disseminate information about the 2020 emissions target outcomes.

For voluntary disclosure of firms, we examine two disclosure 
channels: press releases and sustainability reports. Twelve firms have 
press releases related to their 2020 emissions target outcomes—all 
linked to successfully achieved emissions targets and none to failed 
or disappeared targets (Table 1). For sustainability reports, we focus 
on failed firms given the need to hand-collect such data, and we iden-
tify 78 sustainability reports for the 88 failed firms. A total of 26 firms 
(33.3%) acknowledge failing emissions targets in sustainability reports, 
of which 16 explicitly acknowledge the failure using language such as 
‘failed’ and ‘missed’. Overall, the evidence suggests low transparency 
in voluntary disclosure of target outcomes by firms.

Media can play an important role in improving the transparency 
of target outcomes by increasing public awareness and disseminat-
ing information. However, only 3 of the 88 firms with failed targets 
are covered by the media, and all 3 have explicitly acknowledged the 

target failure in their sustainability reports. For the achieved firms, 
we identify 48 firms with news articles that are associated with their 
target outcomes. Among those 48 firms, 12 received media coverage 
that can be linked to the press releases of the firms themselves on the 
target outcomes. In other words, all firms that released a press release 
about achieving the target received external media coverage. We do 
not find media coverage related to the disappearance of 2020 emis-
sions targets. Overall, the observations suggest weak information 
acquisition and dissemination about target outcomes by the media, 
and that the media are more likely to report on target outcomes based 
on disclosure made by the firms, as opposed to independent coverage 
of emissions target outcomes.

Consequences of failed targets
We consider four potential consequences of failed targets. First, we 
consider the market reaction to failing emissions targets around three 
information events related to emissions target outcomes: (1) release 
of CDP surveys that contained 2020 target outcomes, (2) release of 
sustainability reports of failed companies and (3) media coverage of 
failed and achieved targets. For all three information events, we do 
not find significant 3 day cumulative abnormal return nor abnormal 
trading volume responses to the target outcomes (Extended Data 
Table 2). The responses are also not statistically different around 
the CDP report releases for failed and disappeared firms relative to 
achieved firms (Fig. 3). One exception is the abnormal trading volume 
of ‘disappeared-leaders’, which is significantly larger than the achieved 
firms but not significantly greater than their own benchmark periods.

We examine three other potential consequences of failed targets 
and do not find significant results. We consider changes in shareholder 
proposals using US Institutional Shareholder Services (ISS) data. If 
investors are concerned about climate risks, then a failed target can 
lead investors to engage with the firm through shareholder propos-
als27. We consider changes in media sentiment, using TruValue media 
sentiment scores related to environmental issues. If the media or the 
general public monitor the environmental commitments of firms, we 
expect negative sentiment towards failed firms. Finally, we consider 
changes in environmental scores from ESG rating agencies (Asset4 and 
Morgan Stanley Capital International (MSCI)). To the extent that ESG 
rating agencies serve as information intermediaries by aggregating, 
analysing and summarizing the environmental performance of firms, 
we would expect scores to decline for firms that miss emissions targets. 
For all three outcomes, we do not find statistically significant negative 
consequences for failed firms using a difference-in-differences specifi-
cation that compares these firms to achieved firms and compares 2021 
outcomes to previous years (Fig. 3). Overall, our findings suggest that 
firms do not face penalties for failing their emissions reduction targets.

We conduct additional analyses to rule out other potential expla-
nations for the lack of consequences for failing emissions targets. 
First, it is plausible that the market and stakeholders did not respond 
to 2020 target outcomes because they already responded on the basis 
of earlier information about target progress. Second, failed targets may 
be more ambitious; therefore, stakeholders may not want to penalize 
failed targets. Third, COVID-19 may have unexpectedly impacted the 
ability of firms to decarbonize and stakeholders may not want to punish 
firms for the shock. Fourth, target outcomes may not have elicited any 
responses because carbon emissions are not material for some indus-
tries. Our additional tests show that these alternative explanations do 
not explain the lack of consequences for failed emissions targets (Fig. 4 
and Supplementary Note 1). An exception is a significantly lower MSCI 
environmental score for failed firms with unambitious targets, relative 
to achieved firms.

Contrasting to the announcement of targets
The lack of observable consequences for missing emissions targets 
raises questions about the value and credibility of these emissions 

Table 1 | Transparency of target outcomes

Achieved Failed Disappeared

CDP sample 633 88 320

Corporate disclosure

Sustainability reports – 78 –

  Acknowledged failure – 26 (33.3%) –

  Explicitly acknowledged failure – 16 (20.5%) –

Press release 12 0 0

External coverage

Media coverage 48 3 0

 � Media coverage linked to press 
release

12 (25%) 0 0

 � Media coverage linked to 
acknowledged failure

– 3 (100%) –

This table shows the number of firms in each target outcome category and different channels 
through which the target outcomes are disclosed by the firms or covered by the media. 
Corporate disclosure includes sustainability reports (only for the failed firms) and press releases.
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targets. If stakeholders perceive emissions targets as cheap talk, we 
would observe both a lack of consequences when firms fall short and 
no benefits when firms announce these targets. In contrast, if stake-
holders reward firms for announcing targets, then our observed lack 
of consequences presents firms with opportunities for a ‘free lunch’. 
Therefore, the lack of consequences for missing emissions targets war-
rants the examination of the potential benefits to firms from announc-
ing these targets.

First, we find that there are more press releases and media coverage 
on 2020 emissions target announcements than on target outcomes, 
suggesting that target announcements tend to gain more visibility than 
target outcomes (Fig. 5a). Next, we explore how stakeholders respond to 
the announcement of emissions targets (Fig. 5b). We do not find statisti-
cally significant market responses to the target announcements, which is 
consistent with the lack of valuation implications of emissions targets7,12. 
However, we find positive and statistically significant improvements in 
long-term media sentiment (insight score) and in both Asset4 and MSCI 
environmental scores following announcements of 2020 targets. This 
result is consistent with ESG rating agencies and media focusing on the 
existence of emissions targets but not their outcomes.

Discussion
Overall, our paper finds limited accountability over emissions reduc-
tion targets that ended in 2020 for firms. Target outcomes are not read-
ily available, with a third of the targets disappearing without disclosing 
target outcomes. There is a lack of transparency and media coverage 
about target outcomes. Failing targets is not associated with negative 
consequences, while announcing targets provides firms with benefits.

We separately look at the three firms that are covered by the media 
as having failed targets: Fedex, Kraft Heinz and Gildan Activewear. 
Some common features of these firms are that they are large firms, and 
all three acknowledged failing the target in their sustainability reports. 

The news articles covering Kraft Heinz and Fedex explicitly mentioned 
the failed environmental target in the headline. The [−1,10] cumula-
tive abnormal return to these two articles are −5.757% and −4.224%, 
respectively. Furthermore, both firms received environmental-related 
shareholder proposals in the subsequent year. Despite the case-study 
nature of these observations, they suggest that media or information 
dissemination helps amplify the target outcomes and we observe some 
negative consequences for these failed firms. However, the media 
coverage seems to be driven by disclosure of failed targets by the firm 
themselves, suggesting that we may end up punishing failed firms 
that are forthright about their failure more than those sweeping their 
failure under the rug. Another observation is that the news coverage of 
failed targets provides learning that can help other firms better achieve 
future targets, such as when Fedex discloses the challenge to reaching 
emissions targets (for example, due to the limited supply of sustainable 
aviation fuels), which triggered multiple news and industry articles to 
pay attention to these challenges28.

Our paper contributes to three lines of literature. First, we enhance 
the understanding of the credibility of corporate emissions reduction 
targets, where previous literature focuses on national commitments29,30 
and drivers behind firm-level targets5,6,8. Some papers discuss scepti-
cism about the credibility of these targets31–35, with many firms behind 
schedule assuming linear emissions reduction trajectory9,10,12. We exam-
ine target outcomes at expiration, allowing us to incrementally observe 
how firms disclose target outcomes, whether media disseminates 
the outcomes, and the consequences of failing emissions targets. 
Notably, we identify many disappeared targets. Second, we shed light 
on the need for complementary institutions to facilitate credible cor-
porate environmental disclosure, drawing analogy to the financial 
accounting literature36–38. We find higher achievement rates for firms 
in common-law countries and those with higher media accountability. 
Although overall media dissemination of target outcomes is limited, 

CAR [−1,1]
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n = 941 firms
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n = 967 firm−year

Environmental proposal
n = 967 firm−year

Pulse score
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Insight score
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Asset4 environmental score
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Failed Disappeared-leaders Disappeared-laggards

Fig. 3 | Coefficient plots of consequences around failing emissions reduction 
targets. This figure plots the coefficients and 95% confidence intervals for 
the main regression investigating the consequences of failing 2020 emissions 
targets. The indicator for ‘achieved’ is omitted, which serves as the benchmark 
with a coefficient and standard error of zero. Control variables, firm fixed effects 

and year fixed effects are included. The number of observations varies by data 
availability; see Supplementary Tables 4–6 for regression details and results. 
Standard errors are clustered by firm. CAR, cumulative abnormal return; E&S, 
environmental and social.
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the cases that receive media coverage suggest that media plays a role in 
providing accountability. Third, we add to the literature examining the 
consequences of climate actions of firms7,8,12. While we do not observe 
significant market reactions, media sentiment and environmental 
scores improve after firms set targets, but there are no consequences 
when firms fail the targets. This finding also adds to the literature rais-
ing concerns about the high discrepancies in ESG ratings39–41.

Achieving emissions targets involves substantial costs, estimated 
at ~US$9.2 trillion annually for global net-zero transitions42. However, 
the benefits of meeting these targets hinge on whether there is account-
ability for the outcomes. Without accountability, as our evidence sug-
gests, firms lose incentives to achieve targets, as stakeholders cannot 
distinguish between firms that succeed, fail or abandon their targets. 
We further find that firms setting targets in later years tend to have 
worse environmental performance, consistent with a spillover idea 
that, observing the lack of accountability, more firms announce targets 
potentially without the intent to achieve them (Extended Data Table 3).

Our findings provide practical implications for enhancing the 
accountability of future emissions reduction targets by highlighting 
the need for three sets of complementary institutions. First, our finding 
that many targets disappeared reinforces the proposed Securities and 
Exchange Commission climate disclosure rule requiring firms to disclose 
emissions targets and annual progress towards them. Second, our result 
highlights the importance of facilitating timely dissemination of target 
outcome information. Potentially, setting emissions announcement 
dates, similar to earnings announcement dates, can help align attention 
from media and other stakeholders43,44. Third, our results demonstrate 
the importance of monitoring institutions to keep track of the target out-
comes, paying particular attention to firms with targets that disappeared.

Finally, we acknowledge several potential limitations of our study. 
First, we acknowledge that firms self-select to have 2020 targets. Com-
pared to other firms that report to the CDP, firms with 2020 emissions 
targets have higher market value and better environmental perfor-
mance (Extended Data Table 4). Hence, our main analysis only contains 

a     Response to 2018 and 2019 target progress information
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Fig. 4 | Coefficient plots for potential alternative explanations. This figure 
plots the coefficients and 95% confidence intervals for cross-sectional 
regressions investigating the potential alternative explanations for the lack of 
consequences for failing 2020 emissions targets. a, Stakeholder responses to the 
progress of 2020 emissions targets released in 2018 and 2019 CDP reports.  
b, The consequences of missing emissions targets for failed and achieved firms 
based on whether the firm misses ambitious or unambitious targets.  

c, Repeating the main specification in Fig. 3 and dropping firms that are highly 
impacted by COVID-19, defined as firms in industries that have above-median 
absolute revenue changes between fiscal 2019 and 2020. d, Repeating the main 
specification in Fig. 3 and keeping firms that belong to industries with above-
median average emissions from 2017 to 2020. Control variables, firm fixed 
effects and year fixed effects are included. See Supplementary Tables 7–10 for 
regression details and results. Standard errors are clustered by firm.
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firms with 2020 targets, and we focus on comparing failed and disap-
peared firms against those that achieved their targets. Second, we 
rely on CDP data, which, despite being the most comprehensive data 
source for 2020 emissions targets, are based on the self-reported target 
and progress of a firm. We validate the target outcomes by examining 
actual emission reductions. The difficulty researchers face in gathering 
this information underscores the high information-processing costs 
associated with analysing corporate emissions reduction targets. Third, 
we acknowledge that the 2020 targets may be impacted by COVID-19. 
This raises concern about whether external shocks in 2030 and 2050 
can serve as a reasonable excuse for firms failing or going dark on 
their targets, particularly as climate change is expected to increase 
the frequency of natural disasters.

Online content
Any methods, additional references, Nature Portfolio reporting sum-
maries, source data, extended data, supplementary information, 
acknowledgements, peer review information; details of author contri-
butions and competing interests; and statements of data and code avail-
ability are available at https://doi.org/10.1038/s41558-024-02236-3.
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Methods
Emissions reduction targets data
Our sample consists of firms from the CDP that have reported emission 
reduction targets with the target year of 2020. Our sample includes 
emissions targets of companies reported in fiscal years ranging from 
2010 to 2021. Note that the CDP reports correspond to the fiscal year 
preceding the reporting year, for example, the 2021 CDP reporting 
year contains data related to fiscal 2020. In the CDP survey, the specific 
question of interest is phrased as follows: “Did you have an emissions 
target that was active in the reporting year?” If the company responds 
affirmatively, they are then asked to provide further details of the tar-
get, for example, the target type (absolute versus intensity), the scope 
of the emissions that is covered by the target, the target year and the 
percentage of progress in completing the target at the reporting year.

To retain the emission targets that are most visible and hence are 
of the most concern to companies and investors, we keep targets that 
satisfy the following four requirements. First, we keep targets that 
cover >80% of base year emissions within that scope. Second, we retain 
targets with >3 years in horizon, defined as the difference between the 
base year and the target year. Third, we keep targets that cover either 
scope 1 or scope 2 because scopes 1 and 2 are more under the control 
of a firm and scope 3 involves more complexity in measurement and 
comparability. Last, ~9% of firms have more than one target per target 
type and scope combination. For these firms, for each combination 
of target type and scope, we keep the target with the highest base year 
emissions level, the highest percentage of emission coverage in the 
base year and the longest time horizon. Therefore, for each firm in 
each reporting year, we select the target that covers the most amount 
of emissions for each combination of target type and emissions scope. 
On average, these targets cover 98.10% of the emissions of the sample 
firms with an average total reduction goal of 23.81%.

We consider a target to be achieved if the self-reported target pro-
gress reaches 100% or the self-reported target status is ‘achieved’ in the 
most recent year of reporting for that specific target. Note that, while 
we keep emission targets with the target year being 2020, a target can be 
achieved before 2020. A target is deemed failed if the most recent year 
of reporting for that specific target is 2021 and the self-reported target 
progress is <100% or the self-reported target status is not ‘achieved’. We 
define a target as disappeared if the most recent year of reporting for 
that specific target is before 2021 and the self-reported target progress 
is <100% or the self-reported target status is not ‘achieved’. For example, 
a disappeared firm may announce its 2020 targets in 2016, disclose the 
target progress in 2017 and 2018 annual disclosure and stop disclosing 
information about the 2020 targets from the 2019 CDP report onwards. 
Our sample excludes firms that stopped reporting to CDP all together 
as these are probably due to external business events. We also manually 
read the sustainability reports of companies with failed targets and the 
comments related to the specific failed target in the CDP survey to rule 
out possibilities of labelling targets that are in fact achieved as ‘failed’.

Since a firm can have several targets, we label firms that have at 
least one failed target as ‘failed firms’. Firms that achieve 2020 targets 
and do not have failed targets are regarded as ‘achieved firms’. Finally, 
firms that have disappeared targets as defined above and do not have 
achieved or missed targets are considered as ‘disappeared firms’. 
Hence, every firm falls into one of three categories: achieved, failed 
or disappeared. In Supplementary Tables 1 and 2, we provide variable 
definitions and summary statistics for key variables, respectively.

Media and press release
To identify press releases and media articles on target outcomes, we 
conduct a keyword search with manual review in Ravenpack and Tru-
Value Spotlight. We first keep articles with headlines that contain the 
following environment-related keywords: environment, environmen-
tal, green, renewable, emission, emissions, carbon, climate, pollution, 
electricity, co2, GHG, greenhouse gas, net zero, cdp, net-zero, sbti, sasb, 

sustainable, sustainability, energy, clean energy, warming, recycle, 
circularity. We then keep environment-related articles with head-
lines that contain the following target-related keywords: target, goal, 
commit, aim, objective, quota, pledge, ambition, resolution, mission, 
milestone, benchmark, sbt, science-based, science based, net-zero, net 
zero, carbon neutral, carbon-neutral, climate neutral, climate-neutral. 
Among the environment-related and target-related articles, we identify 
articles that are about the achievement of targets using the following 
set of keywords: achieve, success, reach, beat, complete, fulfil, exceed, 
ahead, meet, attain, accomplish, hit, outperform, surpass, tick off. We 
also identify articles that cover the failure to achieve targets using the 
following set of keywords: fail, miss, short of, shy of, behind. To qualify 
as target-outcome-related articles, the date of the news article should 
be before 1 January 2022, and the headlines should not contain a future 
year such as 2030 and the following keywords: announce, will, on track, 
progress, likely. After the filtering on the basis of keywords, we then 
perform a manual review to ensure its accuracy.

Sustainability reports
For the failed firms, we manually collect the 2020 sustainability reports 
to examine how firms acknowledge the failed target. Out of 88 failed 
firms, we are able to find 78 sustainability reports. We manually exam-
ine sections or sentences related to emissions targets and identify firms 
that provide explicit and implicit acknowledgement of target failure. 
The difference between explicit and implicit acknowledgment is that, 
for explicit acknowledgment, firms have to include phrases such as ‘fail 
to achieve’ in the discussion of their 2020 emissions targets and the 
readers can learn the outcome without comparing the target number 
and the actual performance.

Disclosure date of target outcome
To explore how the market responds to target outcomes, we con-
sider three dates when the 2020 emissions target outcome of a firm is 
released to the public. The first is when CDP releases its 2020 data to 
investors in the year 2021. Every year, firms have a deadline to respond 
to the CDP (usually in July or August) and then CDP provides access 
to this data to investor signatories around October. Specifically, for 
2020 data, investors received the information on 11 October 2021. 
The second is the dates of the publications of sustainability reports 
for content related to fiscal 2020. We manually search for the sustain-
ability report pertaining to fiscal year 2020 of each failed company, and 
identify their release dates by checking the reports and related news 
releases. Out of 88 failed firms, we find 78 firms with sustainability 
reports and 50 of them have exact release dates. The third is the dates 
when the media picks up the outcomes of emissions targets. We use 
the comprehensive list of news articles about outcomes of emissions 
targets described above. To pick the exact date in cases of duplicated 
news articles spanning multiple days, we define a news event window 
as a 15 day period starting from the initial date when the firm issued 
press releases or received media coverage on the outcomes of 2020 
emissions targets. Then for each news event window, we pick the date 
with the highest count of news articles as the news event date. For 
media coverage events, we allow multiple events per firm over our 
sample period.

Other data
To understand shareholder response to failed targets, we obtain proxy 
voting records from 2017 to 2021 from ISS voting analytics. We focus 
on two relevant agenda categories: environmental and social (E&S) 
shareholder proposals and environmental shareholder proposals. 
Proposals that belong to the E&S category include establishing an envi-
ronmental/social issue board committee and sustainability activities 
and action. Examples of items in environmental proposals relate to GHG 
emissions, report on climate change and so on. We count the number 
of shareholder proposals that belong to (1) E&S and environmental 
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categories and (2) only the environmental category, as two separate 
outcomes. We treat all US firm–years that do not have observations 
in the database as having zero proposals. Non-US firms are excluded 
from this analysis.

To examine environmental scores, we use two ESG score providers, 
MSCI and Refinitiv Asset4, which are most commonly used in academic 
literature40,41. Additionally, MSCI ESG rating has been found to be most 
relevant in explaining investor holding patterns45. The Refinitiv envi-
ronmental pillar score captures the environmental performance of a 
firm and incorporates three categories: emission scores, innovation 
scores and resource use scores, where the emission score is the most 
relevant subscore that we also include in the analysis. From MSCI, we 
use the environmental pillar score and the most relevant subscore on 
carbon emissions.

To examine media sentiment, we use data from TruValue Labs. 
TruValue Labs monitors ESG-related information daily for numer-
ous companies, categorizing the news as either positive or negative, 
and gathers this information from credible external sources such as 
analyst reports, diverse media outlets, advocacy groups and govern-
ment regulators46. We use the following scores from TruValue Labs: 
the insight score, which measures the longer-term ESG track record 
of a company, and the pulse score, which measures the short-term 
performance changes that highlight opportunities and controversies. 
These scores range from 0 (most negative) to 100 (most positive). We 
take the average score in the following TruValues Labs categories: GHG 
emissions, air quality, ecological impacts, energy management, waste 
and hazardous material, and water and wastewater management. The 
monthly scores are averaged to the annual level.

We include other financial and environmental measures as control 
variables in the consequences test47. We retrieve financial variables 
from Datastream. Variables related to emissions reduction initiatives 
and management incentives come from CDP reports. In the conse-
quences tests where the unit of observation is at the firm–year level, 
we construct the data as panel data with the sample period spanning 
from 2017 to 2021. Summary statistics for the firm–year level panel 
data are presented in Supplementary Table 2.

Validation of target outcomes
We validate the categorization of target outcomes with two variables. 
First, we examine actual reductions in emissions using data from the 
CDP. Specifically, firms are asked to disaggregate total change in scopes 
1 and 2 GHG emissions into different sources (for example, renewable 
energy, output and measure). We focus on changes in real decarboniza-
tion activities, such as through energy efficiency or the use of renew-
able energy, and label this measure ‘percentage emissions reduction’. 
Second, we examine the likelihood of firms of lagging behind in the 
target before 2020. We assume a linear progress in achieving the tar-
get, for example, a target from 2011 to 2020 should have reached 50% 
accomplishment in 2015. On the basis of this assumption, we compare 
the target progress in each year with the imputed linear target progress. 
If a firm has one target that is behind the imputed target progress, we 
label it as ‘lagging behind’. We show the annual percentage emissions 
reduction and percentage of firms lagging behind for achieved, failed 
and disappeared firms in Figs. 1b,c, respectively.

In Supplementary Table 3, we present the validation in regres-
sion models and include control variables and year and industry fixed 
effects. The outcomes are the two validation variables. The independ-
ent variables are indicators of failed and disappeared firms, where 
achieved firms serve as the benchmark. Compared to achieved firms, 
failed firms are associated with significantly lower percentage emis-
sions reduction, and both failed and disappeared firms are significantly 
more likely to be lagging behind.

To shed more light on the disappeared firms, we estimate how 
many of the disappeared firms would have achieved the emissions 
targets had they not dropped their target. We only keep disappeared 

firms with absolute targets covering scope 1 or 2 emissions for bet-
ter estimation. We keep absolute targets because firms use different 
denominators in intensity targets and we are not able to observe those 
variables in 2020. We then compare the actual emissions number 
reported for fiscal 2020 to the targeted emissions number based on 
the 2020 emissions target. We find that 63.2% of the disappeared firms 
would not have achieved the target.

While it is difficult to identify the reason in each firm for the disap-
pearance, we classify these disappeared firms into two groups on the 
basis of percentage emissions reduction from the CDP. We compare 
the average percentage emissions reduction from 2017 to 2020 for 
each firm with its industry median. If the firm has percentage emissions 
reduction above the median, we consider them to be making satisfac-
tory progress and label them ‘disappeared-leaders’ and those below 
the median as ‘disappeared-laggards’. We use this classification in the 
subsequent consequences analysis.

Institutional variation
To explore the institutional variations and how they affect target out-
comes, we collect the following data. We categorize firms to be under 
common law or civil law on the basis of the reported headquarter 
country48. Using the disclosure regulation data from ref. 49, we identify 
countries with mandatory environmental disclosure. To identify coun-
tries with carbon pricing legislation, we use data from the Grantham 
Research Institute at the London School of Economics. We categorize 
countries as advanced or developing economies on the basis of the 
International Monetary Fund categorization as of April 2024. We also 
leverage the Freedom House press freedom measure in 2017 and split 
the sample by the median of this measure among the sample coun-
tries. We further examine industry characteristics by categorizing 
firms on the basis of the industry-level average absolute scopes 1 and 2 
location-based emissions between 2017 and 2020, based on CDP data. 
We also separate firms by the sample median on the basis of their aver-
age level of media coverage regarding GHG issues between 2017 and 
2019 using TruValue data, and we use this measure to classify firms as 
either high- or low-volume firms.

Consequences of target outcomes
We investigate the potential consequences firms may face for failing 
their emissions targets to study the accountability tied to the targets. 
Following standard event study methodology and using data from 
Datastream, we first examine market reactions to the target outcomes. 
Supplementary Note 1 contains details on the methods and results 
related to the market consequences.

Next, we examine other consequences of failing emissions targets. 
Specifically, we examine if failed firms receive more environmental 
shareholder proposals, more negative media sentiment and lower 
environmental scores compared to achieved firms by estimating the 
following difference-in-differences model:

Outcomei,t = β0 + β1Failedi × Posti,t + β2Disappearedi
×Posti,t +∑βjFixed effects + ϵ

(1)

The dependent variable is the corresponding outcome variable 
relating to environmental shareholder proposals, media sentiment 
and environmental scores. Failedi is an indicator that takes the value 
of 1 for firms that failed a 2020 emissions target. Disappearedi is an 
indicator that takes the value of 1 for firms with disappeared 2020 
emissions targets. We separately show results for disappeared-leaders 
and disappeared-laggards. Posti,t is an indicator that takes the value 
of 1 for observations after October 2021. β1 is the main coefficient of 
interest, which captures how the outcome changes for firms with 
failed emissions targets, relative to firms that achieved the target. We 
include firm fixed and year fixed effects. These fixed effects resemble 
a difference-in-differences model where the first difference is the 
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change within the firm before and after the 2020 target outcome 
release date, and the second difference is the change between failed 
(or disappeared) and achieved firms. We cluster standard error using 
firms, and the results are robust to alternative clusters using countries 
and industries.

The regression results relating to shareholder reactions, media 
sentiment and environmental scores are presented in Supplementary 
Tables 4, 5 and 6, respectively. In Supplementary Fig. 1, we include the 
pre-trend plot of each of the regressions. We estimate the main regres-
sion model for consequences of failing 2020 emissions targets but 
replace the post indicator with an indicator for each year. The indicator 
for fiscal year 2020 is omitted, which serves as the benchmark. Overall, 
we do not observe statistically significant differences between the 
failed firms and achieved firms in the pre-2020 period, which provides 
some comfort for our difference-in-differences estimation.

Alternative explanations for the lack of consequences for 
failed targets
After documenting the lack of consequences for failed 2020 emissions 
targets, we conduct additional analyses to rule out alternative expla-
nations for the lack of consequences other than the lack of awareness 
and accountability which we focus on. We identify four alternative 
explanations for the lack of consequences: (1) earlier responses to 
prior information, (2) variation in target ambition, (3) impact of COVID-
19 and (4) variation in materiality. Supplementary Note 2 discusses 
in detail each of the alternative explanations and shows results that 
indicate that each of these reasons cannot fully explain the lack of 
consequences for failed targets.

Announcement effects of 2020 emissions targets
We contrast the lack of consequences for failed targets with how vari-
ous stakeholders responded to the announcements of 2020 emissions 
targets. If emissions targets are perceived to be cheap talk, we would 
not observe any consequences of failing and benefits from announcing 
these targets. In Supplementary Note 3, we discuss in detail the results 
related to the initial announcement of 2020 emissions targets and show 
that there are significant benefits (higher environmental scores and 
media sentiment) from announcing 2020 targets.

Data availability
The corporate emissions targets and emissions data are from CDP50. 
Media data are from RavenPack51 and TruValue52. ESG ratings are from 
Refinitiv53 and MSCI54. Shareholder proposal data, limited to the US 
sample, are from ISS55. Financial data, including stock market data and 
financial accounting variables that serve as control variables, are from 
Datastream56. For more information, please see Methods.

Code availability
The codes associated with the results of this study are available via 
Zenodo at https://doi.org/10.5281/zenodo.14015416 (ref. 57).
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Extended Data Fig. 1 | Target year histograms. This figure shows the distribution of the target years of emissions reduction targets disclosed via CDP. a, target years 
disclosed in 2017 CDP reports. b, target years disclosed in 2020 CDP reports.
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Extended Data Table 1 | Determinants of target outcomes

This table presents the coefficient estimates and (in parentheses) two-tailed t-statistics based on robust standard errors of two multinomial regressions of target outcomes on target ambition 
and other control variables. Columns 1 and 2 show results from the multinomial regression model with industry fixed effects, and columns 3 and 4 show results without industry fixed effects. 
Achieved firms are the baseline omitted group in both models such that the coefficient represents the difference between failed (disappeared) and achieved firms in columns 1 and 3 (2 and 
4). The observations are at the firm level, and all control variables are averaged over the period from 2017 to 2020. A detailed description of the variables is in Supplementary Table 1. ***, **, 
and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
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Extended Data Table 2 | Market responses to 2020 emissions reduction target outcomes

This table shows the market response around events where 2020 emissions target outcomes are revealed. Panel A reports ordinary least squares (OLS) coefficient estimates and (in 
parentheses) two-tailed t-statistics based on robust standard errors of regressing market responses on target outcomes, where achieved firms are the benchmark group. Market responses 
include cumulative abnormal return (CAR) and abnormal trading volume. Panels B, C, and D present event studies around the 2020 CDP report release date, sustainability report release 
dates that contain 2020 emissions target outcomes for failed firms, and media coverage dates of achieved or failed 2020 emissions targets, respectively. Panels B, C, and D report cumulative 
average abnormal return (CAAR) estimates, abnormal trading volume in log percentages, and (in parentheses) two-tailed t-statistics. Abnormal returns are calculated using the market model. 
Abnormal trading volume is calculated based on an estimation window from day -140 to day -40. A detailed description of the variables is in Supplementary Table 1. ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively.
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Extended Data Table 3 | Firm characteristics of early vs. late target setters

This table presents the summary statistics of firms based on when they first announced emissions targets in CDP, regardless of the target end year. Columns 1, 2, and 3 represent firms that 
first set their emissions targets before fiscal 2017, between 2017 and 2020, and after 2020, respectively. For each firm, we show the summary statistics of environmental performance variables 
based on the year before the year of their first target announcement. ESG scores are demeaned by year to account for the overall trend in the scores. A detailed description of the variables is 
in Supplementary Table 1. ***, **, and * denote statistical significance of two-tailed t-tests at the 1%, 5%, and 10% levels, respectively.

http://www.nature.com/natureclimatechange


Nature Climate Change

Article https://doi.org/10.1038/s41558-024-02236-3

Extended Data Table 4 | Characteristics of firms with 2020 targets vs. without 2020 targets

This table presents the summary statistics of firms with and without 2020 emissions targets and the differences in means. Environmental Media Volume is the Volume Score from TruValue 
that measures the information flow or number of articles about a company. #Years Reporting to CDP is defined as the number of years that the firm reports to CDP. Mandatory E Disclosure is 
an indicator variable equal to 1 if the firm is under mandatory environmental disclosure regulations. Each variable represents the average from 2017 to 2019 except for #Years Reporting to CDP 
and Mandatory E Disclosure. The number of firms with 2020 emissions targets is smaller than the number of firms in the main sample because of missing financial or environmental variables. 
A detailed description of the variables is in Supplementary Table 1. ***, **, and * denote statistical significance of two-tailed t-tests at the 1%, 5%, and 10% levels, respectively.
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