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CLIMATE CHANGE, CAUSATION, AND DELAYED 

HARM 

By Eric Biber* 

The causal linkage between human activity and climate change has 

been the locus for contentious debate over the past twenty years or so. It 

has been a proxy for larger debates over whether and how policymakers 

should respond to the possibility of significant anthropogenic global 

climate change. Questioning the causal linkages between human activity 

and climate change has been an argument adopted not only by those who 

sincerely doubt such a connection, but also by those who question 

climate change in the first place and by those who simply question the 

need for a major policy response to the possibility of climate change 

(whatever they might believe about whether climate change is happening 

or not, or is harmful or beneficial). 

Thus, today there are a non-trivial number of activists, 

policymakers, lobbyists, and scientists who contend that there are 

alternative explanations for any changes in the global climate system, 

with the most common alternative explanation being variations in 

sunspot activity.
1
 These arguments inevitably undercut and undermine 

the political momentum towards efforts to regulate human activities that 

emit carbon dioxide, methane, and other “greenhouse gases.” If, as these 

skeptics contend, there is no connection between these human activities 

and climate change, then (as they vehemently maintain) regulatory 

efforts would be counterproductive.
2
 

It may well be that despite the arguments by these skeptics, 

Congress and the President are convinced enough of the human 

connection to climate change that they will proceed to act. Indeed, the 

political tea leaves at the moment appear to indicate that action will 

occur in the next year or two. Certainly, the international community 
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appears to be convinced enough to take action, as evidenced by the 

Kyoto Protocol.
3
 

However, the fact that the skeptics’ arguments might be overcome 

in the present moment, leading to the initiation of regulation, does not 

necessarily mean that their arguments will be stilled forever more. In 

fact, the passage of any climate change legislation might only be the first 

round in a longer struggle over the connections between human activity 

and climate change—even if the proponents of regulation are correct 

about the causal connections between the two. To understand why this is 

so, one must first understand one of the fundamental characteristics of 

climate change—its nature as a delayed harm. 

The current mainstream consensus among climate scientists 

connects changes in the global climate system to emissions of 

greenhouse gases by human activities. However, the climate system does 

not immediately respond to the changes in greenhouse gas emissions. 

Instead, there is an extended period of delay between the emissions of 

gases into the atmosphere and the full expression of the impacts of those 

gases on the global climate system.
4
 The primary cause of this delay is 

the “thermal inertia” of the oceans.
5
 Because water has a high heat 

capacity, it takes much longer to heat up than the atmosphere does. 

Accordingly, it will take decades or even centuries for the full impacts of 

historic greenhouse gas emissions to be felt in changes to global 

temperature levels, sea levels, etc. 

The delayed nature of climate change is not a unique phenomenon 

in environmental law. Other types of environmental harms also occur 

only after an extended delay period. For instance, the harms that 

individuals experience from the exposure to a range of chemicals and 

drugs may take years or decades to be expressed (what is often called a 

“latency period”).
6
 For example, the drug DES was prescribed to 

pregnant women in the 1950s and 1960s as an artificial estrogen 

supplement.
7
 DES resulted in birth defects and increased cancer risks for 
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the daughters and granddaughters of the women who took it.
8
 But the 

nature of those birth defects was often not fully understood until those 

daughters or granddaughters themselves had their own children, while 

cancer would often not manifest itself until many years later.
9
 Similar 

delayed harm dynamics have played themselves out for products such as 

tobacco and asbestos.
10
 

Legal scholars have long noted that these kinds of “latent harms” 

caused by chemical exposure or drug side-effects posed difficult 

problems to the tort system that (at least in the United States) was the 

primary legal means of redress and response. In particular, scholars 

noted that these kinds of “latent harms” made drawing the causal 

connections between the initial exposure to the chemical or drug and the 

subsequent harm very difficult.
11
 First, the time delay made establishing 

the principle of a causal linkage between the exposure and the harm—

“general causation”—extremely challenging.
12
 Experiments or 

epidemiological studies would have to cover years or decades of time in 

order to reach conclusions about causal linkages, and the extended delay 

period raises the possibility of many different intervening activities or 

exposures that might confound the drawing of the causal connection.
13
 

Second, even if “general causation”—for instance, between exposure to 

DES and the increased risk of cancer or birth defects—can be 

established, tort remedies still required the drawing of a causal 

connection between a particular defendant’s actions and a particular 

plaintiff’s harms—“specific causation.”
14
 But with the passage of time, 

memories faded, records were lost, and so it often became difficult or 

impossible to provide that kind of proof.
15
 In the case of DES litigation, 
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it was often impossible for individual plaintiffs to show which particular 

company’s DES pills a particular mother had taken during pregnancy.
16
 

Finally, as a practical matter, the passage of time may make it 

impossible for a plaintiff who can show general and specific causation to 

even find the defendant or obtain compensation from that defendant, 

who may have died, disappeared, or gone bankrupt in the intervening 

years.
17
 

These causation issues present obstacles to the use of a liability tort 

system as a mechanism to address any form of delayed harm, and 

climate change is no exception. And causation is perhaps one of a 

number of reasons why liability solutions are likely not to be the primary 

policy tool that will be used to address climate change. However, as 

noted above, causation is also an obstacle to the establishment of a 

regulatory system for carbon emissions—the debates over whether 

greenhouse gas emissions are connected to climate change as a general 

matter certainly are part of the bigger debate over whether to have a 

regulatory system in the first place. 

But consider what might happen if and when the debates over 

causation are (at least temporarily) resolved in favor of regulatory 

action. Assume that a stringent carbon emissions regulatory system is 

developed and fully implemented in the United States, and indeed at the 

global level. Even if such a regulatory system succeeded in drastically 

reducing carbon emissions on a national and international basis, we 

would still expect to see global temperatures rise and global sea levels 

rise. 

The reason for this is directly connected to the delayed harm nature 

of climate change. Even if the activity that causes a delayed harm (such 

as climate change) is terminated immediately through a regulatory 

system, that does not mean that the harm will terminate immediately as 

well. Indeed, absent efforts to undo the harm from the activity, the harm 

will continue to exist for at least as long as the delay period. That is 

because the delayed harm has to be “completely realized” from the 

environment over time.
18
 

Indeed, if the delayed harm is both persistent and cumulative, the 

harm may actually continue to increase even after the initiation of 

regulation.
19
 And that is the case with climate change, where the carbon 
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dioxide that is emitted into the atmosphere today will likely linger in the 

atmosphere for centuries to come. (One research group has concluded 

that carbon dioxide remains in the atmosphere for approximately 1000 

years after emission.)
20
 

There are a number of implications of this delayed response to 

regulation, implications that I develop elsewhere.
21
 However, here I 

want to focus on the implications of this delayed response for the 

inevitable debates over causation and climate change. As I indicated at 

the beginning of this piece, the causal connections between climate 

change and human activities continue to be disputed, albeit primarily at 

the fringes of the policy debate.
22
 It may well be that those arguments 

about causation will be overcome and a regulatory system will be 

implemented. 

But what if the new, stringent regulatory system that has been set 

up to address climate change is an apparent failure? What if, a few years 

after its implementation, temperatures continue to rise as do sea levels? 

What if serious climate-related events occur that cause massive 

economic damage and loss of life—another hurricane striking the U.S. 

Gulf Coast or Bangladesh, the flooding of a small Pacific Ocean island 

nation, massive droughts in North America, Africa, or South Asia, or 

historic forest fires in North America or Australia? Wouldn’t the 

continued changes to the global climate and the related impacts on 

human and natural systems raise questions at least in the eyes of some 

about whether the regulatory system is working? And wouldn’t 

questions about whether the regulatory system is working imply 

questions about whether the regulatory system is really targeting the 

actual cause of global climate change?
23
 

It seems likely that after the enactment of a climate regulatory 

system, there will be economic and political winners and losers from the 

new system—just think of utility companies in the United States which 

are highly dependent on coal-fired power plants for power production or 

the coal mining companies that serve them. And it seems just as likely 

that even after the initiation of the regulatory system, the economic and 

political losers will not simply give up the battle and accept the new 
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regulatory system. Instead, they may make efforts to undo that system, 

either in whole (through repeal) or in part (through watering down the 

regulatory system). 

There are reasons to believe that, in the context of a regulatory 

system that attempts to tackle delayed harm (as with climate change), the 

parties that seek to challenge the regulatory system will find fertile 

political ground. After all, the very nature of a delayed harm problem 

means that it takes an extended period of time before we discover that a 

human activity is causing environmental harm.
24
 During that extended 

period of time, it is likely that there has been significant economic 

investment in the harm-causing human activity—think of the coal-fired 

power plants and the coal mining companies—and those individuals or 

corporations that have made the investments will have a significant 

incentive to try and undermine the regulatory system. Public choice 

theory indicates that these parties who suffer concentrated, high costs 

from the regulatory system will have an organizational advantage.
25
 

But there are additional reasons why the political ground will be 

fertile for any challenges to the regulatory system. Long-standing human 

activities attract not just economic investment, but psychological 

investment as well. It seems unlikely that individuals or societies will 

easily give up cherished activities that have been pursued for so long—

and the “endowment effect” or “status quo bias” literature provides 

support for this hypothesis.
26
 In the context of climate change, activities 

such as the use of automobiles, flood rice irrigation, and clearing of 

forests for agriculture have all been undertaken for many years 

(millennia in some cases) by many people. A stringent carbon regulatory 

system will constrain these activities and thus create fertile ground for a 

“backlash.”
27
 

In this context, questions about the causal relationship between 

human activities and climate change might find receptive audiences—
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particularly when those questions can be framed based on the “actual” 

experience of real-world climate regulation. “Why should we give up 

long-standing practices, or make significant economic sacrifices, when 

it’s already been shown that it isn’t doing any good? In fact, why should 

we believe that our actions are causing climate change, when things 

aren’t any better?” 

It is worse than this, however. To this point, I have been framing 

the situation as one where there is, in fact, a causal connection between 

human activity and climate change, but the delayed harm nature of 

climate change makes it easy for plausible but spurious arguments to the 

contrary to be made. To be clear, I am of the opinion that this is the case. 

But it may not be. Whether it be in the case of climate change or other 

areas of delayed harm, the delay makes drawing conclusions about 

causation tricky (as noted earlier).
28
 Until and unless the time “gap” 

between the initiation of regulation and the decrease or termination of 

harm passes, there will be uncertainty as to whether, in fact, the activity 

regulated is actually the cause of the harm. During that time “gap,” both 

scenarios—for example, the world where the activity does cause the 

harm and the world where the activity does not cause the harm—will 

result in the same on-the-ground results: regulation without any obvious 

improvement in environmental condition. Thus, when those who would 

question the regulatory scheme point to the lack of any change in 

environmental conditions as proof of a lack of causation, they will have 

a point. Their arguments will, in fact, be consistent with the facts on the 

ground. 

Is there anything that could be done to forestall or reduce the risk of 

these kinds of arguments? One option, which I explore in more detail 

elsewhere, would be to try and change the political dynamics such that 

questions about causation do not find such fertile ground.
29
 For instance, 

the new regulatory system might encourage the development of new 

constituencies and interest groups that would support the regulations 

against efforts to roll them back
30
—in the context of climate change, 

new wind and solar power industries might be developed by the 

regulatory system and provide support for it against these types of 

arguments. 

Another option involves taking active steps to undo the harm from 

the prior human activities, so that interim, short-term progress is evident. 

I call this the “restoration” option, and it has been pursued in a range of 
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other contexts, such as endangered species protection and hazardous 

waste remediation.
31
 The potential here is that by directly addressing the 

built-up harm, rather than the activity causing the harm, it might reduce 

the “gap” between regulation and environmental improvement and 

therefore reduce the political effectiveness or salience of arguments that 

question causation. However, restoration can be costly, time-consuming, 

and uncertain of success. It certainly is no magic bullet.
32
 

One option that is most definitely worth consideration is public 

education—both about the nature of causation in the context of delayed 

harm and the problems that delayed harm poses to any regulatory 

system. The evidence for causation that was developed prior to the 

enactment of regulation should be marshaled as carefully as possible and 

presented to the public to make the case for a causal linkage (and 

therefore regulation) as clear as possible.
33
 In many ways, the IPCC 

reports on climate science have performed a valuable function in this 

respect for elite policymakers by gathering together the climate science 

literature in one place in a relatively accessible and easy-to-understand 

form.
34
 But even broader dissemination—and more easily accessible 

summaries of the science—would be necessary to provide the public as a 

whole the full evidence of causation. Moreover, the educational 

materials must also provide not just the evidence on causation, but also a 

warning about the delayed harm nature of climate change and its 

implications for the success or failure of climate regulation. Here, the 

IPCC materials are less transparent—in many ways, the cumulative, 

persistent, and delayed nature of climate change has only begun to 

register with climate scientists and policymakers.
35
 Much more should 
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be done to inform legislators and the public as a whole about the 

inherent challenges of any climate regulatory system. Otherwise, we run 

the risk that all of our efforts to implement a climate regulatory system 

will, in the long run, be for naught. 

 


