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Preface 
Based on the rather contentious title of this White Paper let me answer several 

key questions:  

Am I Anti-Carbon Offsets?  

No. I’ve worked on carbon offsets for almost 30 years, and believe that carbon 

offsets can play an important role in climate change mitigation efforts. That 

said, carbon offsets (and carbon markets and carbon pricing) only make sense if 

they are advancing climate change mitigation outcomes. They are not ends in 

and of themselves.  

Am I Referring Only to Voluntary Carbon Offsets, Or to Offsets in General? 

Both. The issues discussed here are most easily observed in voluntary carbon 

markets, but regulated markets suffer the same pressures and can easily 

encounter the same outcomes.  

Is There Any Reason for You to Care About My Views on Carbon Offsets? 

If your goal is climate change mitigation, yes. I started working on the first 

carbon offset project in 1988. In 1991, I launched the first U.S. consulting firm to 

focus on private sector climate risk assessment and management. Much of our 

work involved carbon markets and carbon offsets. I was Director of Global 

Consulting for EcoSecurities, one of the biggest carbon market companies at the 

time, and Director of Climate Risk for DNV, one of the largest carbon market 

verifiers. When it comes to carbon offsets and offsets policy, I’ve seen it.  

Is This White Paper a Rigorous Review of Carbon Offsets? 

No. The carbon offset literature is very large as you can see here. I can’t survey 

the literature in depth, but the conclusions presented in this White Paper are 

supported by the offset literature in addition to extensive personal observation.  



Contents 
Preface ................................................................................................................... 2 

Setting the Stage.................................................................................................... 4 

Implementing Additionality ................................................................................... 5 

From Theory to Practice - 30 Years of Experience ................................................ 8 

Can Offsets Reliably Deliver Environmental Integrity? ....................................... 12 

Conclusions .......................................................................................................... 14 



Setting the Stage 
Greenhouse gases (GHGs) would seem to be the ultimate tradeable pollutant. 
Due to rapid mixing of GHGs in the atmosphere climate change is largely 
indifferent to exactly where GHG emissions and GHG removals are occurring. 
Emissions reductions on the other side of the planet can have the same climate 
change mitigation benefit as emissions reduction next door, yet they can often 
be pursued at much lower cost. So after the first carbon offset project was 
undertaken in 1988 by energy company Applied Energy Services (now just AES) 
with the support of the World Resources Institute in Washington, D.C. (where I 
worked at the time), experimentation with carbon offsets progressed rapidly.  

We now have 30 years of experience with voluntary carbon offsets and carbon 
markets. Carbon offsets have become an almost required element of regulatory 
carbon markets as well. Incorporating carbon offsets into regulatory cap and 
trade systems is legitimately seen as a way to be able to lower the costs of 
achieving any given emissions target. That said, including carbon offsets in such 
systems means you can no longer verify achievement of an emissions target 
simply by adding up the emissions of regulated entities. You now have to 
account for the environmental integrity of the carbon offsets as well.  

Here’s where the “additionality” of carbon offsets enters the picture. The 
reductions associated with a carbon offset project only generate an 
environmental benefit if they reflect a divergence from the “baseline.” How one 
defines the baseline is therefore crucial. The baseline is commonly framed as a 
question of emissions “with and without the project.” That’s not the right 
definition of baseline. The baseline is what would have happened “with and 
without the carbon market.” Additional emissions reductions are reductions 
that result from the existence of, operation of, and incentives created by a 
carbon market, voluntary or regulated. 



Implementing Additionality  

Why does additionality (and the definition of additionality) matter? Because 
carbon markets, whether voluntary or regulatory, are not the only drivers of 
activities that result in emissions reductions. If emissions reductions were as 
easy to link back to a carbon market as a lightbulb is easy to link back to the 
electricity switch on the wall, we wouldn’t have an additionality problem. As a 
result carbon offsets would have had a much less contentious history and I 
wouldn’t be writing this White Paper.  

What kinds of other drivers are in play? Everything from public policies to 
technology trends and personal behaviors. As shown in the figure at left, for 
example, billions of tons of CO2 emissions are “reduced” every year in the 
United States, by mass transit programs, tree planting, renewable energy, the 
individual choice to bike to work, among many others, regardless of a carbon 
market driver.  

If even a fraction of these billions of tons were to find their way as offsets into a 
voluntary or regulated carbon market, they could easily fulfill the demand for 
offsets in that market without generating any actual climate change benefit. 
Non-additional offsets will undermine, and can even completely negate, the 
environmental benefits of a carbon market. That is why additionality matters. 

As stated above, the concept of additionality is pretty straightforward. An 
emissions reduction is additional if it results from the existence of a carbon 
market and the workings of that market. If an emissions reduction cannot be 
traced back to the carbon market, then it is part of the “no carbon market 
baseline,” and is not a carbon offset. 



But how do we know whether a reduction is really traceable back to the carbon 
market? If there were a way to get inside the head of the decision-maker behind 
every emissions reduction and to see what role carbon markets played, that 
would be one way to assess the additionality of the reductions. But we can’t, 
which is why finding other ways to assess the additionality of emissions 
reductions has been such a large part of the offset conversation. 

The fundamental challenge is two-fold:  

 First, we can’t actually know the “no carbon market” baseline. A famous 
quote goes: “Prediction is difficult, especially if it’s about the future.” No 
one can really know what will happen next year or five years from now 
in terms of emissions reduction drivers including technologies, policies, 
and relative economics. So we can never really know what emissions 
reductions would have occurred under the “no carbon market” 
baseline. And as soon as we create a market, that baseline becomes 
unobservable going forward.  

 That said, to have a carbon offset market you have to have carbon 
offsets. Project developers have to know what qualifies as an offset, and 
they have to have enough certainty about offsets policy to manage their 
project development risks. If emissions reductions could lose their 
carbon offset status at any time as a result of a new public policy or 
other change in the decision-making environment that changes the 
baseline, project developers would never invest in offset projects.  

To solve these two challenges we have to devise offset additionality rules, which 
means making certain assumptions about the future. We then have to “lock-in” 
that view of the future for some period of time (e.g. 7-10 years in the case of 
the Clean Development Mechanism under the Kyoto Protocol), during which 
time a project developer can be confident that emissions reductions from the 
project will be saleable as carbon offsets. Project developers will still face 
project performance and carbon market price risk, but such certainty at least 
manages their carbon offset qualification risk. 



So establishing rules for determining the additionality of emissions reductions is 
a necessity. But because “environmental additionality” is difficult to test for 
directly, additionality proxies have come into widespread use. They include 
financial additionality tests (based on whether a project would have occurred 
without offset revenues), regulatory additionality tests (based on whether a 
project is mandated by policy), technology additionality tests (based on the 
degree of penetration of the technology into local markets), among others. But 
it is critical to remember all of these proxies for environmental additionality are 
just that, proxies. It makes no sense, for example, to say that an offset is 
additional as a result of passing a “financial additionality” test if it self-evidently 
not “environmentally additional.”  
Happily, carbon offset additionality testing is not a new challenge in the testing 
realm. In fact, it is simply another kind of statistical hypothesis testing. In this 
case, the hypothesis is that emissions reductions from a given source are 
traceable to the existence and operation of the carbon market being created.  

As with any hypothesis testing, additionality testing has to recognize the 
inevitability of Type I and Type II error in the testing process. Type I error in the 
case of additionality testing refers to “false positives” inappropriately being 
found to be additional. Type II error occurs when an additionality test 
inappropriately classifies additional reductions as “false negatives,” and keeps 
them out of the market.  

Watch this short video for an introduction to Type 1 and Type 2 errors 
in the context of pregnancy testing (and additionality testing)

As in all hypothesis testing it is statistically impossible to minimize both Type 1 
and Type 2 error at the same time. And if you squeeze down the size of one 
error, the other error inevitably balloons in size.  

Framing additionality testing as just another kind of hypothesis testing makes 
clear why it is so important to try and understand what’s going on with carbon 
offset false positives and false negatives. That said, there is no right answer 

https://youtu.be/5W3akTVcfWw
https://youtu.be/5W3akTVcfWw


when it comes how we should balance potential false positive offsets and false 
negatives rejected as offsets. Perhaps the answer should vary based on the 
goals of the carbon market in question. For example, should the answer differ 
for voluntary vs. regulated markets? That is a policy decision, not a technical 
question.  

The primary takeaway here is that the development of carbon offset 
additionality rules requires guidance regarding two key questions:  

 How many “false positives” are we willing to see accepted as offsets in 
the interest of carbon market cost-effectiveness?  

 How many “false negatives” are we willing to see denied carbon offset 
status in the interest of carbon market integrity?  

For voluntary or regulated offset market to function effectively, someone in a 
market policy-making role must provide this guidance.  

From Theory to Practice - 30 Years of Experience 

The biggest problem with carbon offsets over the last 30 years has been that 
market policy-makers (and market participants in general) have not understood 
the importance of the two questions posed just above. In fact, you’d be hard 
pressed to find more than the occasional discussion of Type I and Type II error in 
the offset literature at all, or ANY explicit guidance from market policy makers 
on the desired balancing of these two errors.  

This downloadable paper provides an in-depth analysis of additionality 
testing as a balancing of Type I and Type II errors, and of the 
importance of policy guidance in carrying out that balancing.

Instead, policy makers in regulated carbon markets simply tell technical staff: 
“design a high quality offset program.” Such guidance is of no practical value. In 

https://webbrain.com/u/1AzB
https://webbrain.com/u/1AzB
https://webbrain.com/u/1AzB


voluntary markets, where there is no agreed-upon policy-maker, offset 
developers simply declare their offsets to be additional against a variety of 
additionality tests, without ever discussing the challenge of Type I and Type II 
error.  

Watch this short video for an evaluation of recent published assertions 
that California’s Forestry Offset Protocol has been demonstrated to be 
“additional.”

Given the absence of appropriate policy guidance, it should not be surprising 
that the implementation of offset additionality has been such a contentious 
topic over the 30 year history of offsets. Just quick glance at the carbon offset 
additionality literature suggests just how challenging an issue it has been, even 
without diving deep into that literature.  

So what has happened over the last 30 years when it comes to the additionality 
of carbon offsets? Why have carbon offsets generally failed to deliver on their 
climate change mitigation promise? These are complicated questions about 
which much has been written, and I can only summarize some key points below.  

1. After 30 years, the concept of carbon offset additionality is still poorly 
understood. The “with and without the existence of the carbon market” 
baseline is often mischaracterized as a “with and without the existence of 
the proposed offset project” baseline. Defining the baseline this way, 
however, usually substantially increases the magnitude of false positives 
finding their way into the carbon offset market.  

2. Because policy makers don’t seem themselves as needing to provide key 
additionality policy guidance, they never ask the technical people designing 
offset programs about the implications of additionality rules for Type I and 
Type II error. For example, what is the likely proportion of false positives 
under alternative formulations of the additionality tests under 
consideration? What will offsets cost given supply and demand under 
alternative market designs, with a different balancing of false positives and 

https://youtu.be/mY49tDFQZ2I
https://youtu.be/mY49tDFQZ2I
https://youtu.be/mY49tDFQZ2I
https://webbrain.com/u/1ATR


false negatives? Without information like this, policy makers are flying blind 
in providing additionality guidance. But if policy makers don’t ask for this 
information, it will likely never be generated by the technical people who 
could do so.  

3. Additionality discussions are often focused on the “right test” for 
additionality, whether “financial additionality,” “regulatory additionality,” 
“technology additionality,” or something else. In many cases, 
“environmental additionality” is added to this list as if it is just one more 
alternative way to think about additionality. This makes no sense, since all 
of these tests are nothing more than proxies for “environmental 
additionality.” Once project developers are allowed to pick and choose 
among additionality tests in order to find the one against which their project 
performs best, the magnitude of false positives finding their way into the 
carbon offset market is likely to explode.  

4. In the absence of policy guidance, offset market stakeholders are left to 
advocate for their own interests in the development of additionality rules. 
Some stakeholders push for minimizing offset prices and associated 
compliance costs. Others want to deliver a meaningful carbon price signal 
through offset markets. And some push for environmental integrity. But 
these objectives are inconsistent. For example, you are unlikely to minimize 
compliance costs AND send a robust carbon pricing signal at the same time, 
and you cannot simultaneously minimize compliance costs and maintain a 
high level of environmental integrity. It’s obvious which stakeholders are 
likely to have the most power and influence in additionality rulemaking 
processes, and it should not be surprising that offset markets have ended up 
keeping carbon offset (and compliance) costs very low.   

5. Carbon offset additionality rules have almost universally failed to account 
for the existence of the carbon offset industry. Thousands of smart people 
in that industry start “gaming” offset rules as soon as they are put into 
place, quickly identifying their weaknesses. They then try to capitalize on 
those weaknesses in order to reduce their business risk and increase their 



profit margins. This means seeking to get the lowest possible risk and lowest 
cost emissions reductions qualified as carbon offsets. Unfortunately, false 
positives tend to be the best source of low risk and low cost emissions 
reductions. There is nothing inherently nefarious about this industry 
response – it occurs in any industry subject to rulemaking. But if the offset 
rules are not sufficiently robust against such gaming, the environmental 
integrity of the carbon offset market will be undercut.  

6. What are the implications of these outcomes for carbon offset developers 
and market makers who really do want to deliver truly additional carbon 
offsets to market? It puts them at a tremendous disadvantage, trying to 
compete on quality in a market where most consumers are driven by price, 
and where consumers cannot themselves differentiate between additional 
offsets and “false positive” offsets. One common result is a “race to the 
bottom” when it comes to offset additionality.  

7. An additional challenge is that the ambiguity and intangibility of carbon 
offset additionality makes it relatively easy for offset developers to convince 
themselves that THEIR offset projects are high quality and additional, even if 
they note that many other projects in the market are not. As author 
Margaret Heffernan stated in her 2011 book Willful Blindness: “In failing to 
address climate change, all the forces of willful blindness come together like 
synchronized swimmers in a spectacular water ballet.” The workings of 
willful blindness are an enormous challenge for the environmental integrity 
of carbon offsets. 

Click here for a short video exploring “willful blindness.”

8. A final challenge is market and policy uncertainty. By contributing to a risky 
business environment for carbon offset developers, market and policy 
uncertainties work against the environmental integrity of offsets. Carbon 
offset rules and policies can change. Carbon offset prices can rise and fall. 
Carbon offset projects can fail for many reasons. The more uncertain the 
offset business environment, the more risk. The more risk, the greater the 

https://youtu.be/84uyAvUp1ug


incentive to find the lowest-risk and lowest-cost emissions reductions to 
bring to market. The greater that incentive, the more motivation to 
intentionally or unintentionally get false positives accepted into the carbon 
offset market. 

For an intensive exploration of carbon offset additionality, this 2-hour 
Climate Web Enabled video course may be of interest. In taking the 
course you’ll learn how to access and take advantage of the massive 
carbon offset knowledgebase in the Climate Web.

This list helps explain why we are where we are when it comes to carbon offset 
additionality. If you simply go into the voluntary carbon market today to 
purchase offsets, the roulette wheel you are in effect spinning is shown in the 
top figure at left. Click on it to spin it. If you do your research and work hard to 
look for a quality offset provider and for truly additional carbon offsets, you can 
improve your odds as shown in the second offset roulette wheel. Spin it a few 
times to see the difference. But the odds still aren’t great!   

Can Offsets Reliably Deliver Environmental Integrity? 

Carbon offsets make a lot of sense as a climate change mitigation strategy, and 
carbon offsets CAN be designed to with robust environmental integrity. But as 
described above, over time the offset deck has become increasingly stacked 
against such an outcome.  

One approach to improving additionality outcomes would be to simply try and 
“fix” the problems described above. That’s certainly doable, but would likely be 
very difficult for the same reasons that led us to where we are today. So what 
about other potential approaches to solving the additionality conundrum? 

http://wheeldecide.com/index.php?c1=Medium+Confidence&c2=Low+Confidence&c3=Medium+Confidence&c4=LowConfidence&c5=Medium+Confidence&c6=Low+Confidence&c7=High+Confidence&c8=Low+Confidence&col=light&t=Additionality+Confidence+%28Typical+Offset+Purchase%29&time=4
https://www.theclimateweb.com/course-additionality/
https://www.theclimateweb.com/course-additionality/
https://www.theclimateweb.com/course-additionality/
https://www.theclimateweb.com/course-additionality/
http://wheeldecide.com/index.php?c1=High+Confidence&c2=Low+Confidence&c3=Medium+Confidence&c4=High+Confidence&c5=Medium+Confience&c6=Low+Confidence&c7=Low+Confidence&c8=Medium+Confidence&col=light&t=Additionality+Confidence+%28Careful+Offset+Purchase%29&time=4


A “positive list” alternative was considered early in the offset conversation, 
whereby only offset types appearing on a “positive list” drawn up by market 
regulators would be permitted. But market participants didn’t want to see 
offset choices so narrowly constrained, and market policy makers didn’t want to 
take on the task of putting such a list together. Today’s approaches to 
additionality testing have evolved from there, with multiple additionality tests in 
play, with project developers often able to make their best case against the 
additionality test they feel they have the best chance to pass. It is recipe for 
poor environmental integrity.   

There is an entirely different approach to additionality testing available, one 
that would recognize the challenges of arriving at a “yes or no” additionality 
determination, and focus instead on the level of confidence we should have that 
any given carbon offset is actually delivering additional emissions reductions.  

My team developed such an offset scoring system while I was Director of Global 
Consulting Services at EcoSecurities, a leading carbon market firm at the time. 
The system scores emissions reductions along a 0-1000 quality continuum, using 
a proprietary algorithm heavily weighted towards additionality, but that 
includes other quality variables as well (including variables like permanence and 
leakage). 

The scoring system is designed so that a 800 score in one sector is comparable 
to a score of 800 in another sector, even when the “additionality distribution” 
across the two sectors looks very different as illustrated in the figure at top left.  
So what does the roulette wheel look like know for an offset scored at 800? Spin 
the wheel at left.   

In addition to better reflecting the realities of additionality testing, and being 
able to explicitly incorporate data and information uncertainties in the 
evaluation process, a scoring system provides market participants with the 
information by which they can help promote the market’s environmental 
integrity.  

http://wheeldecide.com/index.php?c1=High+Confidence&c2=High+Confidence&c3=Medium+Confidence&c4=High+Confidence&c5=Medium+Confidence&c6=Low+Confidence&c7=High+Confidence&c8=High+Confidence&col=light&t=Additionality+Confidence+%28800Quality+Score%29&time=4


Take two projects that are able to pass a given additionality test, but that score 
at 500 and 800 respectively on the 0-1000 quality continuum. That scoring 
information would provide potential offset purchasers with the information to 
favor the “higher environmental confidence” offset.  

With emissions reductions today being sold as offsets in voluntary markets that 
would score extremely low on the quality continuum, the ability of purchasers 
to differentiate between a quality 100 and quality 700 offset might significantly 
influence purchasing decisions and offset markets. Who would want to be seen 
purchasing a quality 100 offset? Indeed, that is why EcoSecurities did not adopt 
the scoring system. While there was a lot of interest in being able to 
demonstrate high quality scores to certain buyers for certain kinds of offsets 
available from EcoSecurities, it was feared it would significantly undercut the 
marketability of the lower quality portions of the company’s portfolio, especially 
if EcoSecurities were the only market participant using the system.  

For more information about this scoring system, contact the 
Climatographers at info@climatographer.com or 503-913-0025 

This brief discussion of additionality scoring is not intended to be a proof of the 
idea, but simply to suggest that there may be practical alternatives to today’s 
prevailing approach to offset additionality, an approach that has caused carbon 
offsets to fall far short of their environmental potential.  

Conclusions 
As already noted the topic of carbon offsets has been a contentious one since 
the first offset project in 1988.  Although carbon offsets are a legitimate climate 
change mitigation option, there is good cause for the concerns raised ever since 
about the environmental integrity of carbon offset programs as they have been 
implemented over the last three decades.  This White Paper has sought to 
explore “why” we are in the situation we are in today with offsets, and briefly 
describe one possible way forward.  Comments and questions are welcome! 

mailto:info@climatographer.com

