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5. Conclusions

IPCC’S processes and procedures
The Committee concludes that the IPCC assessment process has been 
successful overall and has served society well. The commitment of many 
thousands of the world’s leading scientists and other experts to the assess-
ment process and to the communication of the nature of our under-
standing of the changing climate, its impacts, and possible adaptation and 
mitigation strategies is a considerable achievement in its own right. 
Similarly, the sustained commitment of governments to the process and 
their buy-in to the results is a mark of a successful assessment. Through 
its unique partnership between scientists and governments, the IPCC has 
heightened public awareness of climate change, raised the level of scien-
tific debate, and influenced the science agendas of many nations. However, 
despite these successes, some fundamental changes to the process and the 
management structure are essential, as discussed in this report and 
summarized below.

Summary of recommendations
Modernizing the management structure. Since the IPCC’s inception more 
than two decades ago, its governance and the basic elements of its 
management structure have changed very little. Meanwhile, the magni-
tude and complexity of the assessment task has increased, and new 
demands are being made for increased transparency and accountability. 
Best practices in other organizations provide a model for the IPCC to 
renew its governance and management structure. Key elements of this 
structure should include the establishment of an Executive Committee to 
act on behalf of the Panel between Plenary sessions, the appointment of a 
senior scientist as Executive Director to lead the Secretariat, and the insti-
tution of conflict-of-interest policies for major players in the IPCC assess-
ment process. Moreover, the architecture of the Secretariat should be 
re-evaluated to ensure that its responsibilities can be carried out effectively. 
As part of this re-evaluation, the roles and responsibilities of key 
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participants, including the IPCC Chair, should be clearly defined. A limit 
of one term for key IPCC leaders, including the IPCC Chair, Working 
Group Co-chairs, and the proposed Executive Director, would ensure the 
infusion of fresh perspectives on the assessments.

Recommendations:
The IPCC should establish an Executive Committee to act on its behalf •	
between Plenary sessions. The membership of the Committee should 
include the IPCC Chair, the Working Group Co-chairs, the senior 
member of the Secretariat, and three independent members who 
include individuals from outside of the climate community. Members 
would be elected by the Plenary and serve until their successors are in 
place.
The IPCC should elect an Executive Director to lead the Secretariat and •	
handle day-to-day operations of the organization. The term of this senior 
scientist should be limited to the time frame of one assessment.
The IPCC should redefine the responsibilities of key Secretariat posi-•	
tions both to improve efficiency and to allow for any future senior 
appointments.
The IPCC should develop and adopt a rigorous conflict-of-interest policy •	
that applies to all individuals directly involved in the preparation of IPCC 
reports, including senior IPCC leadership (IPCC Chair and Vice Chairs), 
authors with responsibilities for report content (i.e., Working Group 
Co-chairs, Coordinating Lead Authors, and Lead Authors), Review 
Editors, and technical staff directly involved in report preparation (e.g., 
staff of Technical Support Units and the IPCC Secretariat). 
The term of the IPCC Chair should be limited to the time frame of one •	
assessment.
The terms of the Working Group Co-chairs should be limited to the time •	
frame of one assessment.

Strengthening the review process. The review process is a fundamental step 
for ensuring the quality of assessment reports. The Committee found that 
some existing IPCC review procedures are not always followed and that 
others are weak. In particular, Review Editors do not fully use their authority 
to ensure that review comments receive appropriate consideration by Lead 
Authors and that controversial issues are reflected adequately in the report. 
Staff support and/or clarification of the roles and responsibilities of Review 
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Editors could help them provide the proper oversight. In addition, the 
large number of review comments may distract Lead Authors from fully 
addressing the most important issues. Having Review Editors identify the 
key issues that must be addressed would ensure that these issues receive 
due consideration. Allowing Lead Authors to document only their 
responses to noneditorial comments would reduce their administrative 
burden.

Recommendations: 
The IPCC should encourage Review Editors to fully exercise their •	
authority to ensure that reviewers’ comments are adequately considered 
by the authors and that genuine controversies are adequately reflected in 
the report.
The IPCC should adopt a more targeted and effective process for •	
responding to reviewer comments. In such a process, Review Editors 
would prepare a written summary of the most significant issues raised 
by reviewers shortly after review comments have been received. Authors 
would be required to provide detailed written responses to the most 
significant review issues identified by the Review Editors, abbreviated 
responses to all noneditorial comments, and no written responses to 
editorial comments.

Characterizing and communicating uncertainties. IPCC’s guidance for 
addressing uncertainties in the Fourth Assessment Report urges authors 
to consider the amount of evidence and level of agreement about all 
conclusions and to apply subjective probabilities of confidence to conclu-
sions when there was ‘high agreement, much evidence.’ However, such 
guidance was not always followed, as exemplified by the many statements 
in the Working Group II Summary for Policymakers that are assigned 
high confidence but are based on little evidence. Moreover, the apparent 
need to include statements of ‘high confidence’ (i.e., an 8 out of 10 chance 
of being correct) in the Summary for Policymakers led authors to make 
many vaguely defined statements that are difficult to refute, therefore 
making them of ‘high confidence.’ Such statements have little value. 
Scientific uncertainty is best communicated by indicating the nature, 
amount, and quality of studies on a particular topic, as well as the level of 
agreement among studies. The IPCC level-of-understanding scale provides 
a useful means of communicating this information.
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Recommendations:
Each Working Group should use the qualitative level-of-understanding •	
scale in its Summary for Policymakers and Technical Summary, as 
suggested in IPCC’s uncertainty guidance for the Fourth Assessment 
Report. This scale may be supplemented by a quantitative probability 
scale, if appropriate.
The confidence scale should not be used to assign subjective probabili-•	
ties to ill-defined outcomes.
Quantitative probabilities (as in the likelihood scale) should be used to •	
describe the probability of well-defined outcomes only when there is 
sufficient evidence. Authors should indicate the basis for assigning a 
probability to an outcome or event (e.g., based on measurement, expert 
judgment, and/or model runs).
The likelihood scale should be stated in terms of probabilities (numbers) •	
in addition to words to improve understanding of uncertainty.
Chapter Lead Authors should provide a traceable account of how they •	
arrived at their ratings for level of scientific understanding and likeli-
hood that an outcome will occur.
Where practical, formal expert elicitation procedures should be used to •	
obtain subjective probabilities for key results.

Developing an effective communications strategy. The IPCC has come 
under severe criticism for the manner in which it has communicated with 
the media and public. The lack of an ongoing media-relations capacity and 
comprehensive communications strategy has unnecessarily placed the 
IPCC’s reputation at risk and contributed to a decline in public trust of 
climate science. 

Recommendation: The IPCC should complete and implement a com-
munications strategy that emphasizes transparency, rapid and thoughtful 
responses, and relevance to stakeholders, and that includes guidelines 
about who can speak on behalf of IPCC and how to represent the organi-
zation appropriately.
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Increasing transparency. Transparency is an important principle for 
promoting trust by the public, the scientific community, and governments. 
Interviews and responses to the Committee’s questionnaire revealed a lack 
of transparency in several stages of the IPCC assessment process, 
including scoping and the selection of authors and reviewers, as well as in 
the selection of scientific and technical information considered in the 
chapters.

Recommendations:
The IPCC should make the process and criteria for selecting participants •	
for scoping meetings more transparent. 
The IPCC should develop and adopt formal qualifications and formally •	
articulate the roles and responsibilities for all Bureau members, 
including the IPCC Chair, to ensure that they have both the highest 
scholarly qualifications and proven leadership skills.
The IPCC should establish a formal set of criteria and processes for •	
selecting Coordinating Lead Authors and Lead Authors.
Lead Authors should explicitly document that a range of scientific view-•	
points has been considered, and Coordinating Lead Authors and Review 
Editors should satisfy themselves that due consideration was given to 
properly documented alternative views. 

Clarifying the use of unpublished and non-peer-reviewed sources. A signif-
icant amount of information that is relevant and appropriate for inclusion 
in IPCC assessments appears in the so-called gray literature, which 
includes technical reports, conference proceedings, statistics, observa-
tional data sets, and model output. IPCC procedures require authors to 
critically evaluate such sources and to flag the unpublished sources that 
are used. However, authors do not always follow these procedures, in part 
because the procedures are vague.

Recommendation: The IPCC should strengthen and enforce its proce-
dure for the use of unpublished and non-peer-reviewed literature, includ-
ing providing more specific guidance on how to evaluate such informa-
tion, adding guidelines on what types of literature are unacceptable, and 
ensuring that unpublished and non-peer-reviewed literature is appropri-
ately flagged in the report.
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Engaging the best regional experts. The author team for each regional 
chapter in the Working Group II report is drawn largely from experts who 
live in the region. Yet some of the world’s foremost experts on a particular 
region live outside the region. This geographic restriction sometimes 
limits the expertise that may be drawn upon for the regional assessments.

Recommendation: The IPCC should make every effort to engage local ex-
perts on the author teams of the regional chapters of the Working Group 
II report, but should also engage experts from countries outside of the 
region when they can provide an essential contribution to the assessment.

Expediting approval of the Summary for Policymakers. The final language 
of the Summary for Policymakers is negotiated, line by line, between 
scientists and government representatives in a grueling Plenary session 
that lasts several days, usually culminating in an all-night meeting. 
Scientists and government representatives who responded to the 
Committee’s questionnaire suggested changes to reduce opportunities for 
political interference with the scientific results and to improve the effi-
ciency of the approval process.

Recommendation: The IPCC should revise its process for the approval of 
the Summary for Policymakers so that governments provide written com-
ments prior to the Plenary.

Reducing the growing burden on the scientific community. A successful 
assessment achieves an appropriate balance between the benefits of the 
results and the opportunity costs to the scientific community, such as 
diverting resources from ongoing research projects. Analysis of Global 
Change Assessments (NRC, 2007) found that high opportunity costs are a 
weakness of IPCC assessments. The Committee agrees, noting that each 
successive IPCC assessment has required greater amounts of human 
resources to assess the growing literature and to respond to the increasing 
number of review comments (e.g., see Figure 1.1). Without changes to the 
assessment process, the time may come when scientists reach the limit of 
their ability to produce a comprehensive assessment every five or six years. 
Scientists who responded to the Committee’s questionnaire had a number 
of ideas for reducing opportunity costs. Among the most common was 
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making the assessment reports shorter and less comprehensive by 
focusing on key issues or examining only significant new developments 
(see also Agrawala, 1998b; Karoly et al., 2007). These shorter reports could 
either replace the comprehensive assessments or alternate with them. 
Posting supplementary information on the IPCC website (see ‘Access to 
Information’ below) could encourage authors to write less and to stay 
within their page limits. Increasing the efficiency of the review process, as 
discussed above, would also reduce the burden on scientists.

Maintaining flexibility. To its credit, the IPCC has shown that it is an adap-
tive organization, applying lessons learned from one assessment to the 
next and improving its processes to address new policy needs. For 
example, the IPCC adjusted the scope of Working Groups II and III after 
the first and second assessments (IPCC, 1992; Watson, 1997); substan-
tially revised its principles and procedures after the second assessment 
(IPCC, 1998; 1999); and preparations for a revised set of scenarios of soci-
oeconomic, climate, and environmental conditions were initiated after the 
fourth assessment (Moss et al., 2008). The Committee urges the IPCC to 
use the recommendations of this report to continue to adapt its process 
and structures to accommodate future advances in scientific under-
standing and evolving needs of policymakers.

Implementation
At the request of the UN Secretary-General and the IPCC Chair, this report 
was completed in time for discussion at the 32nd session of the IPCC 
Plenary. Most of the Committee’s recommendations can be implemented 
during the fifth assessment process and should be considered at the 
upcoming Plenary. These include recommendations to strengthen, 
modify, or enforce IPCC procedures, including the treatment of gray litera-
ture, the full range of views, uncertainty, and the review process. 
Recommendations that may require discussion at several Plenary 
sessions, but that could be implemented in the course of the fifth assess-
ment, include those related to management, communications, and conflict 
of interest. Because the fifth assessment is already under way, it may be too 
late to establish a more transparent scoping process and criteria for 
selecting authors.
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Issues for future consideration
In the course of this review, a number of issues arose that are not central to 
the assessment processes and procedures covered by the Committee’s 
task, but that affect the nature and quality of the assessment reports. These 
include the participation of developing countries and the private sector, 
access to data, the mandate of the Working Groups, and the timing of 
release of the assessment reports. Although the Committee came to no 
firm conclusions on these issues, they are raised here for consideration by 
the IPCC.

Participation of developing countries and the private sector
The level of participation of developing countries in the IPCC assessment 
process has been a concern since it was raised by Bert Bolin, the first IPCC 
Chair, in the early 1990s (Hulme and Mahony, 2010). Indeed, developing-
country participation has featured on the agenda of practically every IPCC 
Bureau meeting from 1989 to 1996 (Agrawala, 1998b). Full participation 
by developing countries is necessary to build worldwide trust, confidence, 
and ownership in the process; to help sustain a global community of 
climate scientists; to create broad-based political buy-in for the results; and 
to ensure that the assessment is framed in a way that accounts for the 
interests of all members and takes the fullest advantage of regional exper-
tise (e.g., Lahsen, 2004).

Although capacity building is not in its mandate, the IPCC has made 
significant progress in increasing the participation of developing-country 
governments over the past two decades. In the first assessment, devel-
oping countries or countries with economies in transition accounted for 58 
percent of the Panel membership; by the fourth assessment, the fraction 
had grown to 69 percent. However, although their numbers have 
increased, their contribution to all stages of the IPCC assessment process 
remains relatively low. Similarly, some progress has been made in 
increasing the number of scientists from developing countries that partici-
pate in the IPCC assessment process. Nevertheless, more than three-quar-
ters of authors still come from developed countries.

The goal of having proportional representation by developing countries, 
both at the government level and among scientists, is not disputed by 
either the IPCC or the Committee. But clearly there is still some way to go 
if the increased number of developing-country participants is not to be 
construed by some as geographic window-dressing rather than mean-
ingful participation. A number of individuals who were interviewed or 
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responded to the Committee’s questionnaire observed that developing-
country scientists often had limited understanding of developments 
outside of their region and/or did not do (or were not asked to do) their fair 
share of the work. Most attributed this lack of participation to the unique 
difficulties faced by developing-country scientists. These include the exclu-
sive use of English to communicate during the preparation of the Working 
Group reports, the lack of support by their home institutions, poor access 
to literature, and the relatively small number of qualified scientists from 
some developing countries (e.g., see Liverman, 2008).

Overcoming these barriers will require an investment in scientific infra-
structure by more nations, sustained investment in human capital in 
developing countries, and time. The recently launched IPCC fellowship 
program for vulnerable and developing countries, established with Nobel 
Prize funds, is a good example of how IPCC can play a direct role in devel-
oping the capacity of its climate research base. However, there are limits to 
what the IPCC can do to meet the capacity-building needs of developing 
countries. The IPCC can play an indirect role by encouraging international 
development organizations (e.g., the World Bank, Gates Foundation, the 
UK’s Department for International Development), governments, and 
private companies to do what they can to build up human resources while 
carrying out their own objectives. The IPCC framework—in which scien-
tists learn from their peers in other parts of the world while adding their 
own regional expertise and perspective—could be used as a model for 
training scientists from developing countries.

Development agencies and banks and other interested institutions could 
also help expand the scientific capacity available to the IPCC in other ways, 
including:

Facilitating travel of developing-country scientists by funding mobility •	
grants to and/or secondments (temporary placements) of developing-
country Lead Authors to enable them to spend time in Technical Support 
Units or other appropriate institutions in developed countries to facili-
tate interaction, cooperation, and further human capital development;
Establishing university-to-university partnerships to strengthen devel-•	
oping-country science; and
Establishing regional facilities in developing countries where authors •	
from the region could spend time interacting and writing.

Private companies often investigate important issues related to climate 
change, particularly in the areas of adaptation and mitigation. Many 
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companies are beginning to see climate change as an opportunity, rather 
than a threat.20 Their research and support of the process could signifi-
cantly expand the available knowledge base concerning adaptation and 
mitigation options as well as the pool of well-qualified authors and 
reviewers. However, bringing private companies more fully into the 
assessment process increases the possibility of financial conflicts of 
interest, underscoring the importance of an IPCC conflict-of-interest 
policy.

Access to information
Data are the bedrock on which the progress of science rests. The extraordi-
nary development of new measuring techniques and new digital technolo-
gies has enabled climate scientists to assemble vast quantities of data. 
However, the large size and complex nature of these databases can make 
them difficult to access and use. Moreover, for various reasons many of 
these scientific databases as well as significant unpublished and non-peer-
reviewed literature are not in the public domain. An unwillingness to 
share data with critics and enquirers and poor procedures to respond to 
freedom-of-information requests were the main problems uncovered in 
some of the controversies surrounding the IPCC (Muir Russell et al., 
2010; PBL, 2010). Poor access to data inhibits users’ ability to check the 
quality of the data used and to verify the conclusions drawn. Consequently, 
it is important for the IPCC to aspire toward ensuring that the main 
conclusions in its assessment reports are underpinned by appropriately 
referenced peer-reviewed sources or, to the greatest extent practical, by 
openly accessible databases. The Technical Support Units could play a key 
role in helping the IPCC work toward this goal.

In the future, the IPCC may want to consider implementing available 
technologies to improve its operational efficiency. Commercial databases 
and systems, for example, are available for managing nominations, cita-
tions, and drafts and revisions. Some emerging approaches also merit 
attention. In particular, the notion of a Wiki-style process was raised in 
presentations to the Committee21 and in responses to the questionnaire. A 
Wiki-style process is an electronic, web-based system in which the avail-
able literature on climate change can be uploaded, critically reviewed, and 
synthesized with previous information in near real time. Some respon-

20   See World Business Council for Sustainable Development, http://www.wbcsd.org/
templates/TemplateWBCSD5/layout.asp?type=p&MenuId=NjY&doOpen=1&ClickMenu=Left
Menu.
21   Presentations to the Committee by Robert Watson and John Christy on June 15, 2010.
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dents have suggested testing the concept on a small scale, such as using 
Wiki pages to supplement the Working Group reports with information 
that is substantially more detailed than allowed by page limits and that is 
also more up-to-date. Others are working to develop the concept more 
fully.22 

Working Group structure and phasing of reports
Although the IPCC adjusted the scope of Working Groups II and III after 
the first and second assessments (IPCC, 1992; Watson, 1997), the basic 
Working Group structure has remained consistent through all four assess-
ments, despite some suggestions for change. For example, Hulme 
suggested dividing the assessment into global science, regional evaluation, 
and policy analysis (Hulme et al., 2010). A number of respondents to the 
Committee’s questionnaire also offered suggestions for change, especially 
to Working Groups II and III, ranging from expanding their scope to 
combining them to eliminating them completely.

A key part of IPCC’s scoping process is the re-evaluation of the scope 
and mandate of the Working Groups, based on lessons learned from the 
previous assessment and future needs. In the next scoping process, the 
IPCC is encouraged to explore structural options that may help address the 
increasingly multidisciplinary nature of the science, without being 
constrained by historical precedent. 

Regardless of the future structure of the Working Groups, it is likely that 
issues that cut across the Working Group mandates will arise throughout 
the assessment process, especially during the writing and reviewing of 
reports. Possible ways for fostering interactions among the Working 
Groups include designing key cross-Working Group issues into the 
scoping process, holding joint Working Group meetings as appropriate, 
and appointing reviewers from author teams in other Working Groups. 
Strengthening coordination across Working Groups where appropriate 
and productive would not only increase opportunities for knowledge 
transfer and synergy but also provide a framework for integrating the 
various pieces of Working Group reports into the Synthesis Report.

Another issue that merits consideration by the Panel and the Bureau is 
the phasing of the Working Group reports. It is not clear to the Committee 
whether issuing all four reports of the assessment within one year is the 
most effective and efficient means of providing this information to policy-

22   See the June 16, 2010, Draft Concept Note by Bob Watson and Rosina Bierbaum, prepared 
for the Climate Wiki Discussion Meeting, July 28-29, 2010, in Chicheley, United Kingdom.
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makers. Advantages include ensuring that no Working Group report is 
outdated by the time the Synthesis Report is written. However, there are 
also disadvantages, particularly for Working Group II. In many regions 
there is a relatively small knowledge base in climate science and its 
impacts and also a relatively small cohort of available scholars. The Panel 
should consider whether the regional assessment should be released 
significantly later than the sector assessment in order to devote as many 
high-quality resources as possible to these important issues. In addition, it 
may be desirable to release the Working Group I report a few years ahead 
so the other Working Groups can take advantage of the results.

Given the short amount of time available for this review, the Committee 
could not address every issue of importance to the IPCC assessment 
process. Nevertheless, it is the hope of the Committee that this report will 
contribute to an ongoing dialog among IPCC stakeholders on a matter of 
importance to all humankind and that, as the IPCC embarks on its fifth 
assessment, the recommendations will encourage greater adherence to 
current procedures and strengthen IPCC’s assessment process and 
management structure.




