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The majority of scenarios in the IPCC database are generated by integrated 
assessment models (IAMs) and come from model intercomparison projects. 
However, the way in which the current model intercomparison projects 
are organized is not open to all IAM teams worldwide. Here we propose 
a transparent and inclusive platform that is open to anyone with an IAM 
regarding protocols development, scenario submissions and results 
evaluation. We discuss the challenges of this approach, particularly human 
resources and financial support. We identify diversity in the level of model 
capability and quality of model output as possibly critical issues. Despite such 
challenges, the IAM community and its scientific activities can improve and 
benefit from the proposed platform, ultimately contributing to better  
climate policymaking.

Long-term climate change mitigation scenarios have played vital roles 
in many aspects of climate change science. These scenarios are provided  
by integrated assessment models (IAMs), which are detailed numeri-
cal models that simulate anthropogenic components such as energy 
systems and land-use changes to explore future greenhouse gas  
emissions and climate outcomes1. They explore possible quantitative 
pathways to attain climate goals and indicate possible societal direc-
tions and approaches for achieving desirable outcomes, and they assess 
technological, economic and/or societal implications with respect to 

future climate change mitigation actions. In addition to mitigation 
studies, IAMs are frequently used to assess physical aspects of Earth’s 
systems and climate change impacts and adaptations. Their societal 
influence has grown in recent decades via outlets such as the Inter-
governmental Panel on Climate Change (IPCC; https://www.ipcc.ch), 
Network for Greening the Financial System (https://www.ngfs.net/en) 
and the United Nations Environmental Programme gap report. Climate 
policies that have already been pledged or implemented are critically 
investigated in conjunction with potential future outcomes.
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for more than 20 years, providing a solid basis for scientific advancement 
and community development. Since the late 2000s, European Union 
(EU)-based MIPs have been conducted more frequently, and in the 2010s 
these were the main drivers of IAM MIPs. Notably, agricultural MIPs have 
made important contributions in terms of the coordination of multiple 
IAMs and agricultural economic models from earlier 2010s focusing 
on agriculture and land use19–22 independent from the mainstream. The 
focus was not global, but there have been attempts to collect national 
scenarios as well23,24. The details of history are further described (Box 1).

Current state of IAM MIP structure and concerns
The typical approach of the IAM community in conducting MIPs is as 
follows (Fig. 1). Note that not all past MIPs went through this process, 
but relatively recent MIPs normally follow this process. First, MIP organ-
izers decide on the research topic, required scenarios and required vari-
ables. These are summarized into a scenario experimental protocol that 
is shared among the participants of the study who will implement the 
results of the IAM model runs. Then the MIP organizers assess the data 
and lead the publication of the results. The submitted data are disclosed to 
the public after the paper publication. The database is additionally made 
available to the IPCC for its assessments concerned with the IPCC context.

Although this overall process is mostly common among past MIPs 
conducted within the IAM community, the degree of openness differed 
slightly among the MIPs. For EMFs, participation of known IAMs was 
invited through the community network. Some modelling teams were 
supported by the US government as part of the EMF project, and other 
modelling teams were able to participate if they could finance their 
research activities with their own budgets.

Many MIPs organized by EU-funded projects have differed slightly 
from EMF MIPs. Specifically, teams are involved in the entire modelling 
process, from designing the protocol and implementing scenarios to 
analysing and publishing data. Practically, an essential requirement of 
EU-funded MIPs is that the modelling team, including non-EU partners, 
should be involved in the project consortium.

The European commitment to support modelling research has 
led to a concentration of studies with important consequences for the 
IPCC. In Chapter 3 of the AR6 by Working Group 3, a chart of scenarios 
contributed by each model in a series of MIPs (Fig. 3.1 in ref. 25) dem-
onstrates that MIPs have been dominated by EU models fuelled by a 
large community of EU research framework programmes. The origins 
of various scenarios are mainly the European community (ENGAGE, 
EMF 36, COMMIT, CD–LINKS and ADVANCE), with minor exceptions 
(EMF 30 and EMF 33) (Fig. 3.2 in ref. 25). Notably, EMF 36 was led by a 
European research community and focused on economic aspects that 
generally did not involve IAMs. Although these findings highlight the 
great contributions of the EU in advancing MIP studies, they could be 
interpreted as evidence that specific regions dominate the views of the 
IPCC, or that the current diversity in international modelling capacity 
makes it difficult to attain a critical mass of models from non-dominant 
regions such as China, India and Brazil. Each of these perspectives may 
hold some truth; it is difficult to deny that there is a risk of bias in some 
climate change mitigation scenarios. These considerations are not 
limited to certain scenarios, but apply across climate research fields26. 
Moreover, the diversification of participation in scenario development 
was frequently mentioned at the IPCC Workshop on the Use of Sce-
narios in the Sixth Assessment Report and Subsequent Assessments, 
held in April 2023 (https://www.ipcc.ch). Although the EU now leads 
the majority of IAM MIPs, current trends imply that the development 
of more open MIPs will yield a greater diversity of contributions than 
that shown in the AR6 (Fig. 3.1 in ref. 25).

Special attention should be paid to this opportunity for two  
reasons. First, the IPCC and its related scenarios have become extremely 
influential in international and national climate policymaking, which 
implies that applications of these scenarios are always at risk of bias. 
The scientific community should try to maintain diversity to the extent 

Three sets of scenarios produced by IAMs are used that are also 
compiled by the IPCC in its Sixth Assessment Report (AR6) database2. 
The first set comprises climate research community scenarios that are 
used across working groups in the IPCC, including the Shared Socio-
economic Pathways, Representative Concentration Pathways3, Special 
Report of Emissions Scenarios4 and IPCC scenarios (IS92)5. The second 
set of scenarios is generated under model intercomparison projects 
(MIPs), in which multiple models participate under common research 
protocols with specific research focuses6–8. The third set consists of 
non-MIP-based individual studies, typically published as peer-reviewed 
research papers or reports. Regardless of the classification, all sets of 
scenarios are important for the advancement of scientific knowledge 
as well as IPCC work, including reports. Here we focus on MIP-based 
scenarios, as the majority of scenarios compiled by IPCC reports, 
including AR6, originated from MIPs, and they are highly influential in 
real-world climate-related decision-making. For example, 937 of 1,336 
scenarios were submitted from MIPs in AR69. This study reviews MIPs 
involved in IAM research in the past 40 years and explains the current 
organization of MIPs and potential issues, with a special focus on global 
studies. Finally, we propose an MIP platform restructuring of MIPs to 
improve their openness and transparency, followed by discussions 
on that platform.

MIPs role in global IAM studies
IAM MIPs compare model outputs and can be used to evaluate IAM 
outcomes10. MIPs have several roles and characteristics. First, they can 
provide robust findings when multimodel results agree on a specific 
aspect. The scenarios generated by an IAM depend on certain model 
assumptions, including model structure and basic parameter selections 
(such as elasticity parameters) and their future assumptions (for exam-
ple, technoeconomic parameters11). Because these assumptions can 
lead to bias in results derived from a single model, multimodel results 
can strengthen the reliability of the findings. Second, MIPs can provide 
a sense of the model uncertainty associated with multimodels; although 
not parametric, this information is valuable for determining the degree 
of certainty of the findings. Third, MIPs can provide an opportunity to 
improve models. For example, the results of an individual model can 
be compared with benchmark results from other models as a means of 
model evaluation. MIPs can highlight model outputs that have not yet 
been well investigated and/or addressed, which provides opportuni-
ties to review model structure and parameter assumptions through 
comparisons with other models’ results. Fourth, MIPs can provide 
opportunities for individual and community-wide model improvement. 
Through MIPs, some models can learn from other advanced models 
and improve. Despite the need for caution when using MIP results, they 
add great value to the modelling process12.

MIPs history
MIPs using IAMs have a long history13. In this Perspective, we address 
global MIPs that simulate global-scale analysis rather than that of 
specific regions or nations (Table 1). The early development of IAMs 
included World III14 and similar models in the 1970s, followed by Dynamic 
Integrated Climate–Economy (DICE)15,16 and the Edmonds–Reilly–Barns 
(ERB)17 models in the 1980s, which were the first generation of models 
to address energy systems and climate issues specifically. Around the 
same time, an energy modelling community began to emerge in the 
USA under the umbrella of the Stanford Energy Modelling Forum (EMF), 
whose first study was published in 1977. About 10 years later, the first 
model comparison study of IAMs was published18. Since then, the IAM 
community has been more active in conducting model comparison 
studies due to a combination of societal needs, growing interest in top-
ics suitable for IAM analysis beyond simple climate-related issues (for 
example, land-use management), and advances in the academic field.

In the 1990s and 2000s, most MIPs were coordinated by the EMF, 
including regular global studies. These EMF studies actively continued 
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possible. Second, future scenarios depend on assumptions made by 
scenario developers. The peer-review stage in the publication of an 
academic paper requires the justification of assumptions, but this 
does not guarantee that a study, or even a set of studies, represents 
the unbiased exploration of possible futures. Thus, climate change 
mitigation scenarios and IAM model structures involve and reflect 
scenario developers’ views or value judgements, which vary across 
cultures, values and social backgrounds.

IAM MIPs have grown in size and frequency, increasing the capacity 
of the IAM community and expanding its influence on policymaking. 
Existing MIPs have substantially contributed to the development of 
the IAM field over the past decade. Many IAM teams outside the EU and 
the USA have received direct or indirect benefits from their contribu-
tions. The current strategy is to govern MIPs in terms of the efficiency 
of the study; however, it would be better to reconsider the openness 
and transparency of IAM MIP structures regarding the IPCC AR7 cycle, 
which essentially leads inclusiveness of the entire scientific community.

The proposal and its procedures
Given this background, we propose a new approach and structure for 
the MIP style undertaken by the IAMs, to form a more open, transparent 
and inclusive research platform. Specifically, MIPs should be open to 

anyone worldwide who handles IAMs, and the process from protocol 
development and scenario provision to scenario assessment should 
be conducted in consideration of openness and transparency. A good 
example of coordination in the climate research community is the 
Earth system model (ESM) community, which regularly conducts MIP 
work under the open umbrella of the Coupled Model Intercomparison 
Project (CMIP)27. Although ESMs are more homogeneous than IAMs, 
many processes could be adopted from the internationally coordinated 
MIPs of the ESM community, with some customization for specific 
circumstances. The proposed platform consists of five steps (shown 
in the bottom of Fig. 1), some of which have been discussed earlier28,29. 
As described in the following, the proposal is not limited to the data 
submission system but rather a comprehensive process on how to 
organize the entire MIP studies.

Make proposal and submit to central organization
An MIP abstract is submitted to the IAM MIP coordinating organization. 
Then the MIP coordination organization evaluates the MIP abstract on 
the basis of specified criteria27; if the abstract is deemed valuable, then 
the organization endorses it. The abstract should include at least the 
main motivation and objective of the exercise, scenario design, mini-
mum requirement in model representation (for example, land-use and 

Table 1 | Major global MIPs conducted within the IAM community

Year Coordinating 
region

Title Journal Number of 
models

Reference(s)

2021 EU ENGAGE: Exploring National and Global Actions to Reduce 
Greenhouse Gas Emissions

Nature Climate Change, Nature 
Sustainability

9 6–8

2020 EU COMMIT: Climate Policy Assessment and Mitigation Modelling 
to Integrate National and Global Transition Pathways

Nature Communications 9 43

2018 EU CD–LINKS: Linking Climate and Development Policies–
Leveraging International Networks and Knowledge Sharing

Nature Energy, Nature 
Sustainability

6 44,45

2017 USA EMF 33: Bio-energy and Land Use Climatic Change 12 46

2017 USA EMF 30: Short-lived Climate Forcers/Air Quality Climatic Change 9 47

2017 EU ADVANCE: Advanced Model Development and Validation 
for the Improved Analysis of Costs and Impacts of Mitigation 
Policies

Nature Climate Change, Energy 
Economics

7 48,49

2016 USA LAMP: Latin American Model Intercomparison Project Energy Economics 6 50

2014 EU AMPERE: Assessment of Climate-Change Mitigation Pathways 
and Evaluation of the Robustness of Mitigation Cost Estimates

Technological Forecasting and 
Social Changes

11 51

2014 EU LIMITS: Low-Climate-Impact Scenarios and the Implications of 
Required Tight Emission Control Strategies

Nature Climate Change, Climate 
Change Economics

6 52,53

2013 USA EMF 27: Global Model Comparison Exercise Climatic Change 18 54

2013 EU ROSE: Roadmaps toward Sustainable Energy Futures Climatic Change 3 55

2012 EU RECIPE: Report on Energy and Climate Policy in Europe Climatic Change 3 56

2012 USA AME: Asian Modelling Exercise Energy Economics 19 57

2010 Japan Marginal Abatement Cost study Sustainability Science 3 58

2011 USA EMF 25: Energy Efficiency and Climate-Change Mitigation (Non-journal article) 10 59

2010 EU ADAM: Adaptation and Mitigation Strategies Supporting 
European Climate Policy

Energy Journal 5 60

2009 USA EMF 22: Climate-Change Control Scenarios Energy Economics 10 61

2006 EU IMCP: Innovation Modelling Comparison Project Energy Journal 11 62

2006 USA EMF 21: Multi-gas Mitigation and Climate Change Energy Journal 19 63

2004 USA EMF 19: Climate Change: Technology Strategies and 
International Trade

Energy Economics 14 64

1999 USA EMF 16: Costs of the Kyoto Protocol Energy Journal 13 65

1996 USA EMF 14: Integrated Assessment of Climate Change (Non-journal article) 4 66

1993 USA EMF 12: Controlling Global Carbon Emissions—Cost and Policy 
Options

American Economic Review 10 67
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energy system should have internal feedback), to judge whether the 
study is valuable and eligible to use resources of multiple IAM teams.

There should be a central organization that handles the overall 
IAM MIPs (including endorsement of MIP proposals), which would be 
equivalent to the World Climate Research Programme for the CMIP. 
The current Integrated Assessment Modelling Consortium (IAMC; 
https://www.iamconsortium.org/) could be a strong candidate as a 
corresponding organization in the IAM community, but others may 
be found to be more suitable. Special attention should be paid to the 
approval of MIP proposals, which should be inclusive and scientifi-
cally relevant. Furthermore, there should be some flexibility in this 
endorsement because if the standard is too strict, it will delay studies 
undertaken by IAMs.

Open the protocol and revise
The steering committee for each MIP writes the MIP protocol and makes 
it publicly available. For example, as CMIP does, IAM could also use a 
journal such as Geoscientific Model Development, but it is not necessarily 
limited to specific journals. The public review of the MIP protocol before 
its implementation would offer numerous advantages. First, it would 
leave room for improvement of the protocol, particularly by non-IAM 
modellers, who would have different perspectives from conventional 
IAM modellers. These external views may provide an opportunity to 
reconsider the proposal and make it more impactful. Second, individual 
modellers can check whether they can join or not, and if needed, they 
can request amendments to allow more models to participate. Third, it 
would enable IAM teams to plan their resource allocation or seek funding 
for their studies. Eventually, the IAM community would become more 
open, more transparent and better able to address critiques directed at it.

Implement protocol by IAMs and submit scenarios
Individual IAMs decide whether to join the MIP on the basis of their own 
criteria, and the model outputs are submitted to an IAM MIP database. 
There must be a data centre to compile IAM output information, to 
facilitate the MIPs that will be discussed at the next section.

Model registration is needed. At present, the International Insti-
tute for Applied Systems Analysis (IIASA) plays a central role in model 
registration, in conjunction with the data host. Rather than maintaining 
the current approach for IAM MIPs, it may be preferable to consider 
making model registration an independent function.

Another important element for this process is vetting (that is, 
quality checks). At present, a tripartite vetting procedure is being 
implemented in a subset of MIPs within the IAM community. One is to 
ensure consistency with historical records, which is relatively simple 
when comparing statistics for energy and agriculture. Another is the 
near-term feasibility of specific projects that are not amenable to 
drastic changes in the short term. For example, the construction of new 
nuclear power plants in the short term is strongly constrained by the 
current plan. The final one is to check the consistency among variables 
(for example, the additivity of variables between the total and the sum-
mation of subcategories). The IAM community can therefore build the 
vetting system on existing vetting processes. In the meantime, the qual-
ity checks would be dependent on MIPs and their primary focus. For 
example, if an MIP has a special focus on bioenergy, it would be natural 
to have more requirements for bioenergy-related variables than other 
focused MIPs. In addition to these vetting procedures, there should 
be further data checks, bug fixes and refinement of the scenarios, 
which have been also carried out by current MIPs conventionally. These 
steps would also play a role to bring opportunity to advance models. 

BOX 1

Detailed history of MIPs in the IAM community
In the 1990s, most IAM MIPs were conducted under the EMF, which 
regularly coordinated such global studies. EMF 1466 was completed 
in 1996, followed by EMF 1665, which was a substantial step forward 
in that the number of participating models expanded substantially, 
with participation from Australia, Europe and Japan. Since then, 
EMF global MIP studies have resulted in the construction of about 
10–20 models worldwide. In the 2000s, three EMFs were developed: 
EMF 19, which focused on carbon constraints and advanced energy 
technologies64, EMF 21, which dealt with climate stabilization 
scenarios considering non-CO2 greenhouse gas emissions63, and 
EMF 22, which examined degrees of participation in climate policy61. 
In addition, an MIP initiated by the EU-funded Innovation Modelling 
Comparison Project68 focused on endogenous technological 
changes.

In the 2010s, MIPs continued under the umbrella of the EMF, 
including EMF 27, EMF 30 and EMF 33, which investigated the 
availability of technology54 and the impacts of climate responses, 
focusing on short-lived gases47 and the potential of bioenergy46. 
Other MIPs conducted under EMF coordination included economic 
or non-IAM models such as EMF 3669; however, these were not 
centred around IAMs. In parallel with these EMF activities, the 2010s 
represented a very different landscape for the IAM field, in which 
a number of model comparison studies were based on EU-funded 
projects, including Adaptation and Mitigation Strategies Supporting 
European Climate Policy in 201060, Report on Energy and Climate 
Policy in Europe in 201256, and Roadmaps toward Sustainable Energy 
futures in 201455. Long-term effects of delayed participation in climate 
mitigation, burden sharing and economic impacts were addressed 

by Low-Climate-Impact Scenarios and the Implications of Required 
Tight Emission Control Strategies in 201452 and the Assessment 
of Climate Change Mitigation Pathways and Evaluation of the 
Robustness of Mitigation Cost Estimates in 201451. CD–LINKS studies 
during 2016–2019 and Advanced Model Development and Validation 
for the Improved Analysis of Costs and Impacts of Mitigation Policies 
(ADVANCE) projects during 2015–2018 produced the first MIPs under 
the 1.5 °C target44,45,48, focusing on investment, food security and 
residual emissions. ADVANCE placed special attention on renewable 
energy49. In 2021, Exploring National and Global Actions to Reduce 
Greenhouse Gas Emissions (ENGAGE) addressed constraints on 
negative emissions and associated land-use-related impacts, and 
in 2020, Climate Policy Assessment and Mitigation Modelling 
to Integrate National and Global Transition Pathways (COMMIT) 
discussed the effects of nationally determined contributions and 
good practices43.

During the 2010s, the Asian Modelling Exercise and Latin 
American Model Intercomparison Project were conducted with the 
support of the USA50,57, focusing on specific regions within a global 
context, and the Marginal Abatement Cost comparison was led by 
Japan58; the latter two projects were not supported by either the EMF 
or the EU.

There are also attempts to collect national scenarios, such as 
Linking Climate and Development Policies–Leveraging International 
Networks and Knowledge Sharing (CD–LINKS)23,24, which included 
individual national scenarios70–76, COMMIT77, and the Deep 
Decarbonization Pathways Project. In addition, specific regions such 
as the European Union have developed regional MIPs78,79.

http://www.nature.com/natureclimatechange
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Moreover, the standardization and automation of the vetting process 
would be key to keep the additional workload minimum level, and that 
is now an ongoing activity in the Scenario Compass Initiative (https://
scenariocompass.org/), which will be available shortly.

Publish papers based on MIP experiments
Finally, the MIP steering committee writes a paper focusing on the 
proposed topic, and the data are released to the public after the paper 
is published, which should be informative to climate policymakers. The 
database can be transferred to IPCC if needed at this point.

Benefits and key feature of the proposed platform
The benefits of the proposed platform have already been perceived. 
First, the improved inclusivity of MIPs would allow IAMs that are cur-
rently unable to join MIPs to participate, which would provide broader 
perspectives, raise the capacity of such models within the research 
community and mitigate regional bias in IAMs. Second, researchers 
who were previously unable to join the IAM community would have 
new opportunities to do so and could leverage these opportunities 
to obtain funding in their own countries. Third, a public review of the 
MIP protocol in advance of model implementation would leave room 

for improvement, particularly by non-IAM modellers, who would have 
different perspectives from conventional IAM modellers. Eventually, 
the IAM community would become more open, more transparent and 
better able to address critiques directed at it. Broadening participation 
could also lead to extending and enhancing the research agenda itself. 
While Zimm et al.30 intensively discussed the importance, the research 
related to justice and inequality and its enhancement are still taken by 
developed countries. This proposal would further encourage the global 
south to take the initiative in such activities and establishing new rel-
evant studies for the future. IPCC processes can directly benefit from 
this proposal, but this system can be easily extended to other topics and 
broader context. For example, nationally or regionally focused MIPs 
could be priorities, as well as MIPs not focused primarily on climate 
change, such as MIPs related to sustainable development, agriculture 
and technology diffusion under this platform.

Here maintaining flexibility could be critically important for con-
sidering the long-term shift of the community from the MIP proposal 
endorsement to the data publication rule. An IAM simulation requires 
fewer computational resources than an ESM, such that IAMs can make 
quick decisions and implement model runs that react to actual societal 
events. For example, some COPs may lead to international agreements 
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Fig. 1 | Current and proposed MIP systems for the IAM community. Top: current MIP system. Bottom: proposed MIP system.
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that have never been assessed by IAMs but would greatly benefit from 
such assessment. Under such circumstances, it would be natural to 
set up a corresponding MIP. The data publication rule can be similarly 
considered. Some MIPs need to have an urgent task to respond to 
actual societal demand (for example, assessment of the latest climate 
policies). In such cases, it would be beneficial to have flexibility here 
as well. Vetting criteria could be flexible depending on the MIPs and 
their objectives.

Challenges to increase participation
In the meantime, the proposed platform is not the perfect solution to 
the current situation. To comprehensively address the issue of inclu-
siveness in IAM scenarios, holistic approaches are necessary. At least 
three additional points can be highlighted, namely, capacity develop-
ment, infrastructure development and financial support, which are 
further discussed in the following (Fig. 2). They are interlinked and 
enhance, support or catalyse the process through some relationship. 
The proposal in this Perspective could be a crucial trigger for enabling 
capacity development and financial support.

Capacity development
This proposal itself has a partial role in capacity development. Many IAM 
teams in the world have not been able to participate in previous MIPs. 
Providing more opportunities will facilitate engagement of many new 
modelling teams in climate policymaking in each country, which would 
help increase their chances for securing funding and human resources. 
As mentioned in the introduction, simply joining MIPs provides a great 
opportunity to improve models and advance modelling techniques.

However, there is no doubt that improvements in capacity building 
are essential to allow broader participation in the IAM MIPs. Meaningful 
MIPs are based on strong support and resources, which require suffi-
cient investment and capacity to give modelling teams and countries 
sufficiently advanced IAMs. In the meantime, there should be a clear 
distinction between relatively mature and immature IAM teams. As 
comprehensively described by Fujimori et al.31, most capacity develop-
ment activities have been focused on helping IAM teams in developing 
countries simply get started. For those regions that do not have a basis 
of the IAM modelling, conventional types of capacity development, 
such as educating and training models, play a vital role. Thus, long-term 
support for building capacity in the global south, with a particular 
focus on those countries and regions that currently have no or very 

little capacity, is needed and ultimately depends on governmental and 
philanthropic funders.

However, while the primary concern in the past was to consider 
the broad participation of modelling teams from various regions in 
IAM MIPs, there are several well-recognized IAM teams in the global 
south, for example, in China and Brazil32,33, that have relatively richer 
experiences and more time to be developed than others in the global 
south. For them, the proposed platform in this study would have a criti-
cal role, and in the meantime, the enhancement of team development 
and enforcement of modelling skills would be a critical element that 
would require sustained financial support and a team development 
plan within each country.

Infrastructure development
A data server or storage system would be needed. Although CMIP data 
are managed by multiple data centres34, IAM outputs require a lower 
data-storage capacity than climate models, such that a single data 
centre may be sufficient. In the past, this role has been fulfilled by the 
IIASA, which may be sustainable for future IAM MIPs. The storage capac-
ity required for ESM data outputs is very high; therefore, the CMIP has 
a specific data infrastructure35, whereas IAM results could potentially 
be managed by a single institute. However, it would also be valuable 
to think about the redundancy and back-up options.

Some CMIP data preparation processes are commonly used in 
multiple MIPs, such as historical concentration data, air pollutant 
emissions36, future emissions and land-use scenarios37–39, which may 
also be required in IAMs, albeit less intensively. Such data preparation 
sometimes requires high-level model representation; support would 
be required for any models that cannot offer such representation. For 
example, few IAMs can fully represent all relevant greenhouse gas 
emissions, including non-CO2, needed to run simplified climate models 
based on IAM scenarios. To address this issue, common emissions sce-
narios may be useful for supplementing scenarios for models that lack 
emissions from certain species, as observed in previous IPCC reports40.

Financial support and mechanism
Governmental support is essential for sustaining activities relevant to IAM 
MIPs. In the ESM community, the World Climate Research Programme is 
supported by the governments of multiple countries and represents the 
foundation for all CMIP activities, whereas the IAMC is not. Although there 
are no specific funding mechanisms at this stage, there may be potential 
to have such ones if the scientific and societal demand is well recognized. 
In addition to a sufficient volume of financial support, funding sources 
should be diversified and should take into account the aim of avoiding 
bias among specific countries. Given the influence of the IAM scenarios 
and their value, we believe that this investment would be beneficial for 
the governments of many countries. While this type of investment would 
be necessary to sustain the research community, financial support for 
relatively immature modelling teams would also be required to develop 
the model and its associated teams, as mentioned earlier.

Final remarks
Overall IAM research activities could become less efficient because 
these types of community activities require substantial additional 
human and time resources. For example, the workload related to data 
quality control may be anticipated to pose many challenges. Thus, it 
may not be realistic to change the system directly and suddenly. Rather, 
we suspect that transition phases will eventually reach the inclusive 
community. It may be impractical for every MIP to be forced to fol-
low the prescribed steps, such that some flexibility may be required. 
Moreover, if additional resources needed for this process cannot be 
obtained, the IAM community may have to reconsider its priorities and 
resource allocation strategy.

The IAM community has already initiated an attempt to create an 
open MIP for national scenarios. Specifically, the scenario protocol 

Capacity
development

Open and
transparent

IAM MIP
platform

Infrastructure
development

Financial
mechanism

Broad participation in IAM MIP 
and its community

• Training in academic education
• Team development for relatively

mature countries and teams

• For sustaining international 
research community

• For capacity development 
purpose

• Database system
• Automated scenario-vetting system
• Data preparation for harmonization

• Relevant research agenda setting 
(for example, equity and justice)

Fig. 2 | The relationship between this open and transparent IAM MIP platform 
and relevant supporting systems. Three relevant elements consist of multiple 
research community activities.
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to run national IAMs was posted openly on the IAMC website41, calling 
for scenario submissions; it was the first MIP to make such an open 
call in the IAM community, although the model coverage is national. 
Another example is CMIP7 ScenarioMIP42. As expected, there are many 
challenges to address during the timeline from setting up the protocol, 
database construction and model registration to obtaining scenario 
data. However, the community has made progress through learning 
by doing. The shift to open, transparent and inclusive MIPs should 
strengthen the IAM community, which must be able to inform cli-
mate change mitigation-related scientific knowledge better and thus 
contribute to improving climate policy and societal transformation 
towards climate neutrality.
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