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Supplementary Material 1: 
Method
This paper analyses the options to broaden the base of climate finance providing countries under the UNFCCC in a mixed methods review (See section 3). This online Supplementary Material explains the four review methods used in Section 3.1-3.4.
1. Changing commitments under international instruments
This review compares eight international agreements, declarations and agendas on climate, environment and development on the commitments of Non-Annex II countries to provide finance. While differing on whether they are legally binding and although countries attach different weights to them, the chosen documents represent instruments that have built on each other with openness to a global participation, unlike smaller and more closed groups such as the G20, the EU, the OECD and other bilateral, regional and interregional arrangements.
We believe these eight agreements, declarations and agendas represent the most important ones on climate, environment and development in the last 15 years. This short time frame is chosen to indicate that: 1) the dichotomy between developed and developing countries is not as strong as it was in older agreements (see e.g. [1,2]; ) and 2) the bifurcation, to the extent that it still exists, is not always the same as under the UNFCCC.
To source the right information, all agreements, declarations and agendas were scanned in their entirety with a particular focus on arrangements around financing and responsibility. Finance sections were read and analysed in their entirety. In addition, a keyword search was conducted to make sure all parts of the documents were considered that might relate to financing arrangements. Searched words included ‘finance[e/ing’, ‘invest[ing/ment]’, ‘develop[ed/ing’, ‘support’, ‘South’, ‘donor’, ‘aid’, ‘provid[er/ing]’, ‘contribut[e/ing]’ and  ‘recipient’. 
2. [bookmark: _Ref154156450]Responsibilities and capabilities
[bookmark: _Ref157542152]This review analyses and applies criteria to identify countries’ responsibilities and capacities to provide climate finance. While in the climate finance literature, hardly any studies on this exist (notable exceptions include [3–5]), a substantive number of assessments are available on countries’ fair shares to reduce GHG emissions.
1. First, the assessed literature highlights the most common approaches and indicators by objective, indicator, and identified countries. As different dimensions account for different aspects and as no indicator is covering all facets, a set of indicators has been developed.
2. Second, based on the identified indicators for countries’ responsibility and capacities, threshold values are calculated. The underlying assumption for this approach builds on relevant studies [6,7]. 
3. Third, the analysis puts country level data into practice by comparing with the identified thresholds (e.g., median Annex 2 country values). A positive decision is defined as country value that is higher than the threshold and shown in Table 2. 
4. Fourth, aggregating positive decisions supports the identification of potential countries to broaden the climate finance provider base with. 
2.1. Reviewed literature
Studies quantify recent und historical national GHG emissions of countries using different indicators. This includes cumulative CO2-eq p.c. emissions, partly weighted CO2, CH4, N2O, SO2 emissions. Calculating national responsibilities includes funding of mitigation and adaptation among nations [8], caused income losses by top emitters [9], financial compensation owed to the undershooting of countries of the Global South [10], cost of climate damages and financial compensation [11], or NDC finance fairness justifications [12]. Underlying frameworks to calculate ‘fair share’ level of emissions are based on various principles such as equality and other principles of environmental law [13], climate liability [11] or national accountability [6]. 
Overall, the choice of starting year is important as it affects the relative cumulative emissions of early industrialized countries and emerging economies like China, India, and Brazil. No single indicator covers all facets. Thus, the relative shares derived from the cumulative emissions are capturing the causal contribution aspect of countries’ responsibilities, but it does not reflect on other potentially relevant country aspects, including the population size. The absolute emission indicator is discriminate against larger countries. The related emission per capita indicator is not able to reflect causal contributions, given the impact of attributing similar values. For instance, comparing Russia and Luxembourg with both around 12tCO2 p.c. in 2022, but a 200-fold difference in aggregate emissions. Applying aggregate emissions and income p.c. does not disadvantage larger countries as the consequent ‘fair share’ estimate is effectively distributed across populations [5].
2.2. Identified indicators
In order to balance the different dimensions, we are building on the literature (e.g. [6,7]) and consider time, emission, and relative dimensions to ensure a balanced view. The time dimension considers current levels in a specific year (e.g., 2019), and as cumulative emissions starting from a certain year. We are following the recommendations from Colenbrander [6] using 1990-2019 emissions. 
On the emission scope dimension, most studies focus on CO2 emissions, while some include all relevant GHGs such as CH4, N2O, SO2 [14]. The relative dimension describes the relationship of emissions to either population size or national income. Studies consider emissions per capita and emission intensity emissions per unit of gross national income (GNI) [6] or gross domestic product (GDP) [7,9].  Relative emissions based on population size or national income typically consider territorial emissions, which do not account for emissions embedded in traded goods. This generally underestimates the GHG emissions from countries with high consumption patterns. For example, in Europe, CO2 emissions per capita were 20% higher for consumption-based emissions compared to production-based emissions, whereas in Eastern Asia consumption-based emissions are 20% lower compared to production-based emissions in 2018 [15]. Furthermore, CO2 emissions from international aviation (1.7%) and shipping (1.9%) of total fossil fuel CO2 emissions in 2019 [16] are not included at all in the reviewed literature. While the responsibility for these emissions is not assigned to specific countries under the Paris Agreement, it is noted that OECD countries (and upper-middle income economies (e.g. China)) are responsible for 62% and 28% respectively of CO2 emissions from passenger aviation [17]. 

Table S1: Identified indicators. 
	Responsibility
	Capabilities

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Cumulative CO2 emissions p.c. (metric tons, 1990-2019)
	CO2 emissions p.c. (metric tons, 2019)
	Absolute CO2 emissions (metric tons, 2019)
	GNI in current billion US$ (mean, 1990-2019)
	GNI p.c. (current thousand US$., 2019)
	Absolute GNI (current billion US$, 2019)


Note: GNI=Gross National Income

2.3. Calculated thresholds
We follow Michealova et al. [7] and Colenbrander et al. [3] and benchmark Non-Annex II countries against the median of 23 Annex II country[footnoteRef:2] values (thus excluding the EU). Non-Annex II countries with higher values than the calculated median are marked with a positive decision (‘yes’ in Table 2). The decision is ‘yes’ if the country has higher historical emissions (1), relative emissions (2) and absolute emissions (3), than the median Annex II country values. The decision is ‘yes’ if the country has higher historical income (4), relative income (5), absolute income (6), than the median Annex II country values. [2:  Australia, Austria, Belgium, Canada, Switzerland, Germany, Denmark, Spain, Finland, France, United Kingdom, Greece, Ireland, Iceland, Italy, Japan, Luxembourg, Netherlands, Norway, New Zealand, Portugal, Sweden, United States.] 

By using the median value (p50) for each indicator, it ensures a conservative approach and does not set a high bar, considering that the large majority of climate finance comes from the Annex II countries that are above the median (see [18]). A positive decision is defined as “Yes”, if equation (1) is true:
[bookmark: _Hlk169868989]	, with A = {1, 2, 3, 4, 5, 6}				(1)
with Country representing all UNFCCC member states (excl. Annex 2 countries).  A is the set of the six indicators. To calculate the Median (p50) Annex 2A  of the values from all Annex 2 countries (n=23) for each Indicator defined in A, values are sorted from low to high as illustrated in (equation 2).
 						(2)
The Median (p50) Annex 2A is the value in the middle, which is calculated for uneven numbers by the average of the middle and middle + 1 divided by 2 (equation 3). 
					(3)
Table S2 summaries all threshold values (Median (p50) Annex 2) for each of the six indicators.

Table S2: indicators, including calculated thresholds. 
	Reviews
	Responsibility
	Capabilities

	Indicator 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Unit
	Cumulative CO2 emissions p.c. (metric tons, 1990-2019)
	CO2 emissions p.c. (metric tons, 2019)
	Absolute CO2 emissions (metric tons, 2019)
	GNI in current billion US$ (mean, 1990-2019)
	GNI p.c. (current thousand US$., 2019)
	Absolute GNI (current billion US$, 2019)

	Threshold
	244.82
	7.04
	64,770
	397.66
	48.88
	549.54



2.4. Aggregate positive decisions
Finally, all individual positive decisions are aggregated for each country (equation 4). All indicators are weighted equally as shown in equation. 
	 	(4)
The maximum number of positive decisions in the sample are ‘5’ for South Korea and the Russian Federation. In 5 out of the 6 indicators, the countries are score higher than the median Annex 2 value respectively. In total 47 non-Annex II countries are identified with at least one positive decision. Countries with 0 decisions are not reported in the main text or Table 2.
 
3. Institutional affiliation
This review only addresses countries institutional affiliation, in line with Michaelowa et al [7]. Countries’ scores on, for example, the Human Development Index, the World Bank country classifications by income level, the IMF list of ‘advanced countries’, or the list of developed countries that is used for statistical purposes by the United Nations Conference on Trade and Development are excluded here.
The review focuses on institutions that have a very large representation of Annex II countries (G20) or originated as a developed country group (the EU and the OECD). Groups that exclusively have Annex II country members (e.g. the G7) or non-Annex II country members (e.g. BRICS) are excluded.
Assumptions: It was decided not to identify countries that should be excluded as potential climate finance providers based on institutional affiliation, for example through membership of the Leads Developed Countries or the Small Island Developing States (SIDS), because it is out of the scope of this paper. More research on this could be done, depending on how the discussions on the New Collective Quantified Goal move forward (see also Section 5). 
 
4. Willingness
This review aggregates data from 27 different funds with a global openness (i.e. to contributions from all countries), even when such funds have a specific reach (e.g. the Amazon Fund, the Central African Forest Initiative (CAFI) and the Congo Basin Forest Fund (CBFF). In other words, financial willingness towards these funds could not be distorted by specific limitations about who can contribute. Other relevant financing sources have been kept out of this review for similar reasons, as the case of public development banks (PDBs). While central for the current financial architecture, contributions to national and multilateral development banks are normally limited to specific donor and regional members. Although collectively projecting their reach globally, contributions to different PDBs are normally limited to a closed group of shareholders. For example, to donor and regional members, in the case of MDBs, and to national governments for most NDBs. The variety of PDBs in terms of access would require a specific methodology to classify and derive the willingness of non-Annex II countries to contribute, falling outside of the scope of this paper. Since aiming at a proxy for the financial willingness of countries towards global solidarity and the global commons, the authors have opted to maintain PDBs and other regionally and locally bounded funds out of the analysis. Yet, it is important to highlight their relevance for any future investigation, particularly quantitative-focused ones on climate finance. Such relevance is likely to increase if calls for MDBs’ capitalisation and expansion materialise, as recently debated within the proposed reforms of the global financial architecture [19,20].
Data was sourced from Climate Funds Update as well as from individual fund websites and relevant documents. The different sets of aggregated data also had different year ranges (see Table S3). The review focuses on actual contributions, not pledges.
The use of different data sources might cause inconsistencies (e.g. in exchange values of pledges in non-dollar currencies). Timeframes of funds are sometimes inconsistent. For example, some funds are replenished on an ad hoc basis (e.g. Adaptation Fund) and others in multi-year cycles (e.g. the GCF and the GEF). The cut-off date for this research (January 2022) means, for example, that the second replenishment of the GCF is not included. However, the data quality is sufficiently high for this analysis given that the aim is to understand countries’ willingness to contribute, rather than to compare and rank such contributions. 

Table S3. Data sources of finance contributions to funds
	Source
	Fund
	Year range

	Climate Funds Update
	Adaptation for Smallholder Agriculture Programme (ASAP)
	2003 - 2022

	
	Adaptation for Smallholder Agriculture Programme (ASAP+)
	

	
	Adaptation Fund
	

	
	Amazon Fund
	

	
	BioCarbon Fund
	

	
	Central African Forest Initiative (CAFI)
	

	
	Clean Technology Fund (CTF)
	

	
	Congo Basin Forest Fund (CBFF)
	

	
	Forest Carbon Partnership Facility - Readiness Fund (FCPF-RF)
	

	
	Forest Carbon Partnership Facility - Carbon Fund (FCPF-CF)
	

	
	Forest Investment Program
	

	
	Global Environment Facility (GEF)
	

	
	Global Climate Change Alliance
	

	
	Global Energy Efficiency and Renewable Energy Fund
	

	
	Green Climate Fund (GCF)
	

	
	Indonesia Climate Change Trust Fund (ICCTF)	Comment by Luis H Zamarioli: These funds I selected undermine our justification, that we have chosen funds with global reach - both for keeping MDBs out of the study, but also for selecting out other (many) regional funds.

How easy it is to exclude these ones from our data?

Does it change much the results?
	

	
	Least Developed Countries Fund
	

	
	MDG Achievement Fund
	

	
	Partnership for Market Readiness
	

	
	Pilot Program for Climate Resilience
	

	
	Scaling-Up Renewable Energy Program for Low Income Countries
	

	
	Special Climate Change Fund
	

	
	UN-REDD Programme
	

	Website
	Environment Fund
	2010 – 2023

	Website
	Joint SDG Fund
	2017 - 2023 

	Report of the Ninety-Second Meeting of The Executive Committee
	Multilateral Fund
	1991 – 2023

	Website
	Global Fund to Fight AIDS, Tuberculosis and Malaria
	2001 – 2023 



Raw data from the Climate Funds Update website was sorted according to country and their respective deposited contributions to each fund. Following this, the Global Fund data was sorted by country and years of contributions were aggregated to cumulative contributions per country. This data was then merged with the Climate Funds Update data set, sorted by country, to form a main data set. The same process was done to merge data from the Environment Fund and the Joint SDG Fund to the main data set, as the website also sorts its data per year. Finally, given that the data from the Multilateral Fund was already cumulative across years, the data was simply merged with the main data set, by country.
The data was then split according to the Convention’s country denomination of Annex II/Non-Annex II. Countries in each list were then classified according to World Bank income level and region. 
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