
   
 

 

Overview 

At the United Nations Climate Change Conference in Copenhagen in 2009, developed countries – as listed in Annex 

2 of the United Nations Framework Convention on Climate Change (UNFCCC) – committed themselves to the goal  

of jointly mobilizing 100 billion US$ a year from 2020 onwards for addressing the needs of developing countries 

(UNFCCC 2010). Most recently – in the «Paris Agreement» at the COP 21 – the parties agreed to continue their 

collective mobilization goal through 2025 and set a new quantitave target from a floor of 100 billion US$ per year 

(United Nations 2015). The Secretary-General of the United Nations established the so-called High-level Advisory  

roup on Climate Change Financing in February 2010 with the mandate to identify and discuss potential sources of  

finance. The Advisory Group classified these sources into four categories: public sources, development bank  

instruments, carbon market finance, and private capital (United Nations, 2010).  

 

In this article, we focus on the four most promising public sources for climate finance identified by the UN Advisory 

Group: An international price on CO2 emissions, a wires charge on electricity consumption, a tax on international 

transport services, and the removal of fossil fuel subsidies. We complement the assessment of the UN Advisory 

Group in two ways. First, we provide a  comprehensive quantification of global and regional economic costs 

associated with raising revenues in Annex 2 countries via the four above mentioned public sources. Second, we 

assess the impacts of those different climate finance options on global  CO2 emissions – acknowledging that climate 

finance policies still pursue the objective of curbing global  CO2 emissions in a cost-efficient manner.  

Methods 

To assess the economic and CO2 emission impacts of different climate finance options we use a standard static multi-

region multi-sector computable general equilibrium (CGE) model of the global economy. The particular virtue of 

CGE models is their rigorous microeconomic foundation in Walrasian equilibrium theory which accommodates the 

coherent welfare accounting of market supply and demand responses to policy shocks. A detailed algebraic model 

description is given in Böhringer, Rutherford, and Springmann (2015). For model parameterization we use the 

GTAP data set version 8.1, see Narayanan, Aguiar, and McDougall (2012). The analysis will soon be updated to the 

most recent GTAP version 9 (Narayanan, Aguiar, and McDougall 2015).  

Results 

We find that the four instruments differ markedly in their cost-effectiveness of raising climate funds. They also have 

very diverse implications for the cost incidence among developed and developing countries. CO2 pricing or a tax on 

electricity consumption in Annex 2 countries induce significant cost on Non-Annex 2 countries through changes in 

international prices (the so-called terms of trade). By contrast, a tax on international transport services or the removal 

of fossil fuel subsidies within Annex 2 lead to welfare gains for Non-Annex 2 compared to the business-as-usual. 

The economic incidence of raising climate funds must be considered when it comes to a more comprehensive 

appraisal of alternative funding instruments.  

 

Furthermore, the implementation of the four instruments has quite different implications for global CO2 emission 

levels. Obviously, the climate effectiveness of instruments does not only depend on the change in emissions within 

Annex 2 countries, but also on the emission changes triggered in Non-Annex 2 countries. For example a tax on 

transport services within Annex 2 leads to increased fuel use in Non-Annex 2, thereby reducing the cost-

effectiveness of this instrument with respect to global emission reduction. As the provision of climate funds should 

not overlap in a counterproductive manner with carbon abatement policies, it is important to monitor the emission 

impacts of alternative instruments for raising climate funds. 
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Conclusions 

In this paper we provide an assessment of macroeconomic adjustment cost that go along with raising climate funds 

from four alternate public sources in Annex 2 countries: CO2 emission prices, wires charges on electricity 

consumption, a tax on international transport services, and the removal of fossil fuel subsidies. We find that these 

four options do not only induce very different global costs to raise given amounts of revenues, but – in absence of 

compensating income transfers to Non-Annex 2 countries – have very diverging implications for the cost incidence 

between developed and developing countries: CO2 emission prices and a tax on electricity consumption in Annex 2 

countries shift significant shares of the burden to Non-Annex 2 countries, while a tax on international transport 

services and the removal of fossil fuel subsidies within Annex 2 even lead to welfare gains for Non-Annex 2 

compared to the business-as-usual.  

 

Since a central objective of international climate policy is the cost-effective mitigation of climate change, it is 

important to consider the global CO2 emission impacts of alternative fund raising policies. While a  CO2 price is the 

most targeted and thus effective instrument in terms of CO2 emission abatement, the effectiveness of the “indirect”  

CO2 policy instruments of an electricity tax, transport tax and removal of fossil fuel subsidies hinges critically on the 

way they affect emissions in Non-Annex 2.   

 

This paper has focused on the separate assessment of alternative public sources for raising climate funds. In policy 

practice, these instruments will be rather combined than used in isolation in order to provide the target climate fund 

revenues of 100 billion US$ from 2020 onwards. Subsequent research thus should investigate the interactions across 

the various climate finance instrument and identify a cost- efficient instrument mix with respect to revenue and CO2 

emission constraints. 
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