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Financial Gradients: a financial 
mechanism for climate or 
sustainable development action
Arnab Bose, TERI

The present debate in Climate Finance is whether there is a misplaced 
focus on public sources of funds from developed countries, instead 
of looking at investment grade financial resources. In other words, 

financing climate action via public funds is proving to be a constraint. 
Similar constraints also exist in programmes for Energy Access using 
Renewable Energy and other resources in the sustainable development 
domain. To address these constraints, financial and business strategies are 
often developed. While analysing such strategies, the concept of “financial 
gradients” emerged. This paper espouses the idea of financial gradients, 
which is a potential methodology for a financial mechanism for sustainable 
development action. 
	 Financial gradients can be an answer to addressing investment-grade 
climate action issues. It can be thought of in three different ways, first, as 
an approach to analyse financial flows in programmes or projects in the 
sustainable development space. It can come up with key financial indicators, 
which can point towards the health of the programme or project. Financial 
gradients can also act as a tool by which individually volatile sources of finance 
can be combined together to generate a single long-term and stable inflow 
of finance to fund a programme in sustainable development. Another way to 
describe financial gradients is as a financial mechanism to help in creating 
long-term strategies with the help of both business and financial models to 
sustain the programme or project. This paper will concentrate on financial 
gradients as a potential approach in a sustainable development programme. 

True climate action will be a large task, it may well involve an overhaul 
of the way we live, the way we use energy and other resources, in fact the 
way we use our planet. Of course, the financial support required to take 
this action will be extremely large. The International Energy Agency has 
suggested that for the energy system overhaul alone, the amount required 
will be US $10 trillion over and above business as usual (Matthews J A  
et al. 2010). 
	 However, it should be understood that money alone cannot solve the 
problem. There are large associated risks. Uncertainties can be of various 
types, for instance, scientific uncertainty, e.g. about climate sensitivity, 
feedback effects, and so on; market uncertainty like fuel price volatility; 
technological uncertainty e.g. availability of renewable technology; socio-
economic uncertainty, e.g. development of different macroeconomic 
factors or policy uncertainty, e.g. about commitment to specific targets and 
stability of CO2

 prices (Fuss S et al. 2010).

Abstract

Introduction
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	 We know that given the uncertainties and the scale of financing required, 
innovation is crucial. Therefore, to address the problem, a trend to innovate 
financial options for climate action has evolved, and one such is discussed 
in this paper.
	 There is a simple underlying argument in this paper. The problems of 
financing climate action all over the world were also the problems faced by 
a programme for Energy Access using Renewable Energy (more details in 
the case study below). A financial gradient understanding was developed 
during the analysis of the programme, which could be very helpful in three 
ways. First, as an approach to analyse financial flows in programmes or 
projects in the sustainable development space—it can come up with key 
financial indicators, which can point towards the health of the programme 
or project. Financial gradients can also act as a tool by which individually 
volatile sources of finance can be combined together to generate a single 
long term and stable inflow of finance to fund a programme in sustainable 
development. Another way to describe Financial Gradients is as a financial 
mechanism to help in creating long term strategies with the help of both 
business and financial models to sustain the programme or project. This 
paper will focus on financial gradients as an approach in a sustainable 
development programme. 

“A blinkered focus on incremental costs of mitigation in developing 
countries and what is needed in concessional public finance from developed 
country governments, seems ultimately to be unhelpful—and at the root 
of the impasse in international negotiations. A focus, instead, on securing 
the finance needed for green investments that provide light, heat, cooling, 
mobility, and secure forest ecosystems—the things that populations really 
need and private businesses can be central to the delivery of—seems to 
be a much more positive and hopeful approach. Surely, the exact nature 
and amount of public sector support from developed countries that has 
enabled this to happen is of secondary importance to the fact that these 
investments do happen in measurable and verifiable ways” (Ward 2010).
	 This is a pertinent insight; and it is true that 80% of all global 
investments emanate from the private sector (UNFCCC 2007).Instead of 
being viewed as the prerogative of some global government, climate action 
can better be looked upon as an investment opportunity. However, another 
issue that should be addressed is primary risk. Primary risk is the sum 
total of all the risks climate action entails, coupled with the risk of doing it 
the first time. The paper (Ward 2010) itself alludes to the fact that private 
investments will not go beyond implementation risk unless, of course, some 
financial model provides an exceptional return. Given this primary risk, it 
may well be that only certain sources of finance can bear this risk; public 
financial sources from developed countries are the sources, which come 
to mind immediately. The crucial thing to note here is that this source 
will not be there indefinitely, and all climate actions need adequate and 
expected financial flows in the long run. This conundrum can be solved 
with correct business and financial modeling of climate projects. Financial 
gradients is one such approach, which envisages business and financial 

Financial gradients 
• An approach

• A tool
•A mechanism
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models made with inherent understanding of the dynamic nature of the 
sources of funds. In simpler terms, financial gradients enable us to make 
business and financial models, which help in undertaking long-term climate 
action as it converts different financial sources (which by themselves might 
not be adequate or dependable) into one, which is predictable, stable,  
and adequate.   
	 The source of finance for climate action emerges as one of the most 
discussed issues in climate finance. The sources of climate finance can be 
broadly clubbed as bilateral, multilateral, public, private or philanthropic. 
Within negotiations, the focus of finance for climate action has largely been 
on public sources located in developed countries. Given the recessionary 
pressures on many parts of the world, finances in the form of private 
investments can be tapped instead (UNFCCC, AGF report 2010; Ward 
2010), especially as 86% of all global investments emanates from the 
private sector (UNFCCC 2007). Tapping and tracking financial flows for 
climate action becomes difficult without a set definition of climate finance 
(Buchner et al. 2011). 

Climate finance is that finance, which is made available to fund actions, 
which are adjudged climate actions under the ambit of UNFCCC (treaty) 
and the nature, sources, and requirements of this finance can be notably 
varied.

(This definition will be followed while talking about climate finance 
in this paper.) 

Figure 1 attempts to gauge current financial flows for specific climate action. 
This figure is based on a tracking of finance flows in 2009–10, amounting to 
US $97 billion in areas ranging from climate resilient development to low 
carbon initiatives. The study found that contrary to possible expectations 
the amount of finance available from private sources was three times 
more than public sources. Additionally, carbon finance (mostly to do with 
mitigation efforts with interplay of market mechanisms) is found to play 
a miniscule role in the overall climate finance space. The study further 
revealed that US $74–87 billion of the US $97 billion could be classified 
as investment rather than the incremental cost contribution in the climate 
action domain. Furthermore, the study indicates that a huge majority of 
climate finance (US $93 billion of the US $97 billion) was for mitigation 
centric activities, leaving very little for adaptation action. However, we have 
to look at the CPI (2011) paper with some cuation; we know that renewable 
energy investments alone were well in excess of US $100 billion for the  
2009–10 period (BNEF 2010). Is investment in renewable energy not 
climate action; these issues can get sorted out when we have a proper 
definition of climate action—the above definition can be a starting point to 
comprehend financial flows in climate action better. The earlier definition 
is the first attempt to define climate finance. It is understood that as various 
aspects and branches of financial flows will emerge; the definition will help 
set a context to the previous statement.     

Defining climate 
finance
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	 We also have to note from Figure 1 that the maximum volume of 
finances are in the private sector, and more importantly, if we categorize 
financial inflows as investment grade (whether the origin is public or private 
in nature), then this is over 80% of the inflows. The inference is simple—to 
increase the volume of climate finance the projects and programmes in this 
domain have to become investment grade.
	 One way to convey the message of ‘investment grade’ is that the projects 
or programmes in sustainable development domain have to be financially 
sustainable as well. As we have said earlier that one method to enable 
sustainable development projects to become financially sustainable is 
financial gradients.

While analysing financial data for a sustainable development project, 
there was a need to structure the sources of finance. It was noticed that 
while sources of finance for the corporate sector were well researched 
and theorized and now an established subject called corporate finance; 
the same could not be said for the sustainable development sector. It was 
also seen that not only were the nature of projects different, the sources 
of finance also had different natures: some adhering to conventional 
norms, while some sources of finance were particular and peculiar to the 
sustainable development field. Then, sustainable development projects 
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were traditionally thought to be financed only with public finance or grants 
and aid, however, overtime and certainly in recent times, there was a need 
to attract other sources. Sometimes it was felt that the nature of the same 
source was changing as well. For instance, public finance, which primarily 
consists of government money with fiscal objectives was becoming more in 
the nature of soft loans. Overall, there is a general tendency of the nature 
of finance in this sector to move away from developmental objectives to an 
investment category of financing.
	 It was also felt that financing of sustainable development projects start 
with an emphasis on grants; however, if the project has to sustain over long 
periods of time, then the project should also be financially sustainable. It 
was noticed that grants were particularly volatile in nature, and in recent 
times it is increasingly so. There are serious issues the world over with the 
availability of public finance as a pure expenditure source, with governments 
wanting to cut down public expenditure, and grants are also increasingly 
difficult to avail. Here, we are not saying that the project should be 
profitable, but merely saying that for the project to continue there should 
be enough financial inflows to carry on with the project. Then sustainable 
development project will last over a long time—at least for 25 years or 
longer. They will have time spans commensurate with major infrastructure 
projects. However, if the financial backing was being availed only via grants, 
then it will be difficult to move beyond a three-year time horizon and 
the project will die an untimely death. In order to avert such a situation, 
project managers will have to adjust their financial sourcing mechanism, or 
in other words to look for a more diffused financial mechanism, where 
the share of non-grant or non-public finance sources increase. This, if we 
view this as a series of yearly bar graphs where the amount of money is on 
the y-axis and sources on the x-axis, then in the initial years, the slope or 
gradient will be steep as one moves from grant participation to say, private 
equity participation in the project. However, the slope will become more 
gradual after a few years of the project being in existence. This will be 
indicative that the project is working well and is attracting investments on 
its own merits. Financial gradients can be indicative of the long term 
viability, sustainability, and acceptability of the project.

To develop a financial theory on programmes or projects in the domain 
of sustainable development is a daunting task. Nonetheless, in this paper, 
an attempt is made in that direction. The recent financial crisis of 2008 
has challenged conventional positions in finance. A pertinent conventional 
view point is elucidated in the Modigliani-Miller proposition (Modigliani 
and Miller 1958). It is present in all corporate finance text books, and is 
considered seminal work in capital structure of the modern corporate. It 
has served its purpose especially in the corporate sector (Merton H Miller 
1988); however, in the wake of the 2008 financial crisis, this proposition 
has to be understood in a new light—many papers allude to this topic with 
various entry points; for instance, one looks at it from an entrepreneurial 
angle (Kotch et al. 2010); or from the more holistic viewpoint of mortgages 
(Ostaszewski 2009)—the outcome of these papers point towards the premise 
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that the nature and sources of finance are important and are crucial from 
the institutional and extremely important from the governance points of 
view. The Modigliani-Miller proposition assumes symetric information 
and efficient markets. However, given the present scenario, the previous 
assumptions may not be as valid as originally inferred. 

An inference can be drawn that the nature and sources of finance play a 
crucial role in the process of value creation, both at the firm level and more 
importantly at the institutional level.  

Another facet of this paper is sustainable development. Sustainable 
development has evolved over the years, after much deliberation, to 
include three most crucial aspects of human welfare—economic, social, 
and environmental—it also includes all common areas between them. 
Sustainable development has induced a change in thought from a singular 
focus on economic growth to a more multi-faceted approach. And since 
the formulation of Agenda 21 in 1992, adopting a development path on 
the principles of sustainable development has become the goal for huge 
majority of countries around the world (Kumar 2011).
	 Given the new challenges of the financial world and the emergence of 
the concept of sustainable development, projects and programmes in the 
domain of sustainable development have to be structured and thought 
about in fresh perspective. In this paper, the focus is on looking at the 
capital structure of these projects or programmes. 
	 The method of “financial gradients” is the understanding of the nature 
and sources of finance. Inherently, a financial commitment is made for a 
particular purpose, also the mix of finance in a particular project can guide the 
results or outcomes, particularly at the institutional level. As we have seen, a 
seemingly innocuous debt-equity ratio, if not interpreted correctly can cause 
a global financial crisis. In considering the financial aspects or interactions, 
the nature of finance with the source of finance are the most important, the 
change of capital structure over time, the nature of the business model, and 
so on—all can be considered—but, the essence of financial gradients lies in 
the understanding of these interactions. In other words, there are different 
aspects or factors in financial theory. These aspects of factors  interact with 
each other, but the most important interactions for financial gradients is the 
interaction of nature and sources of finance.
	 Each case, programme or project will have its own story and its own 
set of priorities, but in the financial sense and specially in the context of 
sustainable development, the nature and sources of finance are at the core.
	 A case study below will explain this further. There we will see some 
interesting notions emerging, for example, financing sources like grants, 
which have low monitoring requirements are actually very expensive; as here the 
project implementer will have to figure out monitoring mechanisms and pay for 
it. However, in case of equity, which has the highest monitoring requirements, as 
a source of finance is much less expensive, as the equity investor will monitor the 
project on his or her own self interest, so the costs of the project implementer for 
monitoring requirement is virtually reduced to zero. 

Sustainable 
development in climate 
finance: common goal
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Let us recall that financial gradients can be seen as an approach to analyse 
financial flows in programmes or projects in the sustainable development 
space. It can develop indicators to assess the health of the project. We can 
infer that the health of the project is good if the key challenges are met 
while the project is running. Financial gradients as an approach is described 
below as a case study for a project in the sustainable development field in 
the initial years of its activity.

The key challenges will be addressed and then the analysis will follow using 
financial gradients approach. 
	 The key financial challenge to implement projects in the sustainable 
development space is to secure long-term, stable finances. This challenge 
can be broken down to two parts (particularly for non-governmental 
implementation of projects). First, how does the project diversify the sources 
of funds; and how does the project scale up funds from all the sources. 
	 Given these challenges, it can be said that a programme or project 
in the sustainable development space has attained credibility in terms of 
its financial and business models, if there are positive trends in two key 
financial indicators. First, the overall financial inflows have to increase 
from all sources—this is particularly true when a project has just started 
and scaling up is an inherent programme-level requirement. Second, over 
time the sources of finance should be diversified. Therefore, over time the 
percentage share from different sources should trend towards a more equal 
distribution.    
	 The project used to describe financial gradients as an approach is in 
the space of Energy Access using Renewable Energy and is referred to as 
EAuRE hereafter. 
	 EAuRE funds have been generated through a range of financial 
instruments, which largely include grants, but also equity investments, 
loans, syndication, payment for services, research grants, and so on. 
	 Apart from the two key challenges, there are a wide variety of questions, 
which come up and a few relevant ones are given below:
P	 How can the financial flows for the EAuRE campaign be analysed and 

trends interpreted? 
•	 Is there an increase in the volume of financial inflows in the project?
•	 Is there diversification in terms of the sources of finance?

P	 Do the trends show progress in financial viability and sustainability of 
the business model developed by EAuRE? 

P	 To what extent is EAuRE leveraging private finance? 
P	 What is the nature and quantum of public finance being leveraged by 

EAuRE?

To answer the above questions, financial gradients as an approach will be 
put to use.

Financial gradients as 
an approach 

Case Study*

*	All details in terms of data analysis and figures given here are only for exposition. The 
case study has been developed with the help of the data available from TERI’s Lighting 
a Billion Lives©a initiative. For further details on the LaBL initiative, refer to the web site 
<http://labl.teriin.org>
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	 Now, using the financial gradients methodology, capital “inflow” for 
the EAuRE project will be analysed. For the purpose of this analysis, two 
schemes of classification have been created viz. Sources and Nature. 
Source identifies the entity providing the fund, while Nature gives us the 
information about the characteristics of the financial inflow, whether it is 
equity, debt, public finance or grant, and what kind of tax or other kinds of 
financial implications are attached to them.
	 All inflow transactions were analysed and clubbed together in different 
categories within the classes. These were created keeping in mind the 
sources and nature of the fund. The following table will give out the details 
of each category.

S.No Source of EAuRE finance

1. Bilaterals

2. Multilaterals

3. Events

4. Registration charges

5. Co-funding

6. Government

7. Corporate Social Responsibility

8. Institutional Social Responsibility

9. Individuals

10. Payment for services

The categories were created such that each one is mutually exclusive of  
the other. 

The table below is on the nature of financing.

S.No Nature of EAuRE finance

1. Pure grant

2. Research grant

3. Loans (soft or otherwise)

4. Equity (including co-funding)

5. Public expenditure

Again, the categories have been created such that they are mutually exclusive 
and give us a clear indication of the evolution of the pattern of financing 
in EAuRE. The table below sums up the nature of finance with respect to 
monitoring requirements very specific to the EAuRE programme.
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Category Definition Monitoring 
requirement

Pure grant Funds given as a part of philanthropic activity or partly 
with an intention just to claim tax exemption

Negligible

Research  grant Funds given with a research objective and a tangible 
outcome is expected (a report or a product)

Low

Public expenditure/ 
subsidy

Government funds with fiscal objectives Medium

Loans Funds provided by a bank with a ToR similar to retail 
lending

High

Equity User/ community/ entrepreneur contribution towards the 
project hardware cost

Highest

Note: 
1.	 Lower monitoring requirements essentially means that the cost of monitoring will be much higher. 

Reasoning: financing sources like grants, which have low monitoring requirements are actually very 
expensive; as here the project implementer will have to figure out monitoring mechanisms and pay for it. 
However, in case of equity, which has the highest monitoring requirements, as a source of finance, is much 
less expensive, as the equity investor will monitor the project on his or her own self interest, so the costs 
of the project implementer for monitoring requirement is virtually reduced to zero. 

2.	 One point of information is that a research grant should be interpreted as equity, as the output of the 
research grant can potentially be monetized and returns can be earned as a result of that. Keeping this in 
mind then, equity and research grant both should constitute equity. 

The pie charts and the concentric circular charts help us understand the 
financial trends observed in the nature of funds received by EAuRE for the 
past three financial years. 
	 From the pie charts, it can be inferred that there is a movement from 
a pure grant-based method of financing to a more community or private 
equity-based method of financing. This equity-driven model will get further 
impetus when there are more lines of business, like provisions for charging 
for mobile telephony in addition to charging solar lanterns, are attached 
to the core model. There are various possibilities of increasing lines of 
businesses; however, the charts below for the first three years are purely for 
solar lanterns as the only line of business. 

Case study analysis

Grant (91%)

Service revenue

(2%)
Research grant

(7%)

2008/09
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	 It can be seen from the above diagrams, that in the first year of EAuRE’s 
operation, there was no equity component. This then rises to 1% in the 
second year and then to 7% in the third year. We also see that the pure 
grant component is decreasing rapidly from an ominous 91% in the first 
year to 84% in the second, and a far more viable 65% in the third year. If 
we add the research grant to pure equity, we find that the equity component 
is doing very well, from a 7% in the first year to 16% in the second year, 
and finally a very promising 27% in the third year. Overall, the non-grant 
finances are rising fast from 9% to 16% and then to 35% in the final year. 
We should remember that this strong performance in building a sustainable 
financial model was built with only one line of business; the charging 
stations have the potential to stand alone as a viable business without any 
grant component in the future when more lines of businesses are included. 
Also, we must note that here we have talked in terms of percentages, we 
must bear in mind that in absolute numbers (or amount of money being 
allocated for EAuRE) there has been huge increase across all categories. 
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The picture above is surely a cheerful picture for ‘sustainable’ business 
models in “real life”.  
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From the above diagram, we can see that there was an overall increase in 
financial inflows from year to year, and also we can see that each individual 
component also saw an increase in magnitude of financial inflows.

There is a clear trend that the grant component is decreasing and the 
equity component, both pure and in other forms, is increasing. We also see 
that the total funding across all components is increasing as well.
	 This definitely augurs well for the EAuRE finance models. There is 
a clear trend that EAuRE finance is moving from a pure grant-driven 
financial model to a more flexible model where private or investment 
category financing mechanisms are playing larger roles. 
	 We can also see that the two key indicators, one of scaling up financial 
inflows, and second, of achieving diversification from the point of view of 
sources of finance was also achieved.

In this paper, we have addressed the central debate in climate finance, 
and noted that climate action needs to attract investment-grade financing 
sources. We have also defined “climate finance” to make the exposition 
clear. “Primary risk” has been noted as a risk concept, which makes a case 
for public finance and grants in the initial stages for a climate action or 
sustainable development programme. The paper notes that climate action 
and sustainable development action has a common goal and financing both 
has a common problem. To address this problem, the concept of “financial 
gradients” has been developed. 

Case study: conclusion

Summary
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	 Financial gradients is a method of understanding financial flows 
in relation to the nature and sources of these flows. It can give us an 
indication of the health of a sustainable development or climate action 
programme. The case study in this paper reflects that it has the potential to 
develop better understanding of the financial mechanism prevalent in the 
sustainable development and climate action space. However, much more 
research needs to be done and many case studies applying the financial 
gradients method needs to be carried out to make financial gradients  
a robust and implementable concept.

Next steps: The study of financial gradients as a tool and as a  financial 
mechanism to create strategy for programmes in the climate or sustainable 
development domain is the logical next step. Also, more discussions on 
investments vs grants, primary risk, ownership conundrum in climate 
programmes and so on will follow.

The author is extremely grateful to Dr Leena Srivastava (Executive 
Director, TERI) who envisioned this study, and mentored it for months.
	 A special mention for Mr Jarnail Singh (LaBL - Light a Billion Lives©a 
programme, TERI), who has helped greatly in analysing the data. The 
author is also grateful to Dr Akanksha Chaurey (Director, Decentralized 
Electricity Solutions, TERI); Mr Debajit Palit (Fellow, LaBL); Dr Dhairya 
Dholakia (LabL, TERI); Mr K Rajagopal (Sr Manager, Project Monitoring, 
TERI); Ms Suruchi Bhadwal (Associate Director, CGER, TERI); and  
Dr Arabinda Mishra (Director, Earth Sciences and Climate Change 
Division, TERI).

Robert L Fischer, Case Western Reserve University, Cleveland, OH; Amanda 
Wilsker, Georgia State University, Atlanta, GA;  Dennis R Young, Georgia 
State University, Atlanta, GA. (2011), 2007. Exploring the Revenue Mix of 
Nonprofit Organizations: Does It Relate to Publicness? Department of 
Public Administration and Urban Studies Nonprofit Studies Program, Working 
Paper 07-32. <http://aysps.gsu.edu/publications/2007/downloads/07-32%20
FischerWilskerYoung-ExploringtheRevenueMix.pdf>.

Merton H Miller.1988. The Modigliani-Miller propositions after thirty years. 
Journal of Economic Perspectives 2 (4): 99–120, fall 1988. <ttp://www.econ.uiuc.
edu/~avillami/course-files/PalgraveRev_ModiglianiMiller_Villamil.pdf>.

Claudia Girardonea and Stuart Snaitha. 2011. Project finance loan spreads 
and disaggregated political risk. Applied Financial Economics:1725–1734. 
<http://econpapers.repec.org/article/tafapfiec/v_3a21_3ay_3a2011_3ai_3a23_3
ap_3a1725-1734.htm>.

Xavier Freixas. 2010. Post-crisis challenges to bank regulation. Article first 
published online: 1 Apr 2010; © CEPR, CES, MSH, 2010 Issue. Economic 
Policy 25(62):375–399. <h ttp://econpapers.repec.org/paper/upfupfgen/1201.
htm>.

David W Pearce and Giles D Atkinson. 1993. Capital theory and the 
measurement of sustainable development: an indicator of “weak” 
sustainability. Centre for Social and Economic Research on the Global 
Environment (CSERGE), University College London, Gower Street, London, 
WC1E 6BT, UK. Ecological Economics 8(2):103–108. <h ttp://econpapers.
repec.org/article/eeeecolec/v_3a8_3ay_3a1993_3ai_3a2_3ap_3a103-108.htm>.

Acknowledgement

Bibliography



Lambert T Koch, Wolfgang Kuhn, Marc Gruenhagen, Robert D Hisrich. 2010. 
The ‘irrelevance of irrelevance’ in entrepreneurial finance: modeling 
the cost of capital in start-ups beyond Modigliani–Miller. <h ttp://
onlinelibrary.wiley.com/doi/10.1002/jsc.856/abstract>.

Krzysztof Ostaszewski, FSA, CFA, MAAA. 2009. Modigliani, Miller and 
Mortgages. Society of Actuaries. <http://www.soa.org/library/monographs/
finance/housing-wealth/2009/september/mono-2009-mfi09-ostaszewski.pdf>.

Atul Kumar. 2011. Growth, Sustainable Development and Climate Change: 
Friends or Foes? Inaugural Address as Professor to the Prince Claus 
Chair in Development and Equity 2010–12. Utrecht University. <http://
www.princeclauschair.nl/userdata/download/28Inaugural%20addres%20
professor%20Atul%20Kumar.pdf>.

Franco Modigliani and Merton H Miller. June 1958. The cost of capital, 
corporation finance and the theory of investment. American 
Economic Review 48 (3):261–297. <h ttp://www.his.se/PageFiles/17648/
modiglianiandmiller1958.pdf> 

J Berk and P Derzo. 2007. Corporate Finance, ISBN: 0-321-41680.
H Stolowy and M J Lebas. 2006. Financial Accounting and Reporting: a global 

perspective, ISBN: 978-84480-250-0
M Bazilian, H Outhred, A Miller, and M Kimble. 2010. An energy policy 

approach to climate change. Energy for Sustainable Development 14 (4):253–
255. <http://www.sciencedirect.com/science/article/pii/S0973082610000384>

R Benioff, H de Coninck, S Dhar, U Hansen, J McLaren, and J Painuly. 2010. 
Strengthening Clean Energy Cooperation under the UNFCCC: Steps 
towards implementation. NREL report/TP-6A0-48596. <h ttp://www.nrel.
gov/docs/fy10osti/48596.pdf>.

F Biermann. 2010. Beyond the intergovernmental regime: recent 
trends in global carbon governance. Current Opinion in Environmental 
Sustainability 2 (4): 284–288. <http://www.sciencedirect.com/science/article/pii/
S1877343510000345>.

Brendenkamp H and Pattilo C, 2010. Financing the response to Climate 
change. IMF Staff Position Note SPN10/06. http://www.economicswebinstitute.
org/essays/imf-greenfund.pdf>.

B Buchner, J Brown, and J Corfee-Morlot. 2011. Monitoring and tracking 
long-term finance to support climate action. Working Paper, International 
Energy Agency and Organization for Economic Co-operation and Development. 
<http://www.oecd.org/dataoecd/57/57/48073739.pdf>.

C Cheng. 2010. A new NAMA framework for dispersed energy end-use 
sectors. Energy Policy 38 (10): 5614–5624. <http://www.sciencedirect.com/
science/article/pii/S0301421510003800>.

W W L Cheung and R Sumaila. 2011. MCA4climate: A practical framework for 
planning pro-development climate policies. Report of the MC4 Climate 
Initiative. <http://www.mca4climate.info/_assets/files/Marine_Ecosystems_
Theme_Final_Report.pdf>.

A Das and V Balakrishnan. 2010. Energy Service Companies (ESCOs) to 
Optimize Power in Peak Demand Period in Hybrid Energy System: An 
Impact on Climate Change. Green Technologies Conference 2010, IEEE. 
<http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5453792&isnumb
er=5453775>.

T Duane. 2010. Greening the Grid: Implementing Climate Change Policy 
through Energy Efficiency, Renewable Portfolio Standards, and 
Strategic Transmission Investments. Vermont Law Review 34: 711. <http://
papers.ssrn.com/sol3/papers.cfm?abstract_id=1614964>.

S Eriksen, P Aldunce, C S Bahinipati, R D Martins, J I Molefe, C Nhemachena, 
K O’ Brien, F Olorunfemi, J Park, L Sygna, and K Ulsrud. 2011. When not 
every response to climate change is a good one: Identifying principles 



16

for sustainable adaptation. Climate and Development 3 (2011): 7–20. <http://
www.ingentaconnect.com/content/earthscan/cdev/2011/00000003/00000001/
art00002>.

S Fankhauser and I Burton. 2011. Spending adaptation money wisely. Centre 
for Climate Change Economics and Policy Working Paper No. 47 and Grantham 
Research Institute on Climate Change and the Environment Working Paper 
No. 37. <http://www.cccep.ac.uk/Publications/Working-papers/Papers/40-49/
WP47_adaptation-money.pdf>.

T Fei, H Jiankun, P Xunzhang, and Z Chi. 2011. How to Measure Carbon 
Equity: Carbon Gini Index Based on Historical Cumulative Emission 
Per Capita. FondazioneEni Enrico Mattei Working Paper 584. <http://www.
bepress.com/cgi/viewcontent.cgi?article=1594&context=feem>.

S Fuss, J Szolgayova, N Khabarov, and M Obersteiner. 2010. Renewables 
and climate change mitigation: Irreversible energy investment under 
uncertainty and portfolio effects. Energy Policy. <http://www.sciencedirect.
com/science/article/pii/S0301421510005318>.

A Ghosh. 2010. Negotiating around Tradeoffs: Alternative Institutional 
Designs for Climate Finance. European Climate Platform report No. 
10. <http://www.ceps.be/book/negotiating-around-tradeoffs-alternative-
institutional-designs-climate-finance>.

M Grubb. 2011. International climate finance from border carbon cost 
leveling. Climate Policy 11(3):1050–1057. <http://www.ingentaconnect.com/
content/earthscan/cpol/2011/00000011/00000003/art00007>.

J Gupta, C Termeer, J Klostermann, S Meijerink, M van den Brink, P Jong, S 
Nooteboom, and E Bergsma. 2010. Environmental Science and Policy 13 (6): 
459–471. <http://www.earthsystemgovernance.org/publication/gupta-joyeeta-
adaptive-capacity-wheel>. 

B H Hall and C Helmers. 2010. The role of patent protection in (clean/green) 
technology transfer. NBER Working Paper No. 16323. <http://www.nber.
org/papers/w16323.pdf?new_window=1>.

J Harnisch. 2011. Public access to comprehensive greenhouse gas mitigation 
information: the example of climate-relevant investments. Greenhouse 
Gas Measurement and Management 1 (1):7–10. <http://www.tandfonline.com/
doi/abs/10.3763/ghgmm.2010.0017>.

M Harvey and S Pilgrim. 2011. The new competition for land: Food, energy, 
and climate change. Food Policy 36 (1):S40–S51. <http://www.sciencedirect.
com/science/article/pii/S0306919210001235>.

T Heyd. 2010. Climate Change, Individual Responsibilities and 
Cultural Frameworks. Human Ecology Review 17 (2):86–95. <http://www.
humanecologyreview.org/pastissues/her172/heyd.pdf>.

A F Hof, M G J den Elzen, A M Beltran. 2011. Predictability, equitability 
and adequacy of post-2012 international climate financing proposals. 
Environmental Science & Policy 14 (6):615–627. <http://www.sciencedirect.
com/science/article/pii/S1462901111000724>.

A Holm. 2010. Infrastructure in the face of climate change: what implications 
for long term investors? Climate report # 2 - ISSN 2101-4663. <http://
www.cdcclimat.com/IMG/pdf/Climate_report_22_Infrastructure_climate_and_
long_term_investors_c_CDC_Climat_research_2010.pdf>.

A Houghton, N Prudent, J E Scott, R Wade, and G Luber. 2011. Climate change-
related vulnerabilities and local environment public health tracking 
through GEMSS: A web-based visualization tool. Applied Geography. 
<http://www.sciencedirect.com/science/article/pii/S0143622811001494>.

C Huizenga and S Bakker. 2010. Climate instruments for the transport 
sector: considerations for the post 2012 climate regime. Asian 
Development Bank and Inter-American Development Bank report, pp 96. 
<http://environmentportal.in/files/CITS-english.pdf>.



17

H Jeong, Y Kim, Y Lee, K Ha, B Won, D Lee, and D Hahn. 2010. A ‘must-
go path’ scenario for sustainable development and the role of nuclear 
energy in the 21st century. Energy Policy 38 (4):1962–1968. <http://www.
sciencedirect.com/science/article/pii/S0301421509009276>.

N Johnstone, I Hascic, and D Popp. 2010. Renewable Energy Policies 
and Technological Innovation: Evidence Based on Patent Counts. 
Environmental and Resource Economics 45 (1): 133–155. <http://www.
springerlink.com/content/31530165m2382l28>.

S Kartha and P Erickson. 2011. Comparison of Annex 1 and non-Annex 1 
pledges under the Cancun Agreements. SEI Working Paper WP-US-1107. 
<http://sei-us.org/publications/id/393>.

S Kartha, P Baer, T Athanasiou, E Kemp-Benedict. 2010. The right to 
development in a climate constrained world: The Greenhouse 
Development Rights framework. Der Klimawandel: 205–226. <http://www.
springerlink.com/content/v378t71001g58835/>.

J A Mathews, S Kidney, K Mallon, and M Hughes. 2010. Mobilizing private 
finance to drive an energy industrial revolution. Energy Policy 38 (7):3263–
3265. <http://www.sciencedirect.com/science/article/pii/S0301421510001114>.

B May and R Plummer. 2011. Accommodating the challenges of climate 
change adaptation and governance in conventional risk management: 
Adaptive Collaborative Risk Management (ACRM). Journal of Ecology 
and Society 16 (1): 47. <http://www.ecologyandsociety.org/vol16/iss1/art47/ES-
2010-3924.pdf>.

D Messner, J Schellnhuber, S Rahmstorf, and D Klingenfeld. 2010. The budget 
approach: a framework for a global transformation toward a low-
carbon economy. Journal of Renewable and Sustainable Energy 2: 14. <http://
jrse.aip.org/resource/1/jrsebh/v2/i3/p031003_s1>.

R H Moss, J A Edmonds, K A Hibbard, M R Manning, S K Rose, D P van Vuuren, 
T R Carter, S Emori, M Kainuma, T Kram, G A Meehl, J F B Mitchell, N 
Nakicenovic, K Riahi, S J Smith, R J Stouffer, A M Thomson, J P Weyant, and 
T J Wilbanks. 2010. The next generation of scenarios for climate change 
research and assessment. Nature 463:747–756. <http://www.nature.com/
nature/journal/v463/n7282/full/nature08823.html#a1>.

D Nassiry and D Wheeler. A Green Venture Fund to finance clean technology 
for developing countries. Center for Global Development Working Paper 
No. 245. <http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1824645>.

A A Niederbergera and M Kimble. 2011. MRV under the UN climate regime: 
paper tiger or catalyst for continual improvement? Greenhouse gas 
Measurement and Management 1 (1): 47–54. <http://www.tandfonline.com/doi/
abs/10.3763/ghgmm.2010.0009>.

H Opschoor. 2010. Sustainable Development and a Dwindling Carbon 
Space. Environmental and Resource Economics 45 (1):3–23. <http://www.
springerlink.com/content/r334x743353026vn/>.

D Palit and A Chaurey. 2011. Off-grid rural electrification experiences 
from South Asia: Status and best practice. Energy for Sustainable 
Development 15 (3):266–276. <h ttp://www.sciencedirect.com/science/article/
pii/S0973082611000500>.

B Parthan, M Osterkorn, M Kennedy, J Hoskyns, M Bazilian, and P Monga. 
2010. Lessons for low-carbon energy transition: Experience from the 
Renewable Energy and Energy Efficiency Partnership (REEEP). Energy 
for Sustainable Development 14 (2):83–93. <http://www.sciencedirect.com/
science/article/pii/S0973082610000190>.

J Penuelas and J Carnicer. 2010. Climate Change and Peak Oil: The Urgent 
Need for a Transition to a Non-Carbon-Emitting Society. Ambio: A 
journal of the environment 39 (1):85–90. <http://www.springerlink.com/content/
n708l77106782038/>.



18

V Przyluski and S Hallegattey. 2010. Climate Change Adaptation, Development, 
and International Financial Support: Lessons from EU Pre-Accession 
and Solidarity Funds. Fondazione Eni Enrico Mattei Working Paper no. 525. 
<http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1710476>.

D N Silverstein. 2010. A method to finance a global climate fund with a 
harmonized carbon tax. Munich Personal RePEc Archive paper no. 27121. 
<http://mpra.ub.uni-muenchen.de/27121/>.

G L Simon, A G Bumpus, and P Mann. 2011. Win-win scenarios at the 
climate–development interface: Challenges and opportunities for stove 
replacement programs through carbon finance. Social Science Research 
Network paper, pp 31. <http://papers.ssrn.com/sol3/papers.cfm?abstract_
id=1680042>.

M S Smith, L Horrocks, A Harvey, and C Hamilton. 2010. Rethinking adaptation 
for a 4° C world. Philosophical Transactions of the Royal Society, 2011. 
<http://rsta.royalsocietypublishing.org/content/369/1934/196.full.pdf+html>.

M Stadelmann, T Roberts, and S Huq. 2010. Baseline for trust: defining ‘new 
and additional’ climate funding. International Institute for Environment and 
Development: Briefing paper # 17080. <http://pubs.iied.org/pdfs/17080IIED.
pdf>

P C Stern. 2011. Design principles for global commons: Natural resources 
and emerging technologies. International Journal of the Commons 5 (2):213–
232. <http://www.thecommonsjournal.org/index.php/ijc/article/view/305/235>.

D Swanson, S Barg, S Tyler, H Venema, S Tomar, S Bhadwal, S Nair, D Roy, and 
J Drexhage. 2010. Seven tools for creating adaptive policies. Technological 
Forecasting and Social Change 77 (6):924–939. <h ttp://www.sciencedirect.com/
science/article/pii/S0040162510000727>.

M Ward. 2010. Engaging private sector capital at scale in financing low 
carbon infrastructures in developing countries. Main Report, Private 
Sector Investment Project, GtripleC. <http://www.gtriplec.co.nz/assets/Uploads/
papers/engaging_private_sector_capital_at_scale_2010_11_15.pdf>.

R J Watts, B D Richter, J J Opperman, and  K H Bowmer. 2010. Dam reoperation 
in an era of climate change. Journal of Marine and Freshwater Research 62: 
321–327. <http://www.publish.csiro.au/paper/MF10047.htm>.

H Winkler and J Beaumont. 2010. Fair and effective multilateralism in the post-
Copenhagen climate negotiations. Climate Policy 10 (6):638–654. <http://
www.ingentaconnect.com/content/earthscan/cpol/2010/00000010/00000006/
art00005>.

M Wolsink. 2010. Contested environmental policy infrastructure: Socio-
political acceptance of renewable energy, water and waste facilities. 
Environmental Impact Assessment Review 30 (5): 302–311. <http://www.
sciencedirect.com/science/article/pii/S0195925510000156>.

J Zysman and M Huberty. 2010. Government, markets and green growth: 
energy systems transformation for sustainable prosperity. Working paper, 
Berkeley roundtable on the International Economy. <http://brie.berkeley.edu/
publications/wp191.pdf>





For further details, contact

Arnab Bose
Earth Science and Climate Change Division	 Tel.	 2468 2100 or 4150 4900
The Energy and Resources Institute (TER I )	 Fax	 2468 2144 or 2468 2145
Darbari Seth Block, IHC Complex, 		  India +91  •  Delhi (0) 11
Lodhi Road, New Delhi – 110 003	 E-mail	 arnab.bose@teri.res.in	
		  Web	 www.teriin.org


