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A growing body of literature suggests that an economic case may exist for investment in large-scale climate change mitigation. At
the same time, however, investment is persistently falling well short of the levels required to prevent dangerous climate change,
suggesting that economically attractive mitigation opportunities are being missed. To understand whether and where these
opportunities exist, this article contrasts macro-level analyses of climate finance with micro-level bottom-up analyses of the scale
and composition of low-carbon investment opportunities in four case study developing world cities. This analysis finds that there
are significant opportunities to redirect existing finance streams towards more cost-effective, lower-carbon options. This would
mobilize substantial new investment in climate mitigation. Two key explanations are proposed for the failure to exploit these
opportunities. First, the composition of cost-effective measures is highly context-specific, varying from place to place and sector
to sector. Macro-level analyses of climate finance flows are therefore poor indicators of the micro-level landscape for low-carbon
investment. Specific local research is therefore needed to understand the opportunities for cost-effective mitigation at that level.
Second, many opportunities require enabling governance arrangements that are not currently in place. Mobilizing new low-
carbon investment and closing the ‘climate finance gap’ therefore requires attention to policy frameworks and financing
mechanisms that can facilitate the exploitation of cost-effective low-carbon options.

Policy relevance
The importance of increasing investment in climate mitigation, especially in developing nations, is well established. This article
scrutinizes four city-level studies of the scope for cost-effective low-carbon investment, and finds that significant opportunities are
not being exploited in developing world cities. Enabling governance structures may help to mainstream climate considerations
into investments by local actors (households, businesses and government agencies). While climate finance distributed through
international bodies such as the Green Climate Fund may not always be a suitable vehicle to invest directly in disaggregated,
local-level measures, it can provide the incentives to develop these governance arrangements.
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1. Introduction

1.1. The climate finance gap
The economic benefits of early action to mitigate climate change have been well established (Doniger,

Herzog, & Lashof, 2006; IPCC, 2014; Stern, 2006) and a more recent body of work suggests that a
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significant level of climate change mitigation is economic even on private terms (IEA, 2015; Soma-

nathan et al., 2014). The International Energy Agency (IEA), for example, finds that fuel savings

alone could more than pay for the new energy infrastructure needed to stay within 2 8C of warming

(IEA, 2015). Moreover, a growing body of evidence finds that the wider impacts of climate mitigation

are overwhelmingly positive and substantially enhance the case for action (Clark et al., 2014; Stern,

2015; Thurston, 2013; Ürge-Vorsatz, Danny Harvey, Mirasgedis, & Levine, 2007), although more

analysis is needed (Tompkins et al., 2013).

Levels of investment in mitigation, however, are falling well short of what is required to prevent

dangerous climate change. McKinsey (2010), the IEA (2013, 2014, 2015), and others (GEA, 2012;

McCollum et al., 2013; WEF, 2013) estimate that between US$ 500 billion and US$ 1.6 trillion of

low-carbon investment is required each year if dangerous climate change is to be avoided, but total

low-carbon investment was only US$ 331 billion in 2013 (Buchner et al., 2014). There is therefore a sig-

nificant climate finance gap.

Closing this gap may be most challenging in the developing world. The Intergovernmental Panel

on Climate Change (IPCC, 2014) notes that many developing countries lack the institutional struc-

tures and technical capabilities needed to identify and implement low-emission development strat-

egies, particularly given that other development priorities are competing for scarce financial

resources (see Held, Charles, & Eva-Maria, 2014; Kato, Jane, Pieter, & Randy, 2014; Pauw, 2014).

However, if an economic case for climate change mitigation exists, it may also be strongest in devel-

oping world cities. In 2014, developing nations accounted for more than half of global infrastruc-

ture spending (PWC, 2014). Cities are major recipients of this investment due to both historical

infrastructure deficits and rapid economic and population growth: developing world cities are

expected to be home to 5.2 billion people in 2050 (WHO, 2014). Redirecting business-as-usual

investment towards low-carbon options in these contexts could therefore make a major contri-

bution towards global mitigation efforts.

In this analysis, a bottom-up approach is adopted to assess the economic case for climate change

mitigation in the cities of Johor Bahru in Malaysia, Lima–Callao (hereafter Lima) in Peru, Palem-

bang in Indonesia and Kolkata in India. The results provide insights into two issues: the scale of

the economic case for climate change mitigation at the local level compared with global assess-

ments, and the current allocation of low-carbon investment compared with the cost-effective

measures identified at the local scale. By highlighting these issues, this article documents unrealized

opportunities to mobilize new resources for mitigation, reveals patterns that can help identify

where the biggest barriers and opportunities lie, and offers insights on the governance structures

that could a play a role if these barriers are to be overcome and the investment opportunities

exploited.

This article is structured as follows. Section 2 provides an outline of our current understanding of the

landscape of low-carbon investment. In Section 3, key descriptive statistics for the four case-study cities

are presented. Section 4 outlines the methods, data sources and assumptions underpinning each city

study. In Section 5, the results of the city-scale studies are presented and compared. In Section 6 the

implications of these results for climate policy are discussed, particularly the interventions that are

likely to be required at the local level if new forms of low-carbon investment are to be unlocked.

Finally, Section 7 offers conclusions and policy recommendations.
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2. The landscape of climate finance: A top-down perspective

Existing and future climate flows have been investigated by a number of authors (see Ampri et al., 2014;

Bowen, Campiglio, & Tavoni, 2014; Clapp, Ellis, & Corfee-Morlot, 2012; Jakob et al., 2014; Jürgens

et al., 2012; Kirkman, Seres, & Haites, 2013; Olbrisch, Haites, Savage, Dadhich, & Shrivastava, 2011).

A challenge only very recently addressed has been the lack of a common set of guidelines and defi-

nitions to ensure consistency between estimates (World Bank, 2015). Therefore, existing estimates

vary widely according to data availability, the focus of the study and researchers’ particular definitions

of climate finance. Notably, even the term ‘climate finance’ itself is disputed: it can be narrowly used to

refer to transfers of ‘new and additional financial resources’ from developed to developing countries, or

more widely to refer to all financing channelled to climate mitigation and adaptation.

Arguably the most comprehensive review of recent climate finance flows is produced by the Climate

Policy Initiative (CPI), whose estimates include all finance towards ‘emission reductions, climate resi-

lience, and enabling environment projects’ (Buchner et al., 2012, 2013, 2014). In other words, the CPI

adopts a wide definition of climate finance encompassing total investment in low-carbon measures by

the public and private sector, plus public framework expenditures such as policy design costs and

capacity-building programmes. However, this assessment largely excludes household-level investment

in low-carbon measures (for example, the purchase of more efficient appliances or retrofitting build-

ings) due to the complexity of data collection, and public revenue support (for example, the

revenue from carbon credits or feed-in tariffs) due to the risk of double-counting (Falconer & Stadel-

mann, 2014).

Numbers from the CPI show that the total amount of climate finance was US$364 billion in 2011,

US$359 billion in 2012 and US$331 billion in 2013. Compared to the estimates above, these data

suggest that there is a persistent gap between current climate finance flows and the levels of investment

required to prevent dangerous climate change (Buchner et al., 2014). Moreover, the analysis shows that

low-carbon investments secure finance primarily from domestic rather than international sources. In

2013, 74% of global low-carbon investment originated in the country in which it was spent and 90% of

the total level of private investment was spent in the country of origin (Buchner et al., 2014). This

‘home bias’ suggests that climate finance is not necessarily flowing to the most cost- or carbon-effective

measures globally. This underscores the importance of providing economic evidence on the low-

carbon investment opportunities available around the world, of increasing investors’ awareness of

these opportunities, and of building local-level capacities to mobilize investment and deliver low-

carbon measures.

According to Buchner et al. (2012, 2013, 2014), the electricity sector has been the dominant recipi-

ent of low-carbon investment. They find that renewable electricity investments comprised 85% of all

mitigation expenditure in 2011, 76% in 2012 and 78% in 2013. The dominance of this sector raises

questions about whether commercially attractive opportunities for low-carbon investment in other

sectors of the economy are being exploited, whether the electricity sector offers the most cost-effective

mitigation options, and whether adequate enabling governance structures for low-carbon investment

exist outside of the electricity sector.

These stylized facts provide a broad outline of the landscape for low-carbon investment on an inter-

national scale. The analysis presented below provides a means to compare the current flows of climate

finance against opportunities for cost-effective mitigation in four case studies. This highlights the
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scope to redirect investment towards climate-friendly options, and thereby scale-up global climate

finance.

3. The case studies

Studies of the economically attractive opportunities for low-carbon investment were conducted for the

cities of Kolkata in India, Lima in Peru, Palembang in Indonesia and Johor Bahru in Malaysia (Colen-

brander, Gouldson, Sudmant, & Papargyropoulou, 2015a, 2015b; Gouldson, Colenbrander, et al., in

press). These four cities were selected based on research funding opportunities and on local interest

in the methodology and outputs. While by no means representative of developing world cities, the

four case studies do represent both upper middle-income nations (Peru and Malaysia), and lower

middle-income nations (Indonesia and India), and both tier 1 megacities (Lima and Kolkata) and

tier 2 cities (Johor Bahru and Palembang).

4. Methods, data sources and assumptions

The methodology for each city study comprised three key stages:

B An evaluation of recent trends (from 2000) in energy use, energy bills and carbon emissions, and an

assessment of the impacts of these trends continuing for the next decade (to 2025);

B An analysis of the potential costs, benefits and emissions savings from a large number of low-

carbon measures that could be applied in different sectors of the city and in the regional electricity

grid; and

B An aggregation of the results to develop the economic case for investment in these options at scale

in different sectors of the city over the coming decade.

Each study focused on the region under the influence of a specified municipal authority or auth-

orities, so that the study area was defined by metropolitan boundaries. This meant that any low-

carbon measures associated with longer distance travel and trade fell outside the scope of the research.

Temporally, each study focused on energy use and trends in the period from 2000 to 2014, including

both fuels directly consumed (Scope 1 emissions) and electricity produced outside municipal bound-

aries but consumed within the city (Scope 2 emissions), taking into account the carbon intensity of grid

electricity and network and grid losses. Due to lack of reliable data, the studies did not include emis-

sions from industrial processes, embedded emissions or energy from goods and services consumed

in the city but produced elsewhere.

Trends in energy use in each city between 2000 and 2014 were calculated drawing on primary data

from government agencies, industry sources and academic literature. These baselines were used to

determine historical emissions and energy expenditure. Business-as-usual baselines through to 2025

were developed for each study based on the extrapolation of trends between 2000 and 2014, taking

into consideration economic growth, population growth, changes in energy use and energy

demand, major planned projects within the city, changing consumer behaviour and changing levels

of efficiency. Projections were made independently for each sector in order to provide a detailed
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picture of the composition and levels of current and future energy use and emissions. Apart from

planned investments, it was assumed that emissions patterns through to 2025 would reflect the pat-

terns developed in each city over the period 2000–2014. The data inputs and resulting baselines

were reviewed and refined by stakeholder workshops in each city.

In analysing the economic case for low-carbon investments, each study focused narrowly on the

direct private costs and benefits of a wide array of low carbon measures. While this approach does

not consider indirect social and environmental costs, the narrow analysis reflects the reality that a

strong, direct economic case needs to be demonstrated before public investors will consider the

wider impact of any potential investments. The net present value (NPV), scope for deployment and

emission reduction potential of each measure were calculated drawing on data in academic and grey

literature, and through consultations with stakeholder groups. The NPV reflects the capital costs, oper-

ating costs and fuel savings of each measure over its lifetime. The mitigation potential of each measure

(at realistic levels of deployment) was based on calculations of the renewable energy generated, energy

use avoided or waste emissions prevented in comparison with business-as-usual levels through the

period to 2025.

Measures were considered to be economically attractive on commercial terms if they generate a posi-

tive NPV over their lifetime with a real discount rate of 5%. While in reality the expected return will

vary based on the characteristics of the investor, the investment and the context, these parameters

effectively exclude less economically feasible options. For reference, the IEA (2015) adopts a high dis-

count rate of 10% and low discount rate of 3%.

The measures considered in this analysis include only those available at the time of research and the

costs of these measures are held constant. This approach probably overestimates the future costs of

measures that will benefit from technological learning that would reduce the costs and improve the

effectiveness of the measures over time (Köhler, Grubb, Popp, & Edenhofer, 2006). The importance

of path dependencies and innovation, which are expected to significantly improve the economic

case for mitigation analysis over time, are highlighted in the discussion.

Full details of the methodology used in these studies, including data sources and lists of participants

in stakeholder panels, are detailed, Gouldson, Colenbrander, et al. (in press) and Colenbrander et al. (in

press-a, in press-b).

4.1. The use of city-scale MAC curves
Marginal abatement cost (MAC) curves present information on the cost and carbon effectiveness of

mitigation measures in a simple graphical form. MAC curves have been widely used to support

decision-making in the fields of energy, water and waste management (see, for example, ESMAP,

2012; Kesicki & Ekins, 2012). However, their relative simplicity can create issues and care is required

to ensure, for example, that transaction and policy-implementation costs are properly accounted for

in MAC curves, that the effect of interactions between measures is analysed, that unintended conse-

quences from the timing of measures are assessed and that cost uncertainties are properly modelled

(Kesicki & Ekins, 2012; Vogt-Schilb & Hallegatte, 2014; Kesicki & Strachan, 2011).

In this analysis, extensive efforts have been undertaken to address these concerns. To ensure that

transaction and policy-implementation costs were fully included, extensive consultation with indus-

try, multiple levels of government and local experts was undertaken to examine the key assumptions

Low-carbon investment through scale opportunities 5
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underpinning the analysis. Although concerns about their use remain, we argue that MAC curves con-

tinue to have value in providing a relatively accessible illustration of the landscape of opportunities for

investment in climate mitigation. We therefore present some of our results in the form of MAC curves

while fully recognizing their limitations.

5. Results

5.1. Economically attractive abatement opportunities by city
The NPV of the range of economically attractive mitigation options available in each city is presented

in Table 1. This equates to the area under the x-axis for each MAC curve in Figure 1. These results

include only mitigation options directly within the city and therefore the electricity sector is not

included here, as the grids generally serve a wider region (Table 2).

Comparing the results across cities, two key findings are evident. First, significant cost-effective

abatement opportunities are available in each city, with the total NPV ranging from US$ 521 million

in Kolkata to US$ 1.9 billion in Johor Bahru (the composition of these investment is explored in the

discussion). These investments would achieve potential carbon savings ranging from 3.2 MtCO2e in

Lima to 9.4 MtCO2e in Johor Bahru by 2025.

Second, there is significant variation among cities with respect to the scale of opportunities. In terms

of the total value of economically attractive low-carbon investments available per capita, Kolkata

shows significantly less potential than Lima or Palembang, and dramatically less potential than

Johor Bahru. This may reflect different levels of lock-in as in Kolkata many projects were made prohi-

bitively expensive by the need to replace or remove existing infrastructure. Alternatively, the large miti-

gation potential in the fast-growing cities of Johor Bahru and Palembang suggests that it may be

cheaper for cities to climate-proof new projects than to retrofit or replace existing infrastructure.

5.2. Economically attractive abatement opportunities by sector
In the following table, economically attractive low-carbon investment opportunities are presented by

sector for the four cities (Table 3).

TABLE 1 Key city statistics in 2014

Kolkata, India Palembang, Indonesia Johor Bahru, Malaysia Lima, Peru

Population (millions) 14.7 1.5 1.8 9.5

GDP per capita (US$) 2,139 2,940 14,790 6,958

Energy use per capita (kgoe) 243 861 2,862 457

Carbon intensity of energy (tCO2e/MWh 1.49 0.84 0.74 0.24

Emissions per capita (tCO2e) 1.69 1.98 11.55 1.31

Energy bill per capita (US$) 196 571 2733 442

Source: All figures can be found in Gouldson, Kerr, et al., 2015.
Note: kgoe, kg oil equivalent.

6 Sudmant et al.
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The commercial and waste sectors seems to offer relatively limited opportunities for economically

attractive mitigation, suggesting that opportunities may already have been realized, or that, in relative

terms, limited opportunities exist. The scope for economically attractive mitigation investments in the

domestic, electricity, industry and transport sectors is more compelling for climate policy makers and

large-scale investors, with potential cost-effective abatement valued between US$ 863 million and US$

2.1 billion.

Investments in the electricity sector offer the largest potential for emissions savings (indicated by the

intercept with the x-axis), but the transport sector offers the largest economic returns (indicated by the

area under the x-axis) (Figure 2). This suggests either that the most cost-effective opportunities in

FIGURE 1 Marginal abatement cost curve for each city (including the residential, com-
mercial, industry, transport and waste sectors)

TABLE 2 An overview of the economically attractive mitigation potential by city

Total value of cost-

effective abatement

(US$ millions)

Per capita value of

cost-effective

abatement (US$)

Total cost-effective

abatement as a

percentage of 2014

GDP

Total emission

reductions from cost-

effective options

(MtCO2-e)

Per capita emission

reductions from cost-

effective options

(tCO2-e)

Johor

Bahru

1924 1018 7.1 9.4 5.22

Lima 1551 162 2.3 3.5 0.37

Palembang 346 218 8.1 3.2 2.13

Kolkata 521 35 1.6 7.8 0.53

Low-carbon investment through scale opportunities 7
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the electricity sector have been exploited, or that low-carbon investments in this sector are not particu-

larly economically attractive. Each of the domestic, industry and commercial sectors account for 15%

or more of the total value of cost-effective abatement and combined with the transport sector these

sectors account for 75% of the total value of cost-effective mitigation opportunities in the cities

analysed.

6. Discussion

6.1. The characteristics of the investment opportunity
These results reveal that a wide range of low-carbon measures are economically attractive in all four of

the cities studied, and across a variety of sectors. Exploiting these opportunities would mobilize an

additional US$ 19.4 billion in climate finance, and avoid an estimated 23.9 MtCO2e being produced,

between 2015 and 2025.

TABLE 3 Value of cost-effective investment by sector

Sector Value of cost-effective abatement (US$ millions) Percentage of total cost-effective abatement

Commercial 225 4

Industry 1040 19

Domestic 863 16

Waste 79 1

Electricity 1040 19

Transport 2110 39

FIGURE 2 Marginal abatement cost curves by sector

8 Sudmant et al.
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Two specific findings are worth highlighting. First, relative to the size of the local economy, climate

mitigation has the greatest economic potential in Palembang and Johor Bahru. While recognizing our

small sample size, this result tentatively suggests that mid-sized industrial cities with rapidly increasing

populations, energy demand and emissions typically have substantial potential for cost-effective miti-

gation. These cities offer uniquely large opportunities to realize the economic and carbon savings from

mainstreaming climate considerations. For example, green building standards, high-efficiency air con-

ditioners, Euro IV vehicle standards and best practices in the cement industry generate large economic

returns as well as carbon savings1.

By comparison, megacities such as Lima and Kolkata have established, energy-inefficient infrastruc-

ture and (particularly for Lima) the path dependencies associated with urban sprawl and high depen-

dence on motor vehicles. Although economic opportunities exist, these factors may reduce the

economic case for climate change mitigation because retrofitting or replacing high-carbon infrastruc-

ture is typically more costly and less effective than integrating climate considerations into the design

and construction phases (see Ürge-Vorsatz et al., 2007).

If opportunities for cost-effective mitigation are greatest in cities similar to Johor Bahru and Palem-

bang, this suggests that there are huge opportunities to redirect investments towards lower-carbon

options over the coming decade. Projections show that future emissions growth will be concentrated

in Asia (IEA, 2014) and that most urbanization will occur in second-tier cities over coming decades

(Phdungsilp, 2009), that is, in cities that are more similar to Johor Bahru and Palembang than

Kolkata or Lima. The removal of energy subsidies in Indonesia and Malaysia, and the rapid develop-

ment of carbon trading markets in China, will further enhance the economic case for urban climate

action, and thus the scope to mobilize new investment in mitigation.

Second, these results suggest that, at least in the case-study cities, the largest opportunities to unlock

new climate finance are in the domestic, industrial and transport sectors. This is in striking contrast to

current trends in low-carbon investment. In 2012, for example, 76% of climate finance was invested in

renewable energy (Buchner et al., 2013), a sector where only 19% of the cost-effective abatement

opportunity is found in the city-level analysis. At the same time, 22% of 2012 climate finance went

to ‘energy efficiency’ (10%) and ‘other mitigation measures’ (12%); these are areas where 79% of the

value of cost-effective abatement opportunities was found by the city-level economic assessments.

This disconnection partially reflects the relative difficulty of tracking low-carbon investments in the

domestic, commercial, industrial and transport sectors, where investments often have modest

capital requirements and are privately made (Buchner et al., 2014). It also demonstrates the importance

of small and disaggregated investments, and the need for further ground-level research, business

models and programs that aggregate and coordinate small investments, and a broadened concept of

climate finance that includes measures that are climate-relevant but not solely climate-related

(Clapp et al., 2012), such as investments that promote modal shifts in transport (World Bank, 2015).

However, the discrepancy between the opportunities for and the allocation of climate finance also

highlights the need to mainstream climate considerations into policy in developing country cities.

This approach could ensure that finance from households, businesses and government agencies is

channelled into cost-effective lower-carbon options, such as solar water heating, more efficient air con-

ditioners and hybrid vehicles. While these measures may entail higher upfront costs, they will more

than pay for themselves over their lifetime while reducing emissions relative to business-as-usual

trends. These small-scale investments collectively generate massive economic and carbon savings,
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but due to their size and the absence of recoverable collateral, are not generally the sorts of investments

favoured by commercial banks, insurance companies or sovereign wealth funds, for example. This

underscores the importance of governance arrangements and policy frameworks that can drive the

low-carbon transition.

Future research will be needed to provide a more complete picture of these important aspects of

climate finance policy and practice. Analysis included only four developing world cities, and looked

only at the time period to 2025, two notable limitations. This analysis should therefore be seen as a start-

ing point and call for further research assessing climate finance opportunities from the ground level.

6.2. Implications for climate policy
Mobilizing large-scale low-carbon investment from diverse actors will require the development of

enabling governance structures at the local level (UNEPFI, 2014). Decision-makers must recognize

that policy interventions need to be carefully tailored to the opportunities available in a specific

context. Different categories of climate change projects present different issues and challenges, and

accordingly demand different models for support. In broad terms, attention needs to be paid to the

financial characteristics of the investment opportunity at hand, existing policy frameworks (including

information, regulatory and economic instruments) and the institutional structures available for

implementation and governance, among other issues (UNEPFI, 2014).

Realizing the opportunities outlined above will require a whole series of discrete investments. Some

are large investments that can be financed as distinct entities using, for example, special purpose

vehicles that attract and disburse public and private finance in the form of debt or equity. Project,

municipal and green bonds, for instance, could mobilize large amounts of private investment for

climate-friendly public transport infrastructure. Others may be financed by organizations themselves,

either through their own balance sheet or through bank lending. This would probably be the dominant

source of financing for the large energy-efficiency opportunities in the industrial sector. Other low-

carbon measures may need to be financed, in whole or in part, by private individuals. These individuals

would then bear the marginal cost of more energy-efficient vehicles and appliances, for example, but

will also recoup the associated savings over the life time of the investment.

With respect to financing sources, the reality is that governments will need to rely on the private

sector to provide much of the necessary capital (Aghion, Hepburn, Teytelboym, & Zenghelis, 2014),

using public finance to catalyse, incentivize and de-risk the flow of private finance. The private

sector not only has more significant resources available for investment, particularly in a time of

shrinking public budgets, but is also often widely perceived as bringing additional efficiency, man-

agerial capabilities and operational power to projects (Whitley & Ellis, 2012). Policymakers will

therefore need to consider how to ensure appropriate risk-adjusted returns to mobilize additional

private finance, and how to redirect existing financing streams into less carbon-intensive

options. Relevant policy instruments could include carbon pricing schemes, mandatory energy effi-

ciency standards for buildings or vehicles, renewable energy quotas, capacity-building programmes,

initiatives to raise awareness and green public procurement policies. By mainstreaming low-carbon

goals into private investment in this way, public decision-makers can break business-as-usual path

dependencies and stimulate low-carbon innovation in technologies, policies and practices (Aghion

et al., 2014).
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Institutional investors also suggest that the public sector has a role to play in packaging invest-

ments at an appropriate scale and duration, and in providing long-term policy certainty and align-

ment with wider policy goals (IIGCC, 2014; Sullivan, 2011). Indeed, aggregating a large number of

small investments can cause relatively high transaction costs. Energy service companies and other

intermediaries (ESCOs) offer one way of doing this. However, while theoretically attractive, ESCOs

have often struggled to get to scale and to deliver on their objectives. There are a number of

common issues (see UNEPFI, 2014), such as the difficulty of attributing cost savings to a particular

energy efficiency-related investment or for ESCOs to obtain third-party financing from banks and

other lenders. There is accordingly a need for institutional innovations if governments hope to

direct investment from pension funds, sovereign wealth funds and the like to the kinds of opportu-

nities outlined above.

It is particularly important that municipal authorities consider overall financing requirements at the

early stages of urban planning to ensure that the most financially attractive projects are not cherry-

picked, leaving a series of other less economically attractive projects that can only be financed by gov-

ernment (Sullivan, 2011). By taking an integrated approach, governments can also look at the cross-

subsidization of investment needs. They may be able to reduce the total amount of upfront capital

required and to generate long-term revenue streams that can be used to fund less financially attractive

options, for example, using revolving funds to invest in energy-efficient buildings (see Gouldson, Kerr,

et al., 2015).

There is an urgent need for future research to provide a more complete picture of the scope for invest-

ment in economically attractive low-carbon measures at the ground level. Although this analysis

included only four developing world cities, and considered only the time period to 2025, it identified

substantial opportunities that are not being exploited. Equally critically, the findings must be commu-

nicated to diverse audiences including a range of levels and sectors of government, private businesses,

civil society organizations and households. This kind of work can thus help to catalyse substantial new

flows of low-carbon investment.

7. Conclusions and policy recommendations

The results from four city-level economic assessments suggest that significant opportunities for econ-

omically attractive climate finance exist across cities in the developing world. Fast-growing cities

appear to present the largest scope for economically attractive climate mitigation investments.

However, many of the most significant opportunities in terms of economic and carbon savings are rela-

tively small-scale investment prospects in the commercial, domestic, industrial and transport sectors.

Delivering these measures will often require politically challenging policy reforms or innovative finan-

cing mechanisms, tailored to the project, city and sector. Local development priorities, the financial

characteristics of specific investment opportunities and the existence of institutions capable of coordi-

nating and administering finance at the local level are just some of the key considerations. Public

decision-makers can direct financial flows from households, businesses and institutional investors

towards cost-effective low-carbon options, thereby mobilizing substantial new investment in mitiga-

tion. If replicated on a global scale, this could largely bridge the climate finance gap. There is therefore

an urgent need for local-level analysis of economic opportunities for climate action in order to inform

Low-carbon investment through scale opportunities 11
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the design of specific policy interventions, as well as to complement and contextualize global assess-

ments of the scope and case for climate action.
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