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Abstract: To promote the sustainable development of developing countries through the reduction
of greenhouse gas emissions and the impact of anthropogenic activity on the atmosphere, for some
decades, developed countries and international institutions provided an increasing amount of climate
financing tools, allocated through multiple channels. After the Copenhagen Conference of the Parties
(COP15) held in 2009, developed country parties pledged to provide new and additional resources,
including forestry and investments, approaching USD 30 billion for the period 2010–2012 and with
balanced allocation between mitigation and adaptation. This collective commitment has come to
be known as “Fast-start Finance” (FSF). To assess the key factors contributing to the amount and
distribution of funding supporting projects using FSF, in this paper, we investigate the relationship
between FSF, energy use, and greenhouse gas emissions. To this aim, two main analyses were
carried out: (i) a qualitative examination of donor’s funding strategies and (ii) a quantitative analysis
deepening the relationship between climate finance and greenhouse gas emissions by beneficiaries
through a quantile regression model. Findings indicate a need to redesign the current aid scheme,
and suggest an increasing need for financed projects to support sustainable economic innovation
patterns of developing countries while paying close attention to the environmental policy context.
The purpose was to provide useful feedback to policymakers to assess the effectiveness of the flow of
funding for environmental plans and to avoid excessive aid dispersal and consequently a reduction
of the FSF benefits.

Keywords: climate finance; Fast-start Finance; developing countries; renewable energy generation;
greenhouse emissions

1. Introduction

The current dominant economic system led by developed countries has proven to be no longer
sustainable; at least along the social and environmental dimension due to the negative externalities it
generates. The anthropogenic activities resulting from this system has contributed to the breaching
of several ecological boundaries, in relation to climate change, biodiversity loss, and environmental
degradation [1–3]. One way to combat the effects of anthropogenic activities on the environment is a
greater deployment of renewable energy sources (RESs) and wiser use of natural resources [4–8].
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The common risks associated with climate change and the need to limit the impact of anthropogenic
activities in the atmosphere were only recognized internationally in 1997 during the 3rd Conference of
the Parties held in Kyoto in 1997. The final protocol signed by countries represents a corner-stone for
the subsequent actions to promote the reduction of greenhouse gases (GHG) emissions. The Kyoto
protocol provided for the creation of two sets of countries: developed countries (Annex I) which are
obligated to reduce their GHG emissions and developing countries (Non-Annex I), which do not have
emission reduction obligations.

Flexible mechanisms were included in the same Protocol to enable developed countries to meet
their GHG reduction targets by purchasing emission reductions from other countries. In particular,
two different mechanisms were included. A former, which allowed for the possibility of purchasing
emission reductions from financial exchanges (such as the EU emission trading scheme) and a latter
through the implementation of projects which reduce the emissions in non-Annex 1 countries under
the Clean Development Mechanism (CDM). However, this innovative source has not reached the
desired scale, in part because of the current weakness of the carbon markets and the lack of a coherent
carbon pricing [9,10] as well as because of limited or inadequate regulatory frameworks and policy
support initiatives [11].

The objectives of contrasting the effects of climate change are more complex to achieve in
developing countries where the problem of environmental protection, and harmful emissions in
particular, is subordinated to other economic and resource scarcity priorities which involve related
social phenomena like migration from rural areas and the huge increase of megacities and urban
agglomerates size by means slums and squatter settlements [12].

For this reason, during the 15th Conference of the Parties (COP15) held in Copenhagen in December
2009, developed countries agree on the need to allocate additional resources (or funds) to counter
the effects of climate change and promote economic growth in developing countries. This common
commitment, known as Fast-Start Finance (FSF), prefigured the launch of the Green Climate Fund
(GCF), a financial mechanism to reduce GHG emissions in developing countries. The GCF was
established in 2011 during the COP17 held in Durban by the 194 member countries of the United
Nations Framework Convention on Climate Change (UNFCCC), to support a paradigm shift in the
global response to climate change. The purpose is to encourage the introduction of new technologies
that allow a reduction of GHG and favor the transition towards the adoption of renewable energy
sources with low environmental impact in developing countries.

As the resources allocated for this purpose have increased over the years, while new needs are
constantly emerging, a new research stream has arisen to understand the effectiveness of funds and
financial instruments in achieving the aforementioned purpose, as well as the underlying logic and
criteria for the allocation of financial resources [13–15]. Anyway, despite several seminal articles on
climate finance, the assessment of the role of GHG emissions and other key factors on climate funds
flowing to developing countries has not been adequately examined [16–18].

Specifically, both the countries to target and the funding amount are the most important design
choices, which are often a cause for disagreement among the international aid agencies as well as
among developing countries’ environment and finance ministries [19–21]. To help policymakers
address, plan, and better target climate funding for long-term projects, further research on this issue is
required [20,22,23].

To contribute to filling this knowledge gap, in this study, we investigate the relationship between
GHG emissions and energy use on climate finance to assess how GHG emissions and RES affect the
amount of funding provided by developed countries.

To achieve our goals, a twofold analysis was performed using a large dataset of 97 countries
(16 developed—i.e., donors—and 81 developing—i.e., recipients—countries). First, we analyzed the
funding distribution dynamic to uncover preferential channels among donors towards certain recipient
countries by assessing the funding concentration. Second, we focused on the 81 recipients countries
and investigated the determinants of the funding flow by assessing: (i) the effect of the concentration in
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the Fast-Start Finance distribution, and (ii) how Fast-Start Finance is affected by both the anthropogenic
impact on the environment and by energy use, applying a quantile regression model.

The findings of this investigation can contribute to the ongoing debate on the vulnerability and
resilience of developing countries, thus supporting policymakers to ensure the greatest levels of
equality both in terms of funding amounts, and of GHG emission reduction, improving the efficacy of
the funds themselves.

The remainder of the paper is organized as follows. Section 2 reports the framework and Section 3
describes the flow of funding among countries. Then, Section 4 reports methods and data. In Section 5
the results are discussed. Conclusions and policy implications are illustrated in Section 6.

2. Framework

The Fast-Start financing mechanism was one of the first examples of an international cooperation
system able to provide financial assistance to promote projects to combat the effect of climate change
and to promote investments in green energy generation. It is a precursor to the GCF, first proposed
during the Conference of the Parties (COP15, Copenhagen, 2009), and launched at COP17 (Durban,
2011), when the developed countries pledged to jointly provide USD 100 billion annually by 2020 to
developing countries. Moreover, to support the global objectives of safeguarding the environment,
during the COP21 (Paris, 2015) to the UNFCCC, the international community endorsed a climate
agreement, known as the Paris Agreement. This understanding has resulted in the adoption of the first
international agreement to limit the increase in global temperature. It takes into account: (i) adaptation,
i.e., actions taken to help communities and ecosystems manage changing climate conditions and (ii)
mitigation, which aims to constantly reduce GHG emissions [24]. One of the operating entities adopted
is the GCF, which represents a financial mechanism to address international climate finance.

At COP15, the developed countries guaranteed immediate Fast-Start Finance of up to USD 30
billion over 2010–2012 to launch the GCF project [25]. Such financing initiatives can support developing
nations by enabling them to move towards low-emission and climate-resilient development pathways.
With Fast-Start funding, Annex II Parties, Annex I minus the East European countries and Russian
“economies in transition” under the Kyoto Protocol are required to provide financial resources to
enable developing countries (Non-Annex-I) to undertake emission reduction activities and to help
them adapt to the adverse effects of climate change.

Within this background, many authors have debated the potential of international cooperation
to promote economic growth and reduce its environmental impact by promoting green electricity
generation [10]. Nakhooda et al. [19] maintain that without adequate financial support, i.e., financiers
that bear the costs of RES deployment, the governments of developing countries would prefer to
choose economic growth (to generate jobs and reduce poverty) instead of climate protection. Hence,
financial cooperation among the developed countries is crucial to help poor countries to overcome
endogenous resource limits, by creating new incentives for low carbon development and to support
policies to build resilience systems against the risks caused by climate change.

However, it is currently believed that investing in renewable energy often does not conflict with
alternative uses of resources. Indeed, it can favor the transition toward sustainable development [26–28].
Keeley [29] and Espagne [30] detail a list of the difficulties that developing countries face in developing
their economic systems without using carbon fossil sources and mainly relying on the financial support
of developed countries. For instance, often projects fail due to the lack of internationally recognized
indices and criteria to compare projects across countries [31].

Many researchers [4,17,32] also argued that a country’s economic development depends on
how aid is organized and distributed to develop a sustainable system of energy production and to
optimize the power transmission and the distribution of electricity grid, which is mostly lacking in the
developing countries. Nonetheless, as in a vicious circuit, one of the primary obstacles to radically
improving energy-access investments in these countries is poverty [18,33]. Hence, dedicated external
funds are necessary, and an issue about how to maximize the efficacy of these funds emerges [34–36].
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Recently, Carfora and Scandurra [23] assessed the impact of climate funds analyzing the aid received
by the recipient countries through a counterfactual analysis based on propensity score matching.
They show that climate policies contribute to reduce GHG emissions and promote the substitution of
traditional (fossil) generation sources with RES.

From the donors’ side, Halimanjaya and Papyrakis [37] have analyzed the link between the
characteristics of donor countries and the share of funds allocated to climate mitigation finance,
by examining a panel dataset of 22 donor countries in the period 1998–2009. They find that donors
with a larger green domestic budget tend to allocate a smaller portion of overseas aid to mitigation
finance. The opposite holds for donor countries with better institutions and governance that have
ratified the Kyoto Protocol. From the beneficiaries’ side, by studying the relationship between aid
allocation and vulnerability, Betzold and Weiler [38] found that countries more vulnerable to the effect
of climate change receive more support by adaptation aid.

Anyway, serious trouble with the management of financial aid emerges. Several scholars [14,39]
have emphasized the importance of intragovernmental coordination by proposing a balanced,
supranational organization to manage climate funding to avoid the expensive duplication of projects.
In addition, they sustain the importance of shifting the focus of donors and recipients from funding
amounts to strategically analyzing needs and opportunities.

Other researchers e.g., [40] assessed the need to lead developing countries towards a low-carbon
economy through a gradual process that enables the consequences of changes to be tested. While
the necessity to investigate how climate finance effectiveness is monitored and evaluated in different
communities is sustained by other contributes [18,41].

From an empirical perspective, Tirpak et al. [42] present nine technical, political, and capacity
challenges faced by developing countries in Asia, Africa, and Latin America. They outline some of
the steps that developing countries and their international partners can take toward monitoring and
tracking climate finance more effectively.

Despite these influential researches, many issues about aid efficacy remain unsolved or have not
been considered at all. In particular, the relationships between Fast-Start Finance and the funding
flows addressed to sustain RES investment initiatives and reduce GHG are poorly analyzed. The next
sections are addresses to shed light on this issue.

3. Dynamic of Fast-Start Finance

In this section, we present an overview of the distribution of funding pledged through Fast-Start
Finance, by analyzing the disbursement flows and their concentration. Table 1 reports the directions of
the funding flows and their amounts with a summary of the main disbursement in 2010.

Since commitments alone are insufficient for evaluating effectiveness [43], data refers to the
AidData Research Release 2.1 (of whom the most recent year is 2010), because the disbursements are
not made available in AidDataCore_ResearchRelease_Level1_v3.0 (Released: 29 April 2016), which
is primarily a commitment database. We considered funding destined for “Energy generation and
supply”, which include power-generation/renewable sources and policy, planning, development
programs, surveys and incentives, and funding targeted at “General environmental protection”, which
denote biosphere protection and involve air-pollution control, ozone-layer preservation, and marine
pollution control [13,44]. We excluded the amounts loaned by international programs and/or destined
for regions or areas of the world. Even though these data are limited to one year, they are representative
of a systematic policy program involving many countries. Furthermore, shedding light on the
relationship between climate finance, climate change, and energy consumption is key to provide donor
countries with appropriate feedback to drive their further intervention plans to support developing
countries to reduce greenhouse gas emissions, while promoting their sustainable development.
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Table 1. Amount of “Fast Start Finance”.

Quantiles Recipients Average n◦

Financed Projects Total of Recipient * Recipient/GT (%) Recipient/GT of
Recipient

Donor/GT of
Donor Donor/GT

25th

Niger, Nigeria, Mali, Botswana, Iran, Vanuatu,
Guatemala, Lesotho, Angola, Bosnia and

Herzegovina, Syria, Eritrea, Venezuela, Namibia,
Malaysia, Sao Tome and Principe, Laos, Rwanda,

Belarus, Dominican Republic, Morocco

1.81 0.04 0.02 90.88 5.47 10.57

50th

Tonga, Malawi, Sri Lanka, El Salvador, Haiti,
Cameroon, Costa Rica, Uruguay, Colombia,

Ethiopia, Madagascar, Benin, Algeria, Ecuador,
Azerbaijan, Tajikistan, Yemen, Kenya, Jordan

3.00 0.17 0.10 70.59 8.36 11.81

75th

Lebanon, Paraguay, Mozambique, Honduras,
Panama, Papua New Guinea, Maldives, Nicaragua,
Pakistan, Cuba, Senegal, Ghana, Kazakhstan, Chile,
Tunisia, Argentina, Kyrgyzstan, Armenia, Mexico,

South Africa, Egypt

4.19 0.66 0.41 69.93 12.01 10.37

90th
Tanzania, Thailand, Bolivia, Ukraine, Cape Verde,
Bangladesh, Cambodia, Vietnam, Zambia, Brazil,

Mongolia, Philippines
8.08 1.74 1.07 55.58 18.78 8.35

95th Uganda, Indonesia, Peru 9.67 3.66 2.25 72.48 34.50 5.72

Over 95th Afghanistan, Nepal, China, India, Turkey 19.40 22.59 13.88 63.32 48.83 19.35

The distribution of countries follows the quantiles of the ratio between the average share of the funding obtained by the beneficiary and the total amount of the disbursement (Recipient/GT).
We have taken into consideration the usual quartile distribution (25th, 50th, and 75th), but we have focused on the countries that receive highest funds, i.e., those included in the 90th, 95th
and over 95th percentiles. The column Total of Recipient represents the average of climate funds received by countries (in millions of US dollars); “Donor/GT” represents the mean share of
resources of the donor of the total disbursement by all developed countries that participate in Climate Finance. The column “Donor/GT_donor” reports the mean share of resources
financed by the donor towards its main beneficiary of the amount of funding disbursed by the donor. Similarly, for the column “Recipient/GT recipient,” we calculated the mean share of
allocated funding from the donor of the total aid received aid for the main project.



Sustainability 2020, 12, 9676 6 of 23

Moreover, the reason for this choice is linked to the fact that a robust assessment of the country
characteristics influencing the distribution of climate funds is possible with disbursement data, and not
with commitments. As highlighted in previous studies [35] there is a substantial difference between the
disbursed and committed funds; commitments are higher than disbursements. Moreover, the samples
include all the countries that received climate funds in 2010.

Following the UNFCCC, the dataset included: (i) Annex-II Parties of the Kyoto Protocol, which
are required to provide financial resources to enable developing countries to undertake emissions
reduction activities under the Convention and to help them adapt to the adverse effects of climate
change; (ii) non-Annex-I Parties (including the least developed countries—LDC) and economies in
transition (EIT, i.e., the Russian Federation, the Baltic States, and several Central and Eastern European
states). Annex-II Parties consist of the Organization for Economic Co-operation and Development
(OECD) members of Annex-I but not the EIT Parties. Data on recipient countries are reported in
Appendix A.

We grouped the recipients in quantiles and sorted them in ascending order according to the
total amount of main received aid from their main donors. The funding involved in our analysis is
specifically concerned with environmental issues: (i) energy generation and supply and (ii) general
environmental protection. Both types of aid are included in the funding directed to adaptation and
mitigation policies to enforce the contrast to climate change. As suggested by Zhao et al. [45], this
funding represents a contributing factor with respect to promoting investment in RES generation,
alternative green energy use, and enhancing technological progress in environmental protection. The
main flows are channeled to developing countries, which are characterized by fast-growing economies.
In fact, in the last quantiles (i.e., the countries that received more funding), we found China, India, and
Turkey. These countries primarily receive funding from European countries. However, the number of
financed projects is substantially smaller than the number of projects in those countries funded by the
United States.

Figure 1a shows a histogram of the funding distribution (overlaid with a normal and a kernel
density distribution). The histogram reveals a strong asymmetry, which confirms that many developing
countries receive a low amount of climate funding, while few countries concentrate a high share of
funding. Concentration is also confirmed by the Lorenz curve in Figure 1b and a related Gini index
value of 0.828 (highlighting severe climate funds distribution inequality).

Figure 1. Distribution of Fast Start Finance in 2010: (a) histogram overlaid with a normal density
(dashed line) and a kernel density (solid line) and (b) Lorenz curve.

Figure 1 shows that only 20% of the total amount of climate change funding is destined for
approximately 90% of the countries. This outcome also means that approximately 10% of the recipients
(only 8 of 81 countries) receive the remaining 80%. Until the 90th percentile, the mean of total funding
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received by a recipient oscillates between 0.02% and 1.07%, while only a few countries receive on
average over 2% and up to 14% of the total amount of disbursements.

By analyzing Appendix B data, the main beneficiary of green climate funding appears to be
Turkey (with 25.6% of the total received funding). It is primarily financed by European countries,
particularly by France (approximately 99% of FSF funding), which represents the world’s largest
provider of climate funding as it allocates 25.8% of total disbursements (approximately 162 million
dollars). Of the total green climate funding provided to Turkey, approximately 25.6% of the total
disbursement is within the competence of the Agence Française de Dévelopement [46] program, which
aspires to fortify the French–Turkish partnership on climate and environmental issues and to preserve
Mediterranean ecosystems while limiting GHG emissions. In particular, the AFD Group allocated
approximately EUR 2 bn of financing between 2005 and 2015 in the country to promote low-carbon
growth by supporting small and medium-sized enterprises via credit lines and to promote, preserve
and develop natural resources.

The second-largest recipient country is India, which receives approximately 24.8% of the total
funding made available by all developed countries. Over half of all financial resources (58.34%) are
allocated by Germany to promote environmental protection, energy projects and to address poverty, as
well as social issues that remain challenging. In addition, the Deutsche Gesellschaft Für Internationale
Zusammenarbeit (German Society for International Cooperation) contributes to numerous initiatives
to address India’s environmental and social changes.

In the ranking of the top recipients, China, with a budget of approximately USD 22 million
(approximately 13% of the total funding) is third, primarily financed by the United Kingdom; however,
the number of projects is not always in line with the amount of the allocation. For instance, with
59 projects funded, China received slightly more than half of the total disbursement received by
Turkey, which has only four “green-growth” projects. From a broader perspective, observing the
Appendix B data, the 13 European countries cover about 80% of the total disbursed funds to developed
countries that finance about 70% of the projects, while the remainder is provided by Japan (about 11%
of disbursed funds), USA (about 8.5%) and Canada (about 0.5%). As for the beneficiary countries,
European countries provide funding for 58% of these countries, while the USA and Japan respectively
provide funding for about 11% and 27%. In terms of average project size, they are USD 274,000, 19,000,
and 61,000 for European countries, USA, and Japan, respectively.

Therefore, the number of projects in developing countries reflects the funding strategy of the
donors (wide project support vs. concentration). In particular, the opposing funding distribution
strategies of Europe and the other countries (especially the USA and Japan) emerge. The formers
(except Germany) concentrate their aid on a few countries aiming to ensure substantial funding, while
the latter supports a larger number of countries but with a limited amount of economic aid. Japan has
an intermediate financing strategy although closer to the USA strategy.

4. Method and Data

In a strongly skewed distribution, as for climate funding (Figure 1a), it is better to estimate a
quantile regression model, originally introduced by [47], rather than to use a usual regression model.
The great advantage of quantile regression is that it can be used to examine the impact of covariates on
the entire distribution. Additionally, it makes no distributional assumption regarding the error term,
thus making it robust against heavy-tailed distributions and outliers. In other words, the quantile
regression estimates the relationship between a set of covariates X and the conditional quantiles of Y,
and it is useful in those applications in which boundaries also become important [48,49], as often it
happens in environmental studies [50,51].
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In this paper, the quantile regression was performed by minimizing the following equation from
Parente and Santos Silva [52], which extends the results of the traditional quantile regression estimator
proposed by Kim and White [53]:

β̂ = arg min
b

1
G

G∑
g=1


∑

ygi≥x′gib

α
∣∣∣∣ygi − x′gib

∣∣∣∣+ ∑
ygi<x′gib

(1− b)
∣∣∣∣ygi − x′gib

∣∣∣∣
 (1)

where α represents the generic α-th quantile (with 0 ≤ α ≤ 1) of y (the dependent variable) given
x (the covariates) and the g indexes are a set of G clusters, each composed of ng elements. Thus,
using a consistent estimator of the covariance matrix, one can assume that the disturbances are
conditionally independent across clusters, but can be correlated within clusters. Specifically, in the
absence of intra-cluster correlation, the covariance estimator proposed by [52] is equivalent to a
standard heteroscedasticity robust estimator, which is the case when ng ≡ 1 [54,55].

Therefore, the model to be estimated is as follows:

ygi = x′giβ(α) + u(α)gi (2)

where β̂(α) is typically estimated using linear programming methods to take into account the economic
and social structure of countries that might result in intra-cluster correlation. To identify the economic
clusters, we used the World Bank’s classification of countries (low, lower-middle, upper-middle, and
high-income economies).

Due to the flexibility of the method and the lack of assumptions on the variables’ distribution,
quantile regression is playing a central role in studies related both to climate change [56] and to
those more specifically related to climate finance e.g., [57]. Estimates are obtained using the statistical
software Stata v14.

5. Data

Several institutional and environmental factors can be used to test how country characteristics
affect the distribution of climate funds (specifically the concentration in the distribution of the funding
provided by donor countries to support developing ones). For this reason, we performed an analysis
using a wide set of control variables accounting for the main factors related to the adoption of green
policies: environmental, socio-economic, energy, and demographic issues. The outcome variable
summarizes the international climate funding distribution and represents the total amount of financial
aid received by Non-Annex I countries.

Table 2 provides data definitions, sources, and the main descriptive statistics of the variables used
in our analyses.
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Table 2. Data: Definitions, descriptive statistics, and sources.

Variable Definition Unit Year Mean Std. Dev. Min Max Source

Dependent Variable

QTot_rec
Sum of funds allocated to “Energy generation and supply” and to “General

environmental protection” M $ 2010 2008.56 6264.07 3.06 41,710.38 AidData.org

Covariates

Environmental

Ghg_tot

Total greenhouse gas emissions are composed of CO2 totals excluding shortcycle
biomass burning (such as agricultural waste burning and

Savannah burning) but including other biomass burning (such as forest fires, post-burn
decay, peat fires and decay of drained peatlands), all anthropogenic CH4 sources, N2O

sources and F-gases (HFCs, PFCs and SF6).

kt of CO2
equivalent 2010 332,428.20 1,301,755 151.93 11,200,000

World Bank
(World

Development
Indicators)

Energy

ei

Energy intensity level of primary energy is the ratio between energy supply and gross
domestic product measured at purchasing power parity. Energy intensity measures how
much energy is used to produce one unit of economic output. Lower ratio indicates that

a smaller amount of energy is used to produce one unit of output.

MJ/$2011
PPP GDP 2010 6.03 3.42 2.34 19.55

World Bank
(World

Development
Indicators)

oil_sup
Total Oil Supply includes the production of crude oil

(including lease condensate), natural gas plant liquids, and other liquids, and refinery
processing gain *.

Thousand
Barrels Per

Day
2010 416.88 923.75 −0.545 4377.13

The U.S.
Energy

Information
Administration

(EIA)

sh_foss Fossil Fuels electricity generation consists of electricity generated from coal, petroleum,
and natural gas.

Billion
Kilowatthours 2010 0.60 0.34 0 1

sh_nonhydro
Non-Hydroelectric renewable generation includes the electricity generated by wind,

solar, tide, wave and geothermal plants. It excludes generation from hydroelectric plants
and pumped storage

Billion
Kilowatthours 2010 0.03 0.06 0 0.30

Demographic

pop_fem

Female population is the percentage of the population that is female. Population is based
on the de facto definition of population, which counts all residents regardless of legal

status or citizenship–except for refugees not permanently settled in the asylum country,
who are generally considered part of the population of the country of origin.

% of total 2010 50.24 1.03 48.14 53.79

World Bank
(World

Development
Indicators)

Socio-Economic and Living Standards

acc_el
Access to electricity is the percentage of population with access to electricity.

Electrification data are collected from industry, national surveys and international
sources.

% of population 2010 70.56 32.56 8.70 100

World Bank
(World

Development
Indicators)

lgdp

GDP per capita based on purchasing power parity (PPP). PPP GDP is gross domestic
product converted to international dollars using purchasing power parity rates. An

international dollar has the same purchasing power over GDP as the US dollar in the
United States

constant
2011 international

$
2010 8.61 0.89 6.71 9.96

The U.S.
Energy

Information
Administration

(EIA)

ln_elcons

The electric consumption is the electric power consumption equal to the sum of total net
electricity generation and electricity imports net of the electricity exports and electricity

transmission and distribution.
losses

Billion
Kilowatthours 2010 2.21 2.21 −3.09 8.24

The U.S.
Energy

Information
Administration

(EIA)

* Negative refinery processing gain data values indicate a net refinery processing loss.
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The first group of control variables captures environmental degradation due to economic
development by considering the main anthropogenic emissions responsible for climate change (GHG).

The “energy” group focuses on the share of renewable (non-hydro) and fossil generation. Each of
these variables has been obtained as the ratio of non-hydroelectric generation to total electricity
production (sh_nonhydro) and the ratio of fossil fuel electricity generation to total electricity production
(sh_foss), respectively [8]. We also include energy intensity (i.e., the ratio of energy consumption
to GDP) (ei) since it can be considered a proxy of technological and economic progress [8]. Lastly,
to control for lobbying effects [5,51], we investigate the effects of the oil supply as greater energy
dependence on traditional sources could limit the attention to renewables. We expect an increase in
the use of funding to reduce the dependency on a traditional source.

To take into account the preferences for greener policy management, we included the percentage
of the female population as a proxy of environmental awareness in the “demographic” group. It
has been pointed out [45,58,59], for instance, that women show higher environmental concern and
awareness about ecological issues than men. Because of their functions in households, women should
be the primary beneficiaries of aid and measures to improve living conditions.

The last group considers the economic and structural indicators, namely the gross domestic
product (lgdp) to control the related level of economic development, the percentage of the population
with direct access to the power grid (acc_el) and electricity consumption (ln_elcons) as a proxy of a
country’s economic development [60]. Generally, as discussed in Section 2, countries can improve
environmental conditions by increasing their investment in RES e.g., [61]. Therefore, the latter variable
becomes essential for economic, political, and social development [44].

6. Results and Discussion

In the previous section, we showed that climate funding is focused on a few countries (Figure 1a).
This evidence suggests the use of a quantile regression model [62] to assess whether and how the
funding concentration of Fast-Start finance is affected by the impact of anthropogenic activity.

The estimated model is as follows:

QTot_rec(α
∣∣∣Xgi ) = β0(α) + β1ghg_tot(α) + β2pop_ f em(α) + β3ei(α) + β4oil_sup(α)+

+β5sh_ f oss(α) + β6sh_nonhydro(α) + β7lgdp(α) + β8lnel_cons(α) + β9acc_el(α) + u(α)
(3)

where α shows the α-th quantile, β0 is the intercept, β1 to β9 are the slopes of the independent variables
and u is the error term. In the model, we assess the total funds (QTot_rec) for different quantiles (α = 0.25,
0.50, 0.75, 0.90, 0.95) considering the presence of within-cluster dependence and obtaining confidence
intervals for quantile regression estimators at any single quantile. For the 95th quantile, we have also
estimated the model with heteroscedasticity-robust standard errors [63]. Except for the share of fossil
energy, which becomes significant at 10%, there are no significant differences between the two estimate
models. This difference in the results of the conducted test is probably due to the homogeneity of the
socio-economic structure of the countries in the last quantile.

To account for the social-economic structure of the countries, the sample has been clustered
following the World Bank’s Income Group.

6.1. Key Factors of the Funding Distribution for the Quantiles

Table 3 reports the estimated coefficients of Equation (3).
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Table 3. Quantile regression results.

Quantile

Variable 25th 50th 75th 90th 95th

Coef./(se) Coef./(se) Coef./(se) Coef./(se) Coef./(se)

ghg_tot 0.00206 *** 0.00203 *** 0.00199 *** 0.00977 *** 0.0104 ***
(0.0000319) (0.0000228) (0.0000505) (0.00203) (0.00117)

pop_fem −23.36 −22.05 −94.90 −346.8 *** 1048.9 **
(29.78) (57.34) (91.58) (109.5) (459.6)

ei −10.66 17.06 −60.07 −415.3** −53.27
(9.677) (31.02) (44.94) (179.2) (96.40)

oil_sup −0.288 *** −0.413 *** −0.605 *** −1.757 *** −1.673 ***
(0.0395) (0.124) (0.190) (0.332) (0.437)

sh_foss 96.46 * 344.5 ** 143.1 −429.8 −3206.5 **
(57.16) (158.3) (392.7) (2189.9) (1456.5)

sh_nonhydro 308.2 −316.3 −2152.7 *** −7075.9 * −23748.6 ***
(436.0) (587.3) (700.0) (3899.8) (4913.9)

lgdp −2.826 −37.63 −280.1 −1217.3 −2996.0 **
(40.62) (81.83) (408.2) (2736.4) (1145.7)

lnel_cons 7.219 75.51 235.9 *** 511.2 478.2
(24.16) (48.18) (59.35) (583.5) (470.7)

acc_el 1.579 2.443 *** 1.234 −0.782 38.09
(1.116) (0.803) (7.936) (52.92) (28.77)

Constant 1115.7 1149.7 7915.2 ** 32246.1 −23721.8
(1690.5) (2569.4) (3243.1) (24516.0) (14572.1)

R-squared 0.243 0.253 0.282 0.260 0.240
N. of cases 81 81 81 81 81

Parente-Santos Silva
test p-value 0.706 0.821 0.925 0.317 0.000482

Heteroscedasticity-robust standard errors are in parenthesis. * Denotes statistical significance at 10%. ** Denotes
statistical significance at 5%. *** Denotes statistical significance at 1%.

First, we observe that nearly all the coefficients are mean-reverting on lower quantiles and show a
significant pattern change only for the last quantiles. Thus, the coefficients of the covariates increase,
in absolute value, for the higher quantiles. This demonstrates that the covariate effects are linked with
a higher size of funding.

In addition, the funding flow presents a significant relationship with GHG emission, whereas the
estimated coefficients for the control variables are generally significant and in line with expected results.

The effect of total GHG emissions (ghg_tot) on climate finance is significantly positive in all
quantiles. The results reveal that the increase of GHG emissions implies a greater availability of
climate funds. Specifically, the effect is stable and mild from the 25th to 75th quantiles and then
quickly increases. This outcome implies that the marginal impact of GHG changes from weak to
strong. Chaturvedi et al. [16] argue that limited GHG emissions determine additional investments in
the electricity-generation sector in the medium and long run, and climate finance plays a crucial role in
mitigation. This scenario is even more probable in developing countries in which the synergic effect
between ineffective environmental policies and poverty hinders sustainable economic growth. Also,
oil supply (oil_sup) shows a significant and negative relationship with climate funds in all quantiles,
confirming the presence of the lobbying effect as argued by [5,51].

The share of fossil fuel electricity generation (sh_foss) shows a heterogeneous link with climate
funds. It is positive and growing in countries that receive a smaller amount of funding (those included
in the 25th and 50th quantile), while it is negative and significant for countries included in the 95th
quantile (it is not significant for 75th and 90th quantiles). Greater energy dependence on traditional
energy sources limits the deployment of renewables, and the policies that use subsidies are helpful to
increase the investments in renewables. Thus, recipient countries require strong support and financial
aid to reduce the reliance on traditional energy sources. The only exception concerns countries in
the 25th and 50th quantiles, where the effect of the share of fossil fuel is positive. This pattern can
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be justified by the economic structure of the countries—mostly low and lower-middle income—that
require funding to support their “green growth”. The share of non-hydroelectric renewable generation
(sh_nonhydro) has a significant and negative effect on climate finance only for the countries receiving a
large quota of climate funds (over the 75th quantile). An increase in this indicator implies a reduction
of aid allocated to these countries. It is plausible to assume that a change in policy instruments becomes
necessary as soon as a high level of funding is achieved. These results support the conclusion of [7], who
argues that “increasing openness and aid, institutional and strategic policy support programs, growth
of electricity consumption, and high fossil fuel production appear to delay non-hydro renewable
energy diffusion”.

The impact of GDP (lgdp) on climate finance is negative and not significant except for the last
quantiles. Thus, the GDP effect is only linked with the upper-tail distribution, and an increase in this
effect determines a decrease in the funding amount. This outcome suggests a “substitution effect”
between international aid and other types of renewable support schemes (i.e., regulatory policies, fiscal
incentives, and public investments), and consequently a redesign of the policies and/or incentives to
promote electricity generation from renewables [23].

The female population (fem_pop) is a proxy for preferences for greener policy management. It
has been shown that women have stronger preferences for environmental issues and protection [45].
Many authors e.g., [64–66] argue that women, due to their responsibilities and functions in households,
should be the main beneficiaries of aid and programs to improve living conditions [67]. The estimated
coefficients are only significant in the last quantiles and exhibit two patterns. In the 90th quantile, the
funding is inversely proportional to the percentage of females, while its effect became positive in the
95th quantile. The discounted negative relation cannot be seen as contrasting with the literature. It
is possible that the absolute poverty of the considered countries and the lack of specific programs
targeted at women do not allow this improvement. The effect in the last quantile is coherent with
the literature.

The effects of energy intensity (ei) are generally negative and not statistically significant except for
the 90th quantile, which means that an increase in energy intensity results in a decrease in the funding
amount. Therefore, a reduction in energy intensity is only feasible with high funding with a view of
improving the entire energy system.

The effects of the percentage of electricity access (acc_el) and electricity consumption (lnel_cons) on
total green funding are positive and not statistically significant except for the 50th and 75th quantiles,
respectively. This outcome suggests that the funding recipients require more energy consumption to
promote economic development, and therefore, they require more economic support. This outcome
is also in line with the hypothesis that developing countries, which can access the electrical grid,
can also access renewable sources. Most of the funding oriented to reduce climate change has been
provided to increase such access through off-grid generation [17,68] and improve the living conditions
of rural developing areas [13,18]. Hence, to compensate for the absence of electricity-grid access, a
financed project is required that provides aid to install off-grid RES power plants without inhibiting
the development of commercial renewable energy technology (RET) markets [27,32,69].

Appendix C contains the quantile coefficients plots and allows having a better representation of
the variations of the estimated coefficients of the explanatory variables in the quantile distribution.

6.2. Discussion

The current environmental degradation has reached alarming levels that require urgent action
from around the world. This is particularly true in developing countries that have fewer resources
to devote to environmental protection policies [1–3], starting with those concerning the abatement
of harmful emissions [4,5,7]. To this end, the Fast-Start Finance financial mechanism was launched
during the 15th Conference of the Parties (COP15) to counter the effects of climate change and promote
economic growth in developing countries.
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To assess how climate change affects the funding distribution in the Fast-Start Finance framework,
we propose a quantile regression model. The estimation results confirm a relationship between climate
finance, GHG emissions, and oil supply for all quantiles while for electricity generation sources
(renewables and fossil) the relationship is heterogeneous. It is negative and significant only for the
last quantiles for RES generation and shows a change in the sign for traditional sources. Thus, this
outcome highlights the high level of received climate funding and confirms the presence of a lobbying
effect and the dependence by fossil fuels in countries receiving a small number of climate funds [5,51].

Results concerning funding distribution confirm that funding level is crucial to reaching the
climate finance goals of reducing the effect of anthropogenic activity on the atmosphere and at the
same time promoting economic growth [19]. However, the observed funding concentration limits the
effectiveness of this policy to a low number of countries (approximately 10% of the financed countries).
Thus, the target countries and the funding amount become important design choices. This assumption
provides a basis for the development of environmental plans and promoting the best policies to adopt
in decision-making procedures given the implementation of the Paris agreement [70]. Our outcomes
also show that the countries that receive more aid typically enjoy preferential channels to donor
countries, although the main flows are channeled to emerging economies (particularly the so-called
E7). The E7 emerging economies include the ’BRIC’ countries (China, India, Brazil, and Russia) plus
Mexico, Indonesia, and Turkey.

In addition, the number of projects initiated in developing countries reflects a divergence between
the European and US funding distribution strategies. The European countries tend to concentrate aid
on a few countries, thus ensuring substantial funding. US funding policies tend to finance a large
number of countries but with a low level of economic aid (wide project support approach). The strong
divergence in funding distribution policy was confirmed by the Lorenz curve and the Gini Index. They
point out that 80% of the total amount of climate funding is destined for only 10% of the countries.
This outcome and an analysis of funding strategies of donors’ countries confirm the concentration of
the financial resources and the commitment on the part of European countries.

7. Conclusions and Policy Implications

The need to counter the effects of climate change and to limit the impact of anthropogenic activities
in the atmosphere was at the base of the Kyoto protocol signed in 1997. Even though it was based
on innovative flexible mechanisms, this protocol failed due to the carbon market weaknesses, and
inadequate regulatory and policy support.

Nevertheless, in the last decades, international cooperation on environmental policies has become
crucial to ensure long-term stability in environmental projects in developing countries. Scholars claim
that the effectiveness of climate finance accompanying international cooperation could be further
improved [34,36]. Particularly, they underline the need to reach a higher level of coordination among
donor states and beneficiaries [14,69], as well as among them and the environmental and development
international agencies [20,34] to define priorities that can differ, and minimize the projects’ failure
probability. Also, a simplification of procedures seems advisable [15,30].

Consistently, this paper tries to shed light on the key factors affecting the distribution of climate
finance, and how it is affected by the policies adopted to address climate change and promote sustainable
development. To this end, we analyzed the flow of climate funding to assess how the amount and
distribution of funding are affected by climate change. The purpose is to provide suggestions to
policymakers for evaluating the effectiveness of the flow of funding for environmental plans.

Our results suggest that policy mechanisms that employ Fast-Start Finance should increase the
funding available to promote synergy between climate-change mitigation and adaptation measures
in developing countries, as already suggested by [71]. Additionally, a wide, differentiated policy
spectrum including various incentives and/or grants determined by a large range of factors should
be proposed. In this regard, Singer et al. [22] also suggest considering geographical, historical, and
resource heterogeneities, because the uneven distribution of fossil fuels and alternative energy resources
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can influence policies that seek to mitigate GHG emissions. In addition, the funding distribution should
take into account the development stage of the recipient countries and the level of GHG emissions,
thus encouraging the adoption of other national support policies schemes for those countries that
reach a higher level of economic development.

This research is based on data on disbursed funds for financing climate-related projects in
developing countries. Data about the funds disbursed in 2010 can be considered outdated, but those
are the only available at the best of our knowledge available. Other data are reported in the database
of international organizations (e.g., OECD and International Monerary Fund), but they are related to
committed funds. As previously demonstrated [72], there are sensible deviations between disbursed
and committed funds, where the former are systemically lower than the latter. The data availability is
a relevant aspect that international institutions and policymakers should take into account to design
more effective funding schemes in the future.

Another limitation of the available data concerns GHG emissions. We considered the direct effect of
GHG emissions and not other effects related to the entire lifecycle of fossil fuels (extraction, production,
and transport). The latter are not readily available and should be calculated for many different cases
(different fossil sources, exporting and importing countries, operating technologies, etc.).

Future research on the evaluation of the developmental stage of recipient countries and their
whole levels of GHG emissions (to determine a suitable level of climate funding) are required as a
basis for determining optimal policies for mitigation and adaptation.

Author Contributions: Abstract, Sections 1 and 2 are contributed jointly by R.P. and I.Q.; Sections 3 and 4 are authored
by G.S. Sections 5 and 6 are authored jointly by G.S. and A.T. Conceptualization and paper writing coordination is
carried out by G.S. and R.P. All authors have read and agreed to the published version of the manuscript.

Funding: The research has been supported by European Union’s Horizon 2020 Research and Innovation Programme
18 under the Marie Skłodowska-Curie European Training Networks (grant agreement ReTraCE No 19 814247).

Conflicts of Interest: The authors declare no conflict of interest.

Appendix A

Iso3 Country World Bank Income Group GHG Tot in 2012

AFG Afghanistan Low income 18,168.86
AGO Angola Upper middle income 41,657.17
ARG Argentina High incomeOECD 380,295.32
ARM Armenia Lower middle income 12,319.39
AZE Azerbaijan Upper middle income 56,537.08
BEN Benin Low income 33,533.10
BGD Bangladesh Lower middle income 183,300.56
BIH Bosnia and Herzegovina Upper middle income 27,108.40
BLR Belarus Upper middle income 109,647.24
BOL Bolivia Lower middle income 621,726.73
BRA Brazil Upper middle income 2989.42
BWA Botswana Upper middle income 82,110.28
CHL Chile High income 120,687.89
CHN China Upper middle income 12,454.71
CMR Cameroon Lower middle income 100,922.14
COL Colombia Upper middle income 173,411.77
CPV Cape Verde Lower middle income 411.33
CRI Costa Rica Upper middle income 12,274.13
CUB Cuba Upper middle income 52,418.46
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Iso3 Country World Bank Income Group GHG Tot in 2012

DOM Dominican Republic Upper middle income 33,395.08
DZA Algeria Upper middle income 176,471.23
ECU Ecuador Upper middle income 52,746.57
EGY Egypt Lower middle income 295,499.75
ERI Eritrea Low income 4977.89
ETH Ethiopia Low income 185,292.17
GHA Ghana Lower middle income 107,784.29
GTM Guatemala Lower middle income 31,515.45
HND Honduras Lower middle income 20,467.16
HTI Haiti Low income 8835.47
IDN Indonesia Lower middle income 780,550.76
IND India Lower middle income 3,002,894.90
IRN Iran Upper middle income 551,144.13
JOR Jordan Upper middle income 27,198.60
KAZ Kazakhstan Upper middle income 366,502.20
KEN Kenya Lower middle income 54,302.10
KGZ Kyrgyzstan Lower middle income 13,794.74
KHM Cambodia Low income 127,399.59
LAO Laos Lower middle income 161,718.74
LBN Lebanon Upper middle income 20,371.97
LKA Sri Lanka Lower middle income 30,451.83
LSO Lesotho Lower middle income 3472.71
MAR Morocco Lower middle income 80,436.72
MDG Madagascar Low income 117,932.60
MDV Maldives Upper middle income 727.13
MEX Mexico Upper middle income 663,424.95
MLI Mali Low income 77,437.93
MNG Mongolia Upper middle income 25,944.26
MOZ Mozambique Low income 380,308.29
MWI Malawi Low income 21,632.13
MYS Malaysia Upper middle income 279,098.38
NAM Namibia Upper middle income 38,049.27
NER Niger Low income 11,460.92
NGA Nigeria Lower middle income 301,010.13
NIC Nicaragua Lower middle income 16,323.04
NPL Nepal Low income 40,762.72
PAK Pakistan Lower middle income 369,734.58
PAN Panama Upper middle income 16,248.77
PER Peru Upper middle income 74,806.96
PHL Philippines Lower middle income 167,297.55
PNG Papua New Guinea Lower middle income 11,087.46
PRY Paraguay Upper middle income 50,843.95
RWA Rwanda Low income 6689.95
SEN Senegal Lower middle income 54,185.37
SLV El Salvador Lower middle income 12,577.79
STP Sao Tome and Principe Lower middle income 195.49
SYR Syria Lower middle income 77,118.71
THA Thailand Upper middle income 440,411.68
TJK Tajikistan Lower middle income 15,364.58
TON Tonga Upper middle income 158.36
TUN Tunisia Upper middle income 39,721.01
TUR Turkey Upper middle income 445,640.08
TZA Tanzania Low income 235,353.12
UGA Uganda Low income 80,725.09
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Iso3 Country World Bank Income Group GHG Tot in 2012

UKR Ukraine Lower middle income 404,900.30
URY Uruguay High incomenonOECD 34,237.83
VEN Venezuela High incomenonOECD 281,921.37
VNM Vietnam Lower middle income 310,664.07
VUT Vanuatu Lower middle income 446.22
YEM Yemen Lower middle income 40,924.63
ZAF South Africa Upper middle income 450,615.78
ZMB Zambia Lower middle income 320,254.22

Appendix B

Ranking of recipient countries sorted in descending order according to the total amount of
received aid and the main donor from which the aid derives. The column “Donor/GT” represents the
share of resources of the donor of the total amount of funding disbursed by all developed countries
that participate in Climate Finance, while “Recipient/GT” shows the share of the recipient’s received
resources from the total amount of main disbursed funding. Similarly, the column “Donor/GT donor”
shows the share of financed resources of a donor towards its primary beneficiary of the total amount
of funding disbursed by the donor. Again similarly, the column “Recipient/GT_recipient” shows the
calculated share of allocated funds from a donor of the total received aid.

Recipient
n◦ Financed

Projects
Total of

Recipient
Recipient/GT

Recipient/GT
of Recipient

Donor
Donor/GT
of Donor

Donor/GT

Turkey 4 $ 41.71 25.64% 99.75% France 98.82% 25.88%
India 17 $ 31.25 19.21% 75.26% Germany 58.29% 24.80%
China 59 $ 21.95 13.49% 29.54% United Kingdom 40.28% 9.89%
Nepal 10 $ 11.61 7.13% 62.03% Japan 38.80% 11.41%
Afghanistan 7 $ 6.42 3.95% 50.04% Germany 7.97% 24.80%
Peru 7 $ 4.32 2.66% 87.34% Belgium 60.96% 3.80%
Indonesia 15 $ 4.01 2.46% 49.41% United States 13.87% 8.77%
Uganda 7 $ 2.65 1.63% 80.69% Norway 28.66% 4.59%
Philippines 14 $ 2.21 1.36% 38.18% Belgium 13.64% 3.80%
Mongolia 6 $ 2.18 1.34% 47.06% United States 7.19% 8.77%
Brazil 19 $ 2.18 1.34% 24.68% Germany 1.33% 24.80%
Zambia 3 $ 2.14 1.32% 92.21% Netherlandddds 84.41% 1.44%
Viet Nam 14 $ 1.99 1.23% 37.51% Belgium 12.09% 3.80%
Cambodia 6 $ 1.82 1.12% 67.49% Germany 3.05% 24.80%
Bangladesh 3 $ 1.81 1.11% 86.72% Switzerland 32.15% 3.00%
Cape Verde 3 $ 1.61 0.99% 42.86% Spain 12.69% 3.34%
Ukraine 6 $ 1.48 0.91% 80.12% Austria 43.92% 1.66%
Bolivia 7 $ 1.23 0.75% 41.89% Japan 2.77% 11.41%
Thailand 6 $ 1.17 0.72% 59.47% United States 4.86% 8.77%
Tanzania 10 $ 1.12 0.69% 48.75% Norway 7.30% 4.59%
Egypt 5 $ 1.12 0.69% 89.18% Japan 5.37% 11.41%
South Africa 3 $ 1.10 0.67% 75.69% Switzerland 17.02% 3.00%
Mexico 8 $ 1.09 0.67% 42.00% Japan 2.46% 11.41%
Armenia 1 $ 1.06 0.65% 100.00% Austria 39.19% 1.66%
Kyrgyz Republic 3 $ 1.06 0.65% 70.70% Japan 4.02% 11.41%
Argentina 11 $ 0.91 0.56% 41.90% Germany 0.95% 24.80%
Tunisia 2 $ 0.89 0.55% 90.11% Germany 1.99% 24.80%
Chile 4 $ 0.80 0.49% 53.75% Germany 1.07% 24.80%
Kazakhstan 1 $ 0.71 0.43% 100.00% Japan 3.81% 11.41%
Ghana 5 $ 0.65 0.40% 96.37% Japan 3.35% 11.41%
Senegal 5 $ 0.62 0.38% 45.90% Canada 43.14% 0.41%
Cuba 6 $ 0.57 0.35% 61.10% Germany 0.86% 24.80%
Pakistan 6 $ 0.55 0.34% 76.46% Switzerland 8.63% 3.00%
Nicaragua 6 $ 0.47 0.29% 44.37% Spain 3.82% 3.34%
Maldives 4 $ 0.46 0.28% 79.40% Japan 1.96% 11.41%



Sustainability 2020, 12, 9676 17 of 23

Recipient
n◦ Financed

Projects
Total of

Recipient
Recipient/GT

Recipient/GT
of Recipient

Donor
Donor/GT
of Donor

Donor/GT

Papua New Guinea 2 $ 0.33 0.21% 53.81% Germany 0.45% 24.80%
Panama 3 $ 0.31 0.19% 49.71% Spain 2.83% 3.34%
Honduras 3 $ 0.31 0.19% 90.38% Spain 5.10% 3.34%
Mozambique 3 $ 0.29 0.18% 72.01% Belgium 3.43% 3.80%
Paraguay 4 $ 0.29 0.18% 53.77% Spain 2.83% 3.34%
Lebanon 3 $ 0.27 0.17% 81.92% Italy 100.00% 0.14%
Jordan 8 $ 0.25 0.15% 36.19% Germany 0.22% 24.80%
Kenya 5 $ 0.24 0.15% 61.22% United States 1.04% 8.77%
Yemen 4 $ 0.22 0.14% 52.51% Germany 0.29% 24.80%
Tajikistan 1 $ 0.21 0.13% 100.00% Japan 1.14% 11.41%
Azerbaijan 2 $ 0.21 0.13% 52.77% Finland 21.59% 0.32%
Ecuador 3 $ 0.19 0.12% 77.10% United States 1.04% 8.77%
Algeria 4 $ 0.18 0.11% 60.75% Japan 0.58% 11.41%
Benin 1 $ 0.16 0.10% 100.00% Canada 24.11% 0.41%
Madagascar 2 $ 0.16 0.10% 87.29% Switzerland 2.86% 3.00%
Ethiopia 2 $ 0.15 0.09% 77.96% United States 0.83% 8.77%
Colombia 2 $ 0.15 0.09% 91.79% Japan 0.73% 11.41%
Uruguay 4 $ 0.15 0.09% 63.42% Germany 0.23% 24.80%
Costa Rica 3 $ 0.14 0.09% 46.83% Germany 0.17% 24.80%
Cameroon 1 $ 0.14 0.09% 100.00% Germany 0.35% 24.80%
Haiti 1 $ 0.14 0.09% 100.00% Spain 2.55% 3.34%
El Salvador 2 $ 0.13 0.08% 83.52% Japan 0.57% 11.41%
Sri Lanka 6 $ 0.12 0.07% 49.19% Greece 100.00% 0.04%
Malawi 3 $ 0.11 0.07% 40.38% United Kingdom 0.29% 9.89%
Tonga 3 $ 0.11 0.07% 60.37% Japan 0.35% 11.41%
Morocco 3 $ 0.10 0.06% 56.15% Spain 1.02% 3.34%
Dominican Republic 2 $ 0.09 0.06% 96.54% Germany 0.22% 24.80%
Belarus 1 $ 0.09 0.05% 100.00% Germany 0.22% 24.80%
Rwanda 2 $ 0.09 0.05% 85.90% United Kingdom 0.47% 9.89%
Laos 7 $ 0.08 0.05% 31.41% Japan 0.14% 11.41%
Sao Tome&P 1 $ 0.07 0.04% 100.00% Portugal 100.00% 0.04%
Malaysia 6 $ 0.07 0.04% 70.08% Japan 0.26% 11.41%
Namibia 1 $ 0.05 0.03% 100.00% Finland 10.13% 0.32%
Venezuela 1 $ 0.04 0.03% 100.00% Japan 0.22% 11.41%
Eritrea 1 $ 0.04 0.02% 100.00% Norway 0.48% 4.59%
Syria 2 $ 0.03 0.02% 71.90% Japan 0.11% 11.41%
Bosnia-Herzegovina 1 $ 0.02 0.01% 100.00% United States 0.13% 8.77%
Angola 1 $ 0.02 0.01% 100.00% Japan 0.08% 11.41%
Lesotho 1 $ 0.01 0.01% 100.00% Japan 0.06% 11.41%
Guatemala 1 $ 0.01 0.01% 100.00% Japan 0.06% 11.41%
Vanuatu 1 $ 0.01 0.01% 100.00% United States 0.08% 8.77%
Iran 2 $ 0.01 0.01% 96.48% Japan 0.05% 11.41%
Botswana 1 $ 0.01 0.01% 100.00% Japan 0.05% 11.41%
Mali 1 $ 0.01 0.00% 100.00% Canada 0.99% 0.41%
Nigeria 1 $ 0.01 0.00% 100.00% United States 0.04% 8.77%
Niger 1 $ 0.00 0.00% 100.00% Germany 0.01% 24.80%

Appendix C

The subfigures show the estimated coefficients for all different quantiles of dependent variable for
the estimated quantile regression model.
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Figure A1. Cont.
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Figure A1. Quantile coefficients plots.
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