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Abstract: Sustainable Development Goal 13 echoes the fact that all countries must make urgent
and stringent efforts to mitigate against and adapt to climate change and its associated impacts.
Climate financing is one of the key mechanisms used to enable countries to remain resilient to the
hastening effects of climate change. In this paper, we empirically assess the effect of institutional
governance indicators on the amount of climate finance received by 21 nations for which progress
towards the internationally agreed-upon target of reducing global warming to 1.5 °C is tracked.
We use the fixed-effects ordinary least squares (OLS) and the feasible generalized least squares
(FGLS) estimators, drawing on the Climate Action Tracker panel data from 2002 to 2020. Empirical
results reveal that perceived political stability significantly enhanced climate finance inflows among
countries that strongly increased their NDC targets, while perceived deterioration in corruption
control negatively impacted the amount of climate finance received by the same group of countries.
Therefore, governments should reduce corruption tendencies while striving to avoid practices and
alliances that lead to any form of violence, including terrorism and civil war. Low developing
countries (LDCs) in particular need to improve the standard of public services provided to the
populace while maintaining a respectable level of autonomy from political influences. Above all, as
countries work towards strengthening institutional governance, there is an urgent need for developed
economies to assist developing economies in overcoming debt stress since the likelihood of future
resilience and prosperity is being undermined by the debt crisis, with developing countries spending
almost five times as much annually on repayment of debt as they allocate to climate adaptation.

Keywords: climate finance; Climate Action Tracker; corruption; feasible generalized least squares
(FGLS) estimator; panel data

1. Introduction

Climate change has emerged as one of the most pressing challenges of this century
(Steffen et al. 2020; Štreimikienė 2021). In recent years, climate change has posed un-
precedented threats in terms of economic and human life losses (Mumtaz 2018). Various
governance and institutional-arrangement initiatives have been launched on local to global
scales, and many actions are still being proposed to address the threat of climate change
(Bisaro et al. 2018; Buchner et al. 2021; Mahat et al. 2019; Mumtaz 2021; Persson 2019). How-
ever, dealing with climate change is a complex phenomenon that requires innovative and
proactive measures. Climate change is a global issue, and it needs global action (Bellezoni
et al. 2022; Farazmand 2023; UNICEF 2020). Countries around the world, particularly devel-
oping countries, are struggling to manage the effects of climate change. At the international
level, international frameworks and legal obligations have been established to face the
common threat of climate change.

For instance, since the enactment of the Paris Agreement (PA), governments of various
countries have committed to minimizing greenhouse gas (GHG) emissions responsible for
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rising global temperatures. The PA emphasizes that developed countries should provide
financial support, hereafter referred to as climate finance, to enable developing economies
to adapt to and mitigate the adverse impacts of the changing climate (Chowdhury and
Jomo 2022; Khalatur and Dubovych 2022; Pauw 2017; Puig et al. 2016; Weiler et al. 2018).
While countries have, under the ambit of the PA, embarked on developing and putting in
place frameworks to enable the transition to a zero-emissions society, there is no empirical
evidence to serve as a benchmark (CAT 2022; Duwe et al. 2017). As an example of the
commitments within the PA framework, a loss and damage fund was recently created
to compensate developing and vulnerable nations that are severely impacted due to the
changing climatic conditions (Dahiya and Okitasari 2022; Serdeczny and Lissner 2023;
Wyns 2023).

Buchner et al. (2021) and the database of the Organization for Economic Cooperation
and Development’s (OECD) Development Assistance Committee (DAC) indicate that, on
average, over USD 5193 million was spent on climate-related development commitments
between 2015 and 2020. Although the mutually agreed-upon climate change goals need an
annual increase in climate finance of at least 590% by 2030 (Lyeonov et al. 2023), there is
limited evidence on how a country’s governance framework influences climate financing
(Meadowcroft 2010). Understanding how a country is governed is important, especially
since several countries have been updating their respective climate change targets; i.e.,
nationally determined contributions (NDCs). For the most recent NDC updates in 2022,
only Australia submitted a stronger NDC target when compared to the 2020/2021 updates,
while Brazil, India, and Egypt did not increase their respective ambitions (CAT 2023).
Countries that did not increase their ambitions are defined by the Climate Action Tracker
(CAT 2023) as those whose NDC updates either did not increase at all, increased by only a
marginal amount, or may appear strong on paper but will not drive additional reductions
because current policies are already below the target level. Although Isopi and Mavrotas
(2009) reckon that donor motivations for financial aid can be both self-serving and charitable,
it is clear from the wide-ranging empirical studies focusing on factors influencing financial
aid allocation that donors prioritize their political, economic, and strategic goals when
allocating help across national borders (for example, see Canavire et al. (2006), Gilder and
Rumble (2020), and McGillivray (2004), among others).

In this article, we assess the relationship between the amount of climate finance
received and institutional governance indicators in countries that submitted stronger NDC
targets compared to countries that did not increase their NDCs. Amran et al. (2016) argue
that institutional governance is fundamental in influencing the ability of governments,
industries, and enterprises to adapt and modify their actions in response to climate change-
related issues. Various institutional governance indicators influence climate financing in
different ways, including by affecting institutional frameworks and policy formulations,
spurring adaptation and mitigation capacities, and impacting the pace of adaptation and
mitigation. This work contributes to the limited literature on the factors influencing
climate finance flows, which are a form of official development assistance (ODA), as
indicated by Han and Cheng (2023). Despite the fast-growing empirical literature on
determinants of financial aid to developing countries, most of the analysis considers
institutional governance indicators in isolation (e.g., for the corruption indicator, see Acht
et al. (2015); Alesina and Dollar (2000); Canavire et al. (2006); Isopi and Mavrotas (2009);
Lyeonov et al. (2023); Neumayer (2003); Nunnenkamp and Öhler (2011)) and broadly
aggregate financial aid.

The major limitation of empirical studies based on aggregate data is that major effects
on climate finance are obscured, and this might be attributable to the divergent views
present in the literature. According to Banerjee et al. (2020) and Han and Cheng (2023),
existing empirical research on institutional governance and climate financing mostly con-
centrates on the issue of corruption while paying little attention to other institutional
governance aspects. For instance, Acht et al. (2015), Alesina and Dollar (2000), and
Neumayer (2003) argued that less corrupt countries do not necessarily receive more fi-
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nancial aid, yet Habib and Zurawicki (2002) posited that corruption negatively impacts
climate financing. Moreover, the few empirical studies that focus on climate finance while
taking cognizance of more than one institutional governance indicator do not consider the
NDCs. For instance, Doku et al. (2021) assessed determinants of climate finance among
43 recipients in Sub-Saharan Africa (SSA), including institutional governance indicators
such as government effectiveness, rule of law, corruption, and regulatory quality. However,
their analysis was limited to the 2006–2017 period while the PA was only enacted in 2015.

Thus, their work did not keep track of countries that are committed to increasing
their NDCs. Other closely related studies that focus on developing countries include those
by Barrett (2014) and Robertsen et al. (2015), while the studies by Halimanjaya (2015),
Samuwai and Hills (2018), and Nakhooda et al. (2016) exemplify research on developed
economies. Another strand of the climate financing literature that is beyond the scope
of this paper draws on financial institutions (Boissinot et al. 2016; Elliott and Löfgren
2022; Kawabata 2019). Therefore, we seek to bridge the knowledge gap in how climate
financing is affected by institutional governance indicators. This work aims to improve
upon the existing work (for example, that of Clist (2011)) by identifying which institutional
governance indicators impact the amount of climate finance received by countries that
have increased their NDCs in comparison to those that have not increased their NDCs,
irrespective of whether a country is categorized as developing or developed. For robustness,
we also estimate other models showing (i) the overall effect and (ii) the effect by income
category group, irrespective of whether the countries’ increased their NDCs or not.

The rest of the paper is organized as follows. Section 2 describes the data used, as
well as the empirical model. Section 3 presents the empirical results, while the discussion
of the results features in Section 4. The study is concluded in Section 5 with some policy
recommendations, and the limitations of this research and areas for further research are
presented in Section 6.

2. Methodology

This section draws on 21 of the 37 nations (see Table 1) for whom the Climate Action
Tracker (CAT) measures progress toward the internationally agreed-upon target of limiting
global warming to 1.5 °C, as stated in the PA commitment. The CAT is a scientific analytical
tool that assesses and analyses governments’ climate change mitigation objectives, policies,
and activities with respect to the PA target. Furthermore, the CAT aggregates national
actions to the global level and computes projected temperature increases throughout the
21st century using the MAGICC climate model (CAT 2022).

The 21 climate finance-receiving countries were drawn from different geographical
regions but categorized as either low-middle-income countries (LMICs), upper-middle-
income countries (UMICs), low developing countries (LDCs), or more advanced developing
countries and territories (MADCTs) based on the Organization for Economic Cooperation
and Development’s (OECD) classification. While the CAT measures progress for 37 coun-
tries, 13 of these do not receive climate financing (see Table 1). Therefore, given that this
study focuses on the amount of climate finance received, these 13 countries were not con-
sidered in the analysis. Furthermore, even though the European Union (EU) is analyzed in
the CAT as a single region, it is not classified into any of the OECD income groups among
the climate finance-receiving countries. Moreover, institutional governance indicators for
EU countries are also not aggregated at the regional level. Thus, the EU was also not
considered in our analysis.

According to the analytical framework presented by CAT (2023), all countries’ targets
are incompatible with the 1.5 °C PA target. Therefore, if countries considered in this paper
continue implementing the current policies and actions, domestic targets, fair-share targets,
and net-zero targets, zero-emission societies will not be achieved.
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Table 1. Countries whose progress is measured by the CAT.

Submitted a Stronger NDC Target Did Not Increase Ambition

Argentina Brazil
Bhutan Egypt
China Ethiopia

Colombia India
Costa Rica Indonesia

Kenya Gambia
Morocco Mexico

Nepal Philippines
Nigeria Thailand

Peru Vietnam
South Africa Russia *

Ukraine Singapore *
Australia * Switzerland *
Norway *
Canada *

Chile
European Union, 27 states (EU27) **

Japan *
New Zealand *
Saudi Arabia *
South Korea *

United Arab Emirates (UAE) *
United Kingdom *

United States of America (USA) *
Note: * denotes a country that does not receive climate financing; ** due to aggregation of the states, the EU was
not considered in the analysis. Source: CAT (2023).

2.1. Data and Variables

Following Halimanjaya (2015), we used the institutional governance indicators pre-
sented by Kaufmann et al. (2011), as described below. Corruption is a type of dishonesty
or a criminal offense committed by a person or organization in a position of authority to
obtain unlawful advantages or misuse power for personal gain (Chaisse 2023; Denolf 2008;
Philp 2016). Voice and accountability refer to viewpoints on free media, elections, and the
liberty for free speech, association, and assembly, while regulatory quality is the ability of the
government to formulate and then enforce legislation and regulations that allow for and
promote the development of the business community. Political stability gauges perceptions
concerning the probable occurrence of instability in politics and/or violence rooted in
political goals, such as terrorist activities. Government effectiveness refers to the expected
quality of services provided by the civil service, the formulation and implementation of
policies, and the devotion of the government to accomplishing these targets, while rule
of law measures the public’s perception of the legal system, police, ownership rights, and
compliance with contracts. The index values of all these indicators range from −2.5 to 2.5,
where 2.5 implies better institutional governance and vice versa (Al-Faryan and Shil 2023).
The indicators span from 2002 to 2020 and were extracted from the World Governance
Indicators (WGI) database. However, due to data limitations, the indicator for rule of law
was not considered in this analysis.

The amount of climate finance received by countries per year in United States dol-
lars (USD 2020 values) was used as a proxy for climate governance. Climate finance is
the foundation of the PA in that it allows a government that is having difficulty meeting
its fair-share obligations on its territory to meet them internationally through direct fi-
nancial resources, such as funding and supporting emission reduction-related activities
in other countries. Whereas the CAT calculation only uses climate mitigation-related fi-
nance contributions (i.e., it does not analyze the progress in climate change adaptation or
progress related to non-state and sub-national actors CAT (n.d.), this study used the total
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amount of funds committed for climate mitigation- and adaptation-related activities. The
data were extracted from the Organization for Economic Cooperation and Development’s
(OECD) Development Assistance Committee (DAC) database. The data span 19 years
(2002–2020). Unlike other countries considered in this study, Ukraine’s climate finance data
start from 2005.

2.2. Model Specification

First, we used Pearson’s correlation test to assess the nexus between the amount of
climate finance received and each institutional governance indicator. Pearson’s correlation
is one of the most popular correlation methods (Berman 2016), and it measures the strength
of the relationship between any two variables. Correlation values range from −1 to +1,
with a value of −1 implying that there is a perfect negative correlation between the two
variables, while a value of +1 denotes a perfect positive correlation (Walker et al. 2008). If
there is no linear relationship between the variables, the correlation values are equal to 0.
Mathematically, Pearson’s correlation coefficient is expressed as follows:

r = ∑(xi − x̄)(yi − ȳ)√
∑(xi − x̄)2 ∑(yi − ȳ)2

(1)

where r = correlation coefficient, xi = values of the variable x in the sample, yi = values of
the variable y in the sample, ȳ = mean value of y, and x̄ = mean value of x.

Furthermore, we used panel data to empirically estimate the effect of each of the
five institutional governance indicators on the amount of climate finance received by the
countries considered in the analysis. We executed two estimation techniques: (i) a fixed-
effect ordinary least squares (OLS) estimator and (ii) the feasible generalized least squares
(FGLS) estimator with heteroscedastic adjusted panels, taking note of the dataset’s short
panels. The OLS estimator is unable to handle heteroscedasticity and has an unorthodox
distribution of OLS estimations (Addis and Cheng 2023; Ugrinowitsch et al. 2004). Hence,
OLS results were cross-checked with the estimates of the FGLS estimator. According to
Stata (2020), the FGLS estimator can effectively address the autocorrelation concern and is
sufficient for considering the existence of nonspherical innovations when the covariance
matrix is not known. The specified empirical model (Equation (2)) takes into consideration
the recipient’s macroeconomic, environmental, and time-invariant factors. The natural log
of the amount of climate finance received by country i in year t is denoted as LCFi,t, while
LagLCFi,t is the one-year-lagged value of the amount of climate finance received:

LCFi,t = β0 + β1(LagLCF)i,t + β2(LagCrpt)i,t + β3(LagAcct)i,t + β4(LagPolS)i,t
+β5(LagGov)i,t + β6(LagR)i,t + β7(LnPGDP)i,t + β8(LnOpen)i,t + β9(LnVAgr)i,t
+β10(LnVul)i,t + β11(IncDummy)i,t + µt

(2)

Following Robertsen et al. (2015), other covariates used in the analysis were per capita
gross domestic product (PGDP) at constant 2017 international USD values obtained from
Our World in Data (Roser et al. 2023), trade openness (Open), a dummy for the income
group category (IncDummy), and the vulnerability index (Vul). The Vul is based on data
from six fundamental sectors of life: water, health, food, ecosystem services, infrastructure,
and human habitat. The index assesses a nation’s capacity to adapt to the detrimental
consequences of climate change (NDGAIN 2023) and it ranges from 0 to 1; the higher the
index, the worse off a country is in adapting to climate change. Data for trade openness
(Open) and value added in the agricultural sector (measured as a percentage of the GDP)
(VAgr) were obtained from the World Bank’s World Development Indicators (WDIs). The
variable for the value added in the agricultural sector (VAgr) captures the view of Barrett
(2014) that funding goes to agricultural economies. For robustness, we estimated other
models—(i) the overall effect and (ii) the effect by income group—irrespective of whether a
country increased its NDCs or not.
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Before the empirical estimation of the described models, multicollinearity was tested
to ascertain the severity correlation between the covariates (see Appendix B for details).
Due to the limitations of Pearson’s correlation test, as elaborated by Demeusy (2023)
and Janse et al. (2021), a variance inflation factor (VIF) test was also used at this stage.
Belsley et al. (1980, 2005) report that the VIF test determines the degree to which the
variance of the standardized regression statistic is inflated as a consequence of collinearity.
Multicollinearity is present when the VIF value is greater than 10, and this has been noted
to cause difficulties when conducting regression analyses (Belsley et al. 2005; Lubinga 2014).
Furthermore, for the OLS estimator, a Hausman test was used to establish the similarity
between estimates of the random- and fixed-effects models. However, given that the test
was significant (p-value less than 0.05) (Table 2), a fixed-effects model was the preferred
estimator.

Table 2. Hausman test.

Coefficient

Chi-square test value 57.336
p-value 0

3. Results

This section presents the results of the study. First, a descriptive summary of the study
variables is provided, followed by the correlation analysis and, lastly, the empirical findings
for the effect of institutional governance indicators on climate finance received.

3.1. Descriptive Summary

Descriptive summary statistics presented in Table 3 show the amount of climate
finance (CF) received by countries based on income group categorization and NDC targets
in millions of US dollars (USD). Low- and middle-income countries (LMICs) received the
most climate finance on average, valued at around USD 1259 million, followed by upper-
middle-income countries with slightly more than USD 500 million. MADCTs received the
least amount (USD 79.7 million), while LDCs received approximately USD 210 million.
The variation in the average amounts of climate finance received might be attributable to
the variation in the numbers of years for the countries considered in this study. Moreover,
some income group categories had greater numbers of countries than others; e.g., UMICs
included nine countries, followed by LMICs with seven and LDCs with four, while the
MADCT category included only one.

Table 3. Climate finance received between 2002 and 2022 in millions of USD based on the 2020
exchange rate.

Income Group NDC Target

UMICs LMICs LDCs MADCTs Increased Not Ambitious

Mean 508.71 1258.66 210.13 79.71 415.35 937.99
Standard deviation 669.00 1838.31 396.78 135.88 578.05 1595.65
Minimum - 0.21 - - - -
Maximum 303.09 10,900.00 1881.65 502.02 3303.09 10,900.00
Observations 190 111 76 19 225 171

Comparing countries that increased their NDC targets in 2022 to those considered
unambitious, non-ambitious countries received more than twice as much climate finance
(USD 938 million) as countries that increased their NDCs. Moreover, there were more
countries (13) that increased their NDCs than non-ambitious ones (9). While it would
be expected that countries that received more climate finance would easily increase their
NDCs, the observed ambiguity might be attributable to the influence of the income group
within which some less ambitious countries fell. For instance, out of the nine non-ambitious
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countries, four were categorized as LMICs, a category that received the highest amount
of climate finance. Moreover, the average values of institutional governance indicators
based on income groups (Figure 1) show that LMICs and LDCs had negative values for all
five governance indicators, while MADCTs exhibited positive values. For the UMICs, two
institutional governance indicators (government effectiveness and regulatory quality) were
positive, and the rest were negative.

Figure 1. Average values of institutional governance indicators (2002–2020). Source: Authors’
compilation based on World Development Indicators.

From the NDC target perspective, both countries that increased NDC targets and those
that did not had negative values for all the indicators, except government effectiveness
(0.005) for countries that increased their targets. This suggests that government effectiveness
is a key driver for climate finance received.

3.2. Correlation Results Based on Nationally Determined Contribution (NDC) Targets

Among countries that increased their NDC targets (Table 4), correlation coefficients
for voice and accountability, political stability, and corruption control suggest that there
is a negative and significant relationship with the amount of climate finance received.
For instance, the coefficient of −0.336 (p < 0.1) associated with the indicator for voice
and accountability indicates that a poor perception of citizens’ ability to express their
voices per the law was linked to a 33.6% decline in the amount of climate finance received
among countries that increased their respective NDCs. Thus, poor institutional governance,
especially for the voice and accountability and corruption control indicators, was associated
with reduced climate finance inflows in these countries.

Table 4. Correlation between climate finance and institutional governance indicators for countries
that increased their NDC targets.

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

(1) Climate finance (USD ’000) 1.000
(2) Voice and accountability −0.336 * 1.000

(0.000)
(3) Political stability −0.174 * 0.391 * 1.000

(0.009) (0.000)
(4) Government effectiveness −0.077 0.417 * 0.662 * 1.000

(0.252) (0.000) (0.000)
(5) Regulatory quality −0.109 0.582 * 0.237 * 0.663 * 1.000

(0.103) (0.000) (0.000) (0.000)
(6) Corruption control −0.308 * 0.482 * 0.755 * 0.855 * 0.538 * 1.000

(0.000) (0.000) (0.000) (0.000) (0.000)
* denote significance levels at 10%, respectively.
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For countries with “no ambition”, three institutional governance indicators (i.e., voice
and accountability, government effectiveness, and corruption control) showed a signifi-
cantly positive correlation with the amount of climate finance received (Table 5).

Table 5. Correlation between climate finance and institutional governance indicators for countries
with “no ambition”.

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

(1) Climate finance (USD ’000) 1.000
(2) Voice and accountability 0.275 * 1.000

(0.000)
(3) Political stability −0.088 0.220 * 1.000

(0.254) (0.004)
(4) Government effectiveness 0.186 * 0.592 * 0.053 1.000

(0.015) (0.000) (0.495)
(5) Regulatory quality −0.035 0.584 * 0.387 * 0.822 * 1.000

(0.647) (0.000) (0.000) (0.000)
(6) Corruption control 0.165 * 0.483 * 0.411 * 0.456 * 0.429 * 1.000

(0.031) (0.000) (0.000) (0.000) (0.000)
* denote significance levels at 10%, respectively.

3.3. Empirical Effect of Institutional Governance Indicators on Climate Finance Received

The main results of this study for both estimation techniques (that is, the OLS (fixed-
effect) and the FGLS) are presented in columns two and three of Table 6. Although the
estimates from the two estimators are comparable, Kao and Chiang (2001) emphasize that
OLS estimates cannot be used to derive accurate deductions. Therefore, we focus on the
FGLS results. Furthermore, since none of the institutional governance indicators were
log-transformed, the interpretation of each significant coefficient estimate was based on the
following exponential function:

[exp(coefficient(β)− 1]∗100

Results based on NDC targets indicate that institutional governance only influences
the amount of climate finance received among countries that have stronger NDC targets (see
FGLS data in column two in Table 6). A good perception that a country is politically stable
(0.548, p < 0.05) has significant positive impacts on the amount of climate finance received.
However, perceived corruption in a country was found to have a statistically significant
negative effect (−1.330, p < 0.001) on climate financing inflows. The positive result implies
that a unit improvement in political stability among countries that substantially increased
their NDC targets led to a 72.98% rise in the amount of climate finance received. Conversely,
a unit deterioration in the perceived ability of a country to control corruption among these
countries was associated with a 73.55% reduction in the amount of climate finance received.
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Table 6. Effect of institutional governance by NDC target.

Variable
(1) (2) (3)

Overall NDC—Stronger Target NDC—No Ambition

OLS (fe) FGLS OLS (fe) FGLS OLS (fe) FGLS

Lagged log climate finance (USD ’000) 0.499 *** 0.675 *** 0.258 *** 0.644 *** 0.512 *** 0.642 ***
(0.044) (0.034) (0.073) (0.051) (0.067) (0.049)

Lagged voice and accountability (1-year period) 0.300 ** 0.205 0.106 0.207 0.962 ** 0.240
(0.147) (0.151) (0.222) (0.231) (0.399) (0.375)

Lagged political stability (1-year period) 0.481 *** 0.331 ** 0.097 0.548 ** 0.653 * 0.300
(0.151) (0.155) (0.26) (0.269) (0.317) (0.313)

Lagged government effectiveness (1-year period) −0.059 0.192 0.468 0.273 −0.295 0.114
(0.286) (0.294) (0.494) (0.52) (0.627) (0.649)

Lagged regulatory quality (1-year period) 0.283 0.140 −0.406 0.684 −0.163 −0.020
(0.22) (0.227) (0.658) (0.669) (0.387) (0.405)

Lagged corruption control (1-year period) −0.752 *** −0.805 *** 0.237 −1.33 *** −1.771 *** −0.683
(0.252) (0.261) (0.499) (0.474) (0.660) (0.599)

Log GDP per capita, PPP (constant 2017 international USD) −0.435 0.133 −2.021 *** 0.416 −1.942 0.931
(0.289) (0.284) (0.533) (0.425) (1.193) (0.990)

Log trade openness (total trade as a %share of GDP) −1.009 *** −1.053 *** −0.564 −0.907 ** −1.531 *** −1.190 **
(0.254) (0.26) (0.429) (0.431) (0.478) (0.481)

Log value added in the agricultural sector as share of GDP (%) 0.314 0.51 ** −0.357 0.471 1.321 * 0.551
(0.234) (0.239) (0.33) (0.318) (0.703) (0.691)

Log vulnerability index −2.222 * −1.346 −5.418 *** −0.415 −10.900 3.776
(1.177) (1.21) (1.911) (1.869) (8.557) (7.852)

Income group (OECD classification) −0.368 *** −0.195 * −0.351 *** −0.244 * −1.762 ** −0.104
(0.105) (0.105) (0.124) (0.133) (0.739) (0.629)

Constant 12.462 *** 5.295 ** 26.39 *** 3.301 21.402 * 2.885
(2.761) (2.612) (4.665) (3.517) (4.665) (8.964)

Observations 342 342 192 192 150 150
R-squared 0.53 - 0.51 - 0.65 -

Note: Standard errors are in parentheses. ***, **, and * denote significance levels at 1%, 5%, and 10%, respectively.
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Robustness test results based on the overall estimates presented in column one of
Table 6 reveal that political stability had a statistically significant positive effect on the
amount of climate finance received, while the perception that a country is corrupt exhibited
a significant negative effect on the amount of climate finance received by the countries
considered in the study. Thus, for a unit increase in political stability (0.331, p < 0.001)
among the countries considered in this study, the amount of climate finance received
increased by 39.24%. On the other hand, a unit increase in perceived corruption (−0.805,
p < 0.001) was associated with a 55.29% reduction in the climate finance destined for these
countries. In general, our robustness results confirm that political stability and a country’s
perceived corruption tendencies are the key institutional governance indicators influencing
climate finance inflows. While those indicators were statistically significant for the non-
ambitious countries when the fixed-effect OLS estimator was employed, neither were found
to be significant with the FGLS estimator.

Other than the institutional governance indicators, the amount of climate finance
received was found to be positively influenced by the climate finance received in the
previous year (0.675, p < 0.001) and the value added in the agricultural sector (0.51, p < 0.01).
This suggests that a unit change in the amount of climate finance received in the previous
year was associated with a 67.5% change in the amount received in the next year, while a
1% increase in value addition in the agricultural sector was bound to spur a 51% rise in
climate financing received. However, growth in trade openness (−1.053, p < 0.001) and
the dummy variable for income group classification (−0.195, p < 0.01) were found to limit
the amount of climate finance received by 105.3% and 17.72%, respectively. Unlike for the
non-ambitious countries, the coefficient for income group classification for countries that
increased their NDC targets (−0.244, p < 0.1) suggested that the income group of countries
was associated with a 21.65% reduction in climate finance inflows.

Furthermore, the test results for robustness by income group category, presented in
Table 7, also reveal that political stability and the perceived ability of a country to control
corruption influence climate finance inflows among UMICs and LMICs. An improved
perception that a country is politically stable had a more positive effect on the amount
of climate finance received among LMICs (0.868, p < 0.001) than among UMICs (0.615,
p < 0.05). This implies that perceived political stability is associated with 138.21% and
84.97% increases in climate finance inflows into UMICs and LMICs, respectively. However,
perceived corruption control has more negative effects on the amount of climate finance
received among LMICs (−2.322, p < 0.001) than UMICs (−1.194, p < 0.001). This implies
that a unit deterioration in the level of perceived corruption control hinders the transfer
of climate finance by 90.19% among LMICs and 69.70% for UMICs. The findings were
insignificant for LDCs since we focused on FGLS estimates.

Results further revealed that a one percent improvement in accountability among
UMICs (0.694, p < 0.05) increased climate finance inflows among UMICs by 100.17%, while,
in contrast, government effectiveness (−3.603, p < 0.05) negatively affected the amount
received by LDCs by 97.28%. At the income-group level, it was evident that the previous
year’s climate finance inflows positively enhanced the next year’s inflows by 63.1%, 47.1%,
and 42.9% among UMICs, LDCs, and LMICs, respectively. The significant positive results
also relate to the findings in Table 6. Similarly, trade openness was also found to negatively
impact climate finance inflows across all the income groups. Concerning the vulnerability
index, results showed that a unit increase in LDCs’ capacity to adapt to the detrimental
effects of climate was associated with a 21.23% reduction in the climate financing received.
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Table 7. Effect of institutional governance by income group.

Variable

(1) (2) (3)

UMICs LMICs LDCs

OLS (fe) FGLS OLS (fe) FGLS OLS (fe) FGLS

Lagged log climate finance (USD ’000) 0.200 ** 0.631 *** 0.357 *** 0.429 *** 0.211 0.471 ***
(0.809) (0.591) (0.093) (0.077) (0.150) (0.079)

Lagged voice and accountability (1-year period) 0.285 0.694 ** 0.440 0.18 1.876 1.049
(0.305) (0.335) (0.405) (0.363) (1.820) (1.332)

Lagged political stability (1-year period) 0.494 * 0.615 ** 0.901 ** 0.868 *** 2.462 * 0.877
(0.247) (0.279) (0.360) (0.32) (1.327) (0.898)

Lagged government effectiveness (1-year period) 0.225 0.524 −0.790 −0.470 −1.897 −3.603 **
(0.507) (0.559) (0.642) (0.568) (2.018) (1.542)

Lagged regulatory quality (1-year period) 0.160 −0.102 −0.477 0.326 0.298 1.066
(0.361) (0.403) (0.656) (0.511) (1.793) (1.333)

Lagged corruption control (1-year period) −0.316 −1.194 *** −1.832 ** −2.322 *** −4.195 * −2.304
(0.405) (0.437) (0.871) (0.756) (2.205) (1.604)

Log GDP per capita, PPP (constant 2017 international USD) −1.766 *** 0.437 −0.496 1.228 −3.069 −0.632
(0.495) (0.442) (1.395) (1.076) (2.093) (1.428)

Log trade openness (Total trade as a % share of GDP) −0.804 −1.200 ** −1.615 * −2.114 *** −1.751 −3.577 **
(0.517) (0.571) (0.817) (0.665) (2.570) (1.663)

Log value added in the agricultural sector as share of GDP (%) −0.462 0.364 0. 173 0.9667 1.427 −1.139
(0.377) (0.400) (1.051) (0.929) (3.247) (2.179)

Log vulnerability index 3.326 −1.190 −10.104 −5.626 −19.585 −21.229 **
(2.233) (2.498) (6.444) (5.289) (12.843) (10.144)

Constant 33.451 *** 3.808 11.170 −1.799 24.713 15.974
(5.521) (4.315) (11.631) (9.253) (31.867) (22.901)

Observations 161 161 105 105 61 61
R-squared 0.30 - 0.64 - 0.45 -

Note: Standard errors are in parentheses. ***, **, and * denote significance levels at 1%, 5%, and 10%, respectively. We did not analyze data for MADCTs since there were only
15 observations, which was insufficient for a meaningful statistical inference. Thus, no results or discussion for MADCTs are presented in this paper.
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4. Discussion

On average, the statistics presented in Table 3 reveal that LMICs received the highest
amounts of climate finance, worth about USD 1259 million, followed by UMICs with
USD 500 million. LDCs and MADCTs received USD 210 million and USD 79.7 million,
respectively. Notably, LMICs received climate finance throughout the 21 years considered
in this study with a minimum value of USD 210 million. When compared to other income
groups for which the minimum amount received was zero, it is plausible to contend that
the data concur with Robertsen et al. (2015), who noted that lower-middle-income nations
received the majority of climate finance, followed by high-income, upper-middle-income,
and low-income countries. Correlation results based on nationally determined contribution
(NDC) targets showed that, among countries that increased their NDC targets (Table 4),
the correlation coefficients for voice and accountability, political stability, and corruption
control suggested a negative and significant relationship with the amount of climate finance
received. For countries with “no ambition”, three institutional governance indicators (i.e.,
voice and accountability, government effectiveness, and corruption control) positively and
significantly correlated with the amount of climate finance received (Table 5).

Whereas both the fixed-effects OLS and FGLS estimators were utilized to ascertain
the effect of institutional governance indicators on climate finance inflows for the selected
countries, only FGLS results were used to deduce actionable recommendations. FGLS
findings on the effect of institutional governance indicators on climate finance received
for countries with stronger NDC targets (column two in Table 6) showed that only a
good perception that a country is politically stable had a significant positive impact on the
amount of climate finance inflows, while the perception that a country is highly corrupt had
a negative impact. The study findings entail that perceived political stability is associated
with increased climate finance. This is supported by Cao et al. (2021), who argue that
citizens in politically unstable countries lack access to climate funding because local and
regional instability might render it challenging to prioritize actions aimed at mitigating
and adapting to climate change. Findings based on the income-group level also show that
there was a significant positive effect associated with perceived voice and accountability
in UMICs, indicating that when citizens and civil society are at the center of equitable
climate action and countries exhibit the capability to co-create accountable climate finance,
funding will increase (Jarvis et al. 2023). According to Chitsa et al. (2022), a bottom-up
approach to citizen participation through education, awareness, and inclusive climate
policy formulation procedures will result in positive attitudes toward citizen participation

Conversely, an increase in corruption leads to a decline in climate finance. Our results
on the effect of corruption concur with the findings of Lyeonov et al. (2023), Sovacool (2021),
and Habib and Zurawicki (2002), who argue that corruption deters climate finance flows
to recipients. Perceived corruption hinders the transfer of climate finance, as confirmed
by Habib and Zurawicki (2002). Chaisse (2023) and Denolf (2008) regret that, in part
because the OECD Convention and the United Nations Convention against Corruption
(UNCAC) are unenforceable, investment tribunals have not been able to tackle allegations of
corruption effectively, even after anti-corruption principles were established and integrated
into bilateral investment treaties. The major limitation of bilateral investment treaties is
that they are used as tools to safeguard the rights and interests of foreign investors in the
host countries (Chaisse 2023; Yan 2020), and Denolf (2008) posits that UNCAC’s failure lies
in the fact that it only recommends legislation to governments, with limited provision of
technical support. This poses a risk for any government in implementing legislation in the
way it deems fitting.

However, for better sustainable development outcomes, Qian (2022) emphasizes
that international investment agreements must be strengthened against any loopholes
regarding corruption tendencies and include provisions for technical capacity-building in
host countries where deemed necessary.

In contrast, Nest et al. (2022) observed that top receivers of climate finance are among
the countries with the highest corruption risk globally, with the least corrupt recipient listed
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66th on the Corruption Perceptions Index (CPI) 2019. The authors further highlighted that
this is especially true for the top ten LDC beneficiaries, considering that half are included
in the CPI 2019’s bottom quintile, and the least corrupt LDC in the top ten is also ranked at
number 66. Studies by Nakhooda et al. (2016) and Halimanjaya (2015) have also highlighted
that more climate financing is obtained by nations with higher levels of corruption and
superior institutions. This may suggest that other factors determine climate finance apart
from institutions.

At the income-group level, results also revealed that perceived government effective-
ness negatively affects climate finance inflows among LDCs. Therefore, a bad perception of
government efficiency in delivering services compromises the chances of receiving climate
finance. This could be attributed to donor confidence, which relies on decision-making
and the capacity to make adequate and efficient decisions that further influence continued
funding (Sheriffdeen et al. 2020). The cited authors further highlighted that developing
countries are commonly associated with a lack of financial power, in addition to deficits
in institutional capacity and skills. Moreover, Halimanjaya (2015) explained that nations
lacking sound governance practices may encounter challenges in meeting the legal and
accountability requirements to access climate financing. Nakhooda et al. (2016) postulated
that the flow of climate financing should be correlated with the institutional strength of
receiving countries, allowing higher-income countries to handle their climate funds more
effectively due to stronger institutions and greater levels of development.

No institutional governance indicator was found to be statistically significant for
the “non-ambitious” countries, possibly due to the aggregation of countries falling under
various income group tiers. This finding is plausible since it would be expected that
countries that have stronger NDC targets would receive more climate finance. The finding
generates more clarity regarding the ambiguity presented by Dolšak and Crandall (2013)
concerning the fact that economies that provided their NDC targets to the United Nations
Framework Convention on Climate Change (UNFCC) secretariat were most likely to receive
more funding; however, the authors did not specify the nature of the NDC targets (increased
or no ambition).

5. Conclusions and Policy Recommendations

Since the Paris Agreement was signed, governments from across the world have
pledged to reduce greenhouse gas emissions causing global temperatures to rise. The study
analyzed the link between climate financing received and five institutional governance
indicators and how the indicators affect the amount of climate finance received. We
considered 21 nations that track their progress towards the globally agreed-upon goal
of limiting global warming to 1.5 °C as per the Paris Agreement commitment, which is
measured using the Climate Action Tracker (CAT). Pearson’s correlation, fixed-effect OLS,
and the feasible generalized least squares (FGLS) analytical techniques were executed.

Based on the analytical findings, it is prudent to conclude that the nexus between
institutional governance and climate finance varies depending on the recipient country’s
income group. The indicator for the extent to which a country’s citizens can participate
in selecting their government (voice and accountability) had a very strong linkage to the
amount of climate finance received in any country, irrespective of the categorization. From
the NDC target perspective, there was a negative linkage between institutional governance
and the amount of climate finance received by countries that increased their NDC targets,
while for the non-ambitious countries, the positive linkage was weak due to the small but
statistically significant coefficients.

While the existence of linkages between climate finance and institutional governance
indicators is evident, empirical analysis suggested that a country’s perceived control of
corruption and perceived political stability were the most significant institutional gover-
nance indicators affecting climate finance inflows among countries considered in this study.
Specifically, perceived government effectiveness in rendering services to the people was
the most important institutional governance indicator among LDCs.
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The following recommendations require urgent attention to spur increased climate
finance inflows:

• LDCs need to improve the standard of public services provided to the populace while
retaining a respectable level of autonomy from political influences;

• LDCs also need to do a better job of developing policies, keeping in mind the pertinent
challenges that affect people, and putting such policies into practice. Authorities
can support the effective implementation of policies by providing both the required
technical assistance and financial resources;

• All countries must strengthen interventions put in place to curb corruption tendencies.
Chaisse (2023) has proposed various pathways to obliquely include prohibitions
on corrupt dealings. For instance, countries should include in bilateral investment
treaties a duty for investors to act in “good faith” towards the host country. This is well
exemplified by the Plama Consortium Ltd. v. Republic of Bulgaria Antonietti (2005).
Good institutional governance is bound to encourage profitable investment and bring
private climate financial flows to complement the limited resources available from
government-backed development banks that comply with the Paris Agreement;

• Concerning political stability, all countries must strive to avoid practices and alliances
that lead to any form of violence, including terrorism and civil war.

Above all, as countries work towards strengthening institutional governance, there is
an urgent need for developed economies to assist developing economies in overcoming debt
stress. Kozul-Wright (2023) reckons that the likelihood of future resilience and prosperity is
undermined by the fact that 60% of countries with low incomes are in or near debt crises
and spend almost five times as much annually on repayment of debt as they allocate to
climate adaptation.

6. Study Limitations and Further Research

Despite the diverse economic and political contexts of different countries concerning
climate finance, this work was limited to 21 countries assessed under the CAT framework.
This implies that the findings of this study may not be generalizable as representative of
most countries. Therefore, there is a need for further research that includes all countries
that are committed to the PA.
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Appendix A

Pairwise correlation results for UMICs presented in Table A1 reveal that, except for
political stability, all institutional governance indicators had a significant positive linkage
with the amount of climate finance received over the years. Regulatory quality was the
most highly correlated (0.695, p < 0.1) with climate finance received among UMICs. This
implies that, as UMICs improve regulatory quality, climate financing also tends to increase
by similar proportions. This was followed by citizens’ ability to express their voices per
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the law (voice and accountability) with a correlation coefficient of 0.648 (p < 0.1), then the
control of corruption (0.586, p < 0.1) and government effectiveness (0.548, p < 0.1).

Table A1. Correlation between climate finance and institutional governance indicators for UMICs
(2002–2020).

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

(1) Climate finance (USD ’000) 1.000
(2) Voice and accountability 0.648 * 1.000

(0.003)
(3) Political stability 0.346 0.392 1.000

(0.147) (0.097)
(4) Government effectiveness 0.548 * 0.600 * 0.354 1.000

(0.015) (0.007) (0.137)
(5) Regulatory quality 0.695 * 0.721 * 0.283 0.720 * 1.000

(0.001) (0.001) (0.240) (0.001)
(6) Corruption control 0.586 * 0.818 * 0.303 0.366 0.811 * 1.000

(0.008) (0.000) (0.208) (0.123) (0.000)
* denote significance levels at 10%, respectively.

For LMICs, results presented in Table A2 reveal that citizens’ ability to express their
voices per the law (voice and accountability) was the only institutional governance indicator
that had a significant positive correlation with climate finance received.

Table A2. Correlation between climate finance and institutional governance indicators for LMICs
(2002–2020).

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

(1) Climate finance (USD ’000) 1.000
(2) Voice and accountability 0.538 * 1.000

(0.018)
(3) Political stability 0.092 0.110 1.000

(0.707) (0.655)
(4) Government effectiveness 0.080 0.019 −0.449 1.000

(0.744) (0.940) (0.054)
(5) Regulatory quality −0.060 −0.182 0.423 −0.054 1.000

(0.808) (0.455) (0.071) (0.827)
(6) Corruption control 0.164 0.645 * 0.307 0.049 0.510 * 1.000

(0.501) (0.003) (0.201) (0.841) (0.026)
* denote significance levels at 10%, respectively.

Unlike the UMICs and LMICs, all institutional governance indicators had statisti-
cally negative relationships with the amount of climate finance received among LDCs
(Table A3). The negative correlation might be attributable to the fact that, for LDCs, all
institutional governance indicators were on average negative, ranging from −0.191 to
−0.777 (See Figure 1).

On the other hand, while results for MADCTs showed both negative and positive
correlation coefficients between climate finance and the various institutional governance
indicators, all were insignificant (Table A4). Thus, no further reporting on MADCTs was
undertaken in this study.
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Table A3. Correlation between climate finance and institutional governance indicators for LDCs
(2002–2020).

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

(1) Climate finance (USD ’000) 1.000
(2) Voice and accountability −0.676 * 1.000

(0.001)
(3) Political stability −0.479 * 0.520 * 1.000

(0.038) (0.022)
(4) Government effectiveness −0.641 * 0.398 0.602 * 1.000

(0.003) (0.091) (0.006)
(5) Regulatory quality −0.657 * 0.489 * 0.786 * 0.816 * 1.000

(0.002) (0.034) (0.000) (0.000)
(6) Corruption control −0.646 * 0.506 * 0.640 * 0.670 * 0.900 * 1.000

(0.003) (0.027) (0.003) (0.002) (0.000)
* denote significance levels at 10%, respectively.

Table A4. Correlation between climate finance and institutional governance indicators for MADCTs
(2002–2020).

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

(1) Climate finance (USD ’000) 1.000
(2) Voice and accountability −0.183 1.000

(0.454)
(3) Political stability −0.183 0.556 * 1.000

(0.453) (0.013)
(4) Government effectiveness −0.037 0.554 * 0.363 1.000

(0.881) (0.014) (0.127)
(5) Regulatory quality 0.252 0.237 0.454 0.659 * 1.000

(0.298) (0.329) (0.051) (0.002)
(6) Corruption control 0.122 0.523 * 0.523 * 0.728 * 0.696 * 1.000

(0.619) (0.021) (0.022) (0.000) (0.001)
* denote significance levels at 10%, respectively.

Appendix B

Correlation coefficient values presented in Table A5 reveal that only the covariates
coded (2) and (10) had relatively high and significant values of 0.81 and 0.812, respectively,
while other covariates were small. Codes (2) and (10) denote one-year-lagged climate
finance (USD ’000) and the one-year-lagged vulnerability index, respectively. In general,
scholars (Anderson 2008; Griffiths et al. 1993; Walker et al. 2008) have pointed out that, if a
value surpasses the cutoff value of 0.7, then there might be flaws in statistical estimation
when employing the data at hand. However, in this context, only 2 variables out of the
10 showed moderate collinearity (0.81 and 0.812, values slightly above 0.7), and this was
certain not to render biased regression estimates.

Table A5. Multicollinearity analysis of covariates.

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

(1) LCF 1.000
(2) LCF_1 0.810 * 1.000
(3) LV_Acc −0.243 * −0.230 * 1.000
(4) LP_Stab −0.218 * −0.096 0.121 1.000
(5) LG_Eff −0.322 * −0.282 * 0.387 * 0.096 1.000
(6) LReg_Qlty −0.160 −0.188 * 0.411 * 0.194 0.594 * 1.000
(7) LCorupt −0.287 * −0.294 * 0.060 0.614 * 0.526 * 0.761 * 1.000
(8) LOpen −0.234 * −0.225 * −0.157 * 0.632 * 0.279 * 0.171 * 0.665 * 1.000
(9) LAgri_GDP −0.043 −0.035 −0.313 * 0.181 −0.328 * −0.363 * 0.371 * −0.004 1.000
(10) LV_Index −0.097 −0.093 −0.360 * 0.110 −0.348 * −0.638 * 0.007 −0.101 * 0.812 * 1.000

* p < 0.1.
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Complimenting VIF test results are presented in Figure A1. According to Lubinga
(2014), Belsley et al. (2005), and Belsley et al. (1980), a mean variance inflation factor (VIF)
value of 9.13 is acceptable since it is less than 10. Thus, the covariates were not severely
correlated and could be used in the estimation of the model.

Figure A1. VIF test results for multicollinearity analysis of covariates.
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Mahat, Tek Jung, Luděk Bláha, Batu Uprety, and Michal Bittner. 2019. Climate finance and green growth: Reconsidering climate-related

institutions, investments, and priorities in nepal. Environmental Sciences Europe 31: 46. [CrossRef]
McGillivray, Mark. 2004. Descriptive and prescriptive analyses of aid allocation: Approaches, issues, and consequences. International

Review of Economics & Finance 13: 275–92.
Meadowcroft, James. 2010. Climate Change Governance. Washington, DC: Word Bank.

https://climateactiontracker.org/climate-target-update-tracker-2022/
https://climateactiontracker.org/climate-target-update-tracker-2022/
https://climateactiontracker.org/methodology/cat-rating-methodology/finance/
http://dx.doi.org/10.1515/ldr-2023-0055
http://dx.doi.org/10.3390/su14063701
http://dx.doi.org/10.1057/s41301-022-00329-0
http://www.ncbi.nlm.nih.gov/pubmed/35194350
http://dx.doi.org/10.1016/j.worlddev.2011.04.031
http://dx.doi.org/10.1126/science.adf9670
http://dx.doi.org/10.1007/s10584-013-0694-7
http://dx.doi.org/10.1080/14693062.2022.2036090
https://www.jstor.org/stable/resrep28355
http://dx.doi.org/10.1007/BF00014315
http://dx.doi.org/10.1057/palgrave.jibs.8491017
http://dx.doi.org/10.1080/14693062.2014.912978
http://dx.doi.org/10.1007/s10640-023-00783-5
http://dx.doi.org/10.1093/ckj/sfab085
http://dx.doi.org/10.1017/S1876404511200046
http://dx.doi.org/10.21272/mmi.2022.1-17
http://dx.doi.org/10.14254/2071-8330.2023/16-1/10
http://dx.doi.org/10.1186/s12302-019-0222-0


Economies 2024, 12, 29 19 of 19

Mumtaz, Muhammad. 2018. The national climate change policy of pakistan: An evaluation of its impact on institutional change. Earth
Systems and Environment 2: 525–35. [CrossRef]

Mumtaz, Muhammad. 2021. Role of civil society organizations for promoting green and blue infrastructure to adapting climate change:
Evidence from islamabad city, pakistan. Journal of Cleaner Production 309: 127296. [CrossRef]

Nakhooda, Smita, Marigold Norman, Sam Barnard, Charlene Watson, Romilly Greenhill, Alice Caravani, N. Canales Trujillo, and
Graham Banton. 2016. Climate Finance: Is It Making a Difference? A Review of the Effectiveness of Multilateral Climate Funds. London:
Overseas Development Institute.

NDGAIN. 2023. University of Notre Dame Global Adaptation Initiative Country Index Technical Report. Notre Dame: Notre Dame University.
Nest, Michael, Saul Mullard, and Cecilie Wathne. 2022. Corruption and climate finance. Brief Chr. Michelsen Institute U4 14: 1–12.
Neumayer, Eric. 2003. What factors determine the allocation of aid by arab countries and multilateral agencies? Journal of Development

Studies 39: 134–47. [CrossRef]
Nunnenkamp, Peter, and Hannes Öhler. 2011. Aid allocation through various official and private channels: Need, merit, and

self-interest as motives of german donors. World Development 39: 308–23. [CrossRef]
Pauw, W Pieter. 2017. Mobilising private adaptation finance: Developed country perspectives. International Environmental Agreements:

Politics, Law and Economics 17: 55–71. [CrossRef]
Persson, Åsa. 2019. Global adaptation governance: An emerging but contested domain. Wiley Interdisciplinary Reviews: Climate

Change 10: e618. [CrossRef]
Philp, Mark. 2016. Corruption definition and measurement. In Measuring Corruption. London: Routledge, pp. 45–56.
Puig, Daniel, Anne Olhoff, Skylar Bee, Barney Dickson, and Keith Alverson. 2016. The Adaptation Finance Gap Report. Nairobi: United

Nations Environment Programme, p. 50
Qian, Xu. 2022. Rethinking investment treaties for sustainable development: From the “new delhi declaration” principles to modern

investment law & policy. Asian Journal of WTO & International Health Law and Policy 17: 405.
Robertsen, Jamie, Nathalie Francken, and Nadia Molenaers. 2015. Determinants of the flow of Bilateral Adaptation-Related Climate

Change financing to Sub-Saharan African Countries. Social Science Research Network 1: 37315. [CrossRef]
Roser, Max, Pablo Arriagada, Joe Hasell, Hannah Ritchie, and Esteban Ortiz-Ospina. 2023. Economic Growth. Our World in Data.

Available online: https://ourworldindata.org/economic-growth (accessed on 22 December 2023).
Samuwai, Jale, and Jeremy Maxwell Hills. 2018. Assessing climate finance readiness in the asia-pacific region. Sustainability 10: 1192.

[CrossRef]
Serdeczny, Olivia, and Tabea Lissner. 2023. Research agenda for the loss and damage fund. Nature Climate Change 13: 412–12.

[CrossRef]
Sheriffdeen, Muhammad, Dodik Ridho Nurrochmat, Perdinan Perdinan, and Monica Di Gregorio. 2020. Indicators to evaluate the

institutional effectiveness of national climate financing mechanisms. Forest and Society 4: 358–78. [CrossRef]
Sovacool, Benjamin K. 2021. Clean, low-carbon but corrupt? examining corruption risks and solutions for the renewable energy sector

in mexico, malaysia, kenya and south africa. Energy Strategy Reviews 38: 100723. [CrossRef]
Stata. 2020. xtreg re vs xtgls. Statalist, April 16.
Steffen, Will, Katherine Richardson, Johan Rockström, Hans Joachim Schellnhuber, Opha Pauline Dube, Sébastien Dutreuil, Timothy M.

Lenton, and Jane Lubchenco. 2020. The emergence and evolution of earth system science. Nature Reviews Earth & Environment 1:
54–63.
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