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Global challenges resulting from climate change, economic distress, and
social confrontation are rising. In this scenario, Social Protection (sp) pro-
vides a mechanism to deal with all such issues. This research study aims
to analyse the impact of sp on Conference of the Parties (cop28) Climate
Financing (cF). The study is based on a panel of 32 countries that met the
CF criteria for a period of 19 years. To empirically validate the impact, the
Two Step System MM method has been used. This approach deals with
the endogeneity issue and provides robust analysis to account for autocor-
relation and heteroscedasticity problems. The results show that cF has a
significant impact on empowering sp. However, in the case of low-income
countries, the impact is negative. This paper offers a novel analysis of the
cop28 cF and sp framework. The study also highlights the broader policy
relevance of cop28 financing frameworks. It suggests the potential to in-
form global climate finance, enhance cross-country allocation, and guide
the integration of climate-related funding with social protection beyond
developing economies.
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Introduction

Social protection (sp) represents a system through which governments
safeguard individuals against income loss and social vulnerability while
promoting equitable access to healthcare, education, and welfare servic-
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es (Hidrobo et al. 2018). In developing economies, traditional sp mech-
anisms are constrained by economic limitations, weak institutional ca-
pacity, and growing exposure to climate-induced shocks (Levitt 2022).
In this context, Climate Finance (CF), particularly within the framework
of the Conference of the Parties (cor28), has emerged as a potential
mechanism with which to strengthen sp systems by mobilizing exter-
nal resources that support adaptive, resilient, and inclusive development
(Gao et al. 2024). Although the literature on sp and cF has expanded
considerably, empirical work connecting these two domains remains
limited. Specifically, the post-covip-19 period and the cop28 agenda
have opened a new research gap, one which highlights the requirement
to integrate environmental financing with social welfare objectives. In-
struments such as debt-for-climate or debt-for-nature swaps increasing-
ly serve as policy tools with which to free fiscal space for social spending,
yet the extent to which such mechanisms translate into measurable sp
outcomes is still uncertain (Hatab 2023). To illustrate this emerging re-
lationship, figure 1 presents the conceptual framework linking cop28
Climate Finance with sp outcomes, depicting how CF interventions,
through green initiatives (i.e. green employment and climate-resilient
infrastructure), can generate co-benefits that enhance social resilience
and reduce inequality.

At the same time, the conceptual framework in figure 1 remains largely
theoretical and untested across diverse national contexts, reflecting a key
limitation of the existing literature. Most previous studies have treated
cF and sp as parallel policy arenas without empirically verifying whether
climate funding actually strengthens sp systems in developing econo-
mies. The current study responds to this limitation by testing part of the
framework empirically, focusing mainly on cop28 commitments, iden-
tifying not only the potential interactions between environmental and
social policy domains but also the institutional and economic constraints
that may delay their alignment. The primary objective of this study is
to examine the relationship between cor28 Climate Finance and Social
Protection across 32 developing economies over a 19-year period. Spe-
cifically, the study aims to: (i) test whether cF is significantly associated
with improvements in sP outcomes; and (ii) assess how institutional and
economic structures mediate this relationship. In doing so, the paper
contributes to the emerging discourse on integrating sustainability and
equity agendas within global development finance. To explicitly connect
the conceptual framework with the quantitative analysis in Section 4,
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FIGURE 1 Strengthening the Conceptual-Empirical Link Between cop28 Climate
Finance-Driven Interventions with Social Protection Outcomes

the pathways are outlined in figure 1. It shows the connection between
climate finance and social protection system. Targeted climate finance
areas like resilience and adaptation serve income protection schemes and
emergency cash scheme. So climate finance should be brought to the na-
tional policy. Climate finance as policy instrument ensure social equity
through green jobs and sustainable livelihood, necessary for human cap-
ital. Therefore, climate informed education, health and social care (hu-
man capital investment) ensure social budgeting, inclusive planning and
climate smart governance as solid policy framework.

Specifically, the contribution of this study is threefold. Firstly, it pro-
vides one of the first empirical assessments of how cop28-aligned cli-
mate finance flows influence social protection outcomes in developing
economies, thereby advancing knowledge in an underexplored gap in
the research. Secondly, it introduces a comprehensive analytical frame-
work that integrates economic, institutional, and environmental dimen-
sions to evaluate the social effectiveness of climate finance. Thirdly, it of-
fers comparative evidence across income groups, highlighting structural
differences in climate finance effectiveness and drawing policy insights
to enhance institutional capacity and the economic alignment between
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climate and social objectives. Collectively, these contributions bridge the
gap between climate finance and social policy literature while offering
actionable implications for sustainable and inclusive development.

The remainder of this paper is organized as follows: Section 2 reviews
the relevant literature and theoretical foundations; Section 3 details the
data sources and econometric methodology; Section 4 presents and dis-
cusses the empirical results, and Section 5 concludes with key policy im-
plications for aligning climate finance with social protection frameworks
in developing economies.

Literature Review
THEORETICAL PERSPECTIVES ON CLIMATE FINANCE
AND SOCIAL PROTECTION

At cop28, where the dialogue strongly emphasized climate justice and
the loss of damage financing, the integration of Social Protection (sp)
systems into Climate Finance (cF) emerged as a critical, yet insufficient-
ly addressed, area. This gap raises important questions about how CF can
more effectively support vulnerable populations beyond physical infra-
structure. The hypothesis that CF positively contributes to the empower-
ment of sP systems in developing economies is especially relevant in this
context (Trunk and Stubelj 2022).

cF holds the potential to scale up climate-resilient sp systems that
not only reduce income insecurity but also strengthen the capacity of
individuals and communities to recover from recurring climate shocks,
such as floods, heatwaves, etc. However, despite this promise, few copr28
negotiations operationalized strategies for channelling climate funds di-
rectly into sp mechanisms (Doku and Phiri 2023). Instead, the domi-
nant focus remained on infrastructure and technological interventions,
often overlooking the essential human and social dimensions of climate
resilience. This highlights the importance of empirically testing the pro-
posed hypothesis to determine whether CF can serve as a transformative
tool for empowering sp in developing economies. Such analysis is vital
in bridging the gap between global climate commitments and inclusive
social outcomes (see Appendix for detailed analysis of the global social
protection system).

Regarding the discussion related to the cF and sp, scholars remained
critical of the assumption that cF directly contributes to the empow-
ering of sp systems. Critics argue that the current architecture of cF is
fragmented and project-based. It is therefore detached from national sp
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strategies that do not lead to social protection. Dmuchowski et al. (2023)
point out that many cF mechanisms prioritize short-term climate objec-
tives over long-term social resilience, leading to a mismatch between fi-
nancial mechanisms addressing climate infrastructure and social needs.

Additionally, Xiao et al. (2023) and Sepetis et al. (2024) emphasize
that donor-driven cr programmes frequently have poor functionali-
ty, failing to coordinate with welfare, health, or labour (i.e. social pro-
tection). As a result, potential synergies between CF and sp are often
underutilized. Various concerns have also been raised about the ac-
cessibility of climate funds, with complex application procedures and
limited capacity in recipient countries to effectively implement them
into sp systems. Moreover, some researchers highlight that, without ro-
bust governance and inclusive planning, cF risks reinforcing existing
inequalities, rather than alleviating them. These criticisms suggest that,
while cF holds the theoretical potential to strengthen social protection,
its practical impact remains constrained (Ozili 2022) unless structur-
al and institutional challenges are addressed through a proper policy
framework.

In Africa, prior studies have found that sp schemes are rapidly evolving
and that they aim to provide predictable needs, and secure basic needs, for
vulnerable populations (Bailey 2010). For example, Ethiopia’s Productive
Safety Net Programme (PSNP), established in 2005, illustrates a successful
transition from reactive emergency responses to proactive, sustainable de-
velopment initiatives (Gilligan et al. 2009). Specifically, the psnp’s efforts
have significantly reduced food insecurity and improved community re-
silience, benefiting over 8.3 million chronically food-insecure households
by 2007 (Tambe et al. 2023). However, despite such successes, most sp sys-
tems lack obvious disaster response mechanisms (e.g. to covip-19), even
though mitigating the impacts of shocks is still an implicit goal. This gap is
particularly pronounced in regions that are frequently affected by climate
and social safety disasters (Nosheen et al. 2021).

According to the International Labour Organization, only 47% of
the global population was covered by at least one sp benefit by 2022.
In low-income countries, this value was even lower, at around 18%. The
coviDp-19 pandemic tightened the fiscal space and increased the debt
servicing to a high level. International financial institutions, like the IMF
and the World Bank, emphasized shock-responsive sp that addressed the
actual implementation, which is constrained by limited fiscal space and
debt burdens (Langry and Rena 2023).
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INSTITUTIONAL FRAMEWORK AS A THEORETICAL LENS
The institutional framework provides a useful theoretical lens for un-
derstanding the relationship between ck and sp. This theoretical lens
helps to conceptualize how governance quality, policy coherence, and
administrative capacity shape the effectiveness of CF in strengthening
sp systems. In other words, institutional theory emphasizes that policies
and outcomes are not determined by financial inputs alone but also by
the rules, norms, and organizational capacities through which these re-
sources are managed.

In the context of CF, institutions determine whether external funds
are transparently allocated, effectively monitored, and integrated into
national sp strategies. Strong institutions facilitate accountability, in-
clusiveness, and equitable distribution, ensuring that cF translates into
tangible welfare benefits. Conversely, weak or fragmented institutional
arrangements may lead to the misallocation of resources, short-termism,
or donor dependency, thus undermining the potential social gains of
cF. The institutional framework thus highlights why some developing
economies are more successful than others in leveraging cF for social
protection. This framework provides an interpretive tool with which to
complement the empirical analysis by situating observed outcomes with-
in broader governance and policy structures.

However, while these global shifts signalled progress towards more
adaptive and inclusive systems, they also exposed significant limitations
when tested against real-world crises. The structural weaknesses of ex-
isting programmes, particularly those in low-income countries, became
more visible during the pandemic. Building on these observations, the
study hypothesizes that cF could play a transformative role in strength-
ening sp systems, though its effectiveness may vary across income
groups, depending on institutional capacity and fiscal space.

The hypotheses state:

H1 CF has a significant impact on empowering sp in developing
economies.

H1A  CF positively influences sp in middle-income developing econ-
omies.

HI1B CF has a weaker or negative influence on sp in low-income
developing economies.
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There is an existing body of literature exploring the structures and
functions of sp systems and the increasing attention to ckr. Particular-
ly in the wake of cop28, a significant gap remains in the understand-
ing of the intersection between these two critical policy domains. Most
studies have treated cr and sp as parallel but disconnected arenas. There
is limited empirical analysis examining how international climate com-
mitments translate into concrete social welfare outcomes at the national
level. While the existing literature acknowledges the potential of cF to
support adaptive and climate-resilient sp systems, it often remains nor-
mative or conceptual, lacking robust empirical validation across devel-
oping economies (Fedele et al. 2019).

Moreover, there is insufficient investigation into the heterogeneous
effects of CF on sp outcomes across different income groups and govern-
ance contexts. Importantly, while cop28 positioned climate justice and
social equity at the centre of global discussion, the operational mecha-
nisms for integrating sp into cF allocations remain vague and under-re-
searched. This research addresses that gap by testing whether cF actually
contributes to the strengthening of sp systems, using a cross-country
econometric approach across 32 developing economies over a 19-year
period. Additionally, the integration of endogenous growth parameters
and structural constraints offers a unique dimension through which to
understand the broader policy effectiveness of CF on sp.

To conclude, no prior study has comprehensively evaluated the em-
pirical linkage between cop28 cF and the resilience or expansion of sp
systems, especially in the context of differing income classifications. This
research thus fills a critical gap by offering both theoretical advancement
and practical policy insights into how cF can be leveraged to achieve
inclusive and sustainable social outcomes in developing countries.

Data and Methodology

This section outlines the data sources, the selection of variables, and the
methodological framework that has been employed to examine the re-
lationship between cop28 Climate Finance (cF) and Social Protection
(sp) systems. The empirical investigation is grounded in a panel dataset
obtained from reputable international sources, such as the World Devel-
opment Indicators (wb1), the International Monetary Fund (1MF), and
the International Labour Organization (1L0).

The study emphasizes numerous key variables: cF, physical and human
capital, GDP per capita, endogenous growth parameters, IMF structural
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adjustment programmes, and debt servicing. Given the dynamic nature
of the data and the potential presence of endogeneity, the Two-Step Sys-
tem Generalized Method of Moments (GMM) technique is employed.
This approach ensures robust estimation by addressing issues of auto-
correlation, heteroscedasticity, and unobserved heterogeneity. It thus
provides reliable insights into the structural determinants of sp in the
context of evolving cF mechanisms.

DATA

This research was conducted using a sample of 32 developing countries
for the period of 19 years, from 2002 to 2020. The basis for the selection
of these countries depended upon their eligibility and participation in
coP28 CF initiatives, with a particular focus on low-income, lower-mid-
dle-income, and upper-middle-income economies. The data on CF was
obtained in the context of a debt-for-nature swap (DNs); an initiative
by the donor countries to support the countries with limited financial
mechanisms for climate resilience programmes.

The exercise of DNs serves two functions, providing fiscal infrastruc-
ture and improved sustainability actions. The dependent variable sp
system was used as an index, which was constructed through the Key-
ser-Meyer-Olkin methodology. Countries focusing on an sp system and
qualifying for cF are listed in table 1, providing the relevant numerical
facts, like debt servicing, cF, and GDP.

VARIABLES AND MODELS

As discussed above, the sp system is the dependent variable, while ex-
planatory variables include cop28 cF, physical capital formation, human
capital development, GDP per capita, endogenous growth parameters,
IMF Structural Adjustment Programmes (saPs), and debt servicing. In
order to test the hypotheses of the study, the empirical procedure was
used through the application of the Two-Step System MM approach.
For empirical investigation, the advanced methodology Two-Step Sys-
tem GMM is suitable under certain conditions; for example, the number
of parameters should be greater than the number of moment conditions.
Failing to fulfil the conditions leads to inefficient results and does not
give a robust analysis. The System GMM uses endogenous regressors in a
panel data model and accurate measurement in the presence of hetero-
geneity. The System MM addresses the weakness of the difference MM
(difference GMM works on the assumption that (i) explanatory variables
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are weakly endogenous, and (ii) that explanatory variables are not corre-
lated with error terms). Proceeding using all these assumptions in a base
model of GMM, the Two-Step System GMM is asymptotically normal. It
has a smaller asymptotic variance and is more asymptotically powerful

than a One-Step System GMM equation:

SPit = (CEr, PHit, HU,';, GDPC,‘t, EGPit, SAPif, DE,':)

SPit =

@+ a,CF,+ a,PH,, + a;:HU, + a.GDPC,

+ asEGPir + Q’GSAP,, + CZ7DE,‘¢ + 6,‘(

The equation above is a dynamic model, where subscript i’ shows the
cross section, t’shows the time series, a shows the interception and con-
stant value, a1 to & are the slope coefficients of explanatory variables,

TABLE 2

Details of Variables of the Study

Variable Name

Description

Proxy / Measurement

Social Protection
System (sp)

Measures the strength
and coverage of social
protection mechanisms.

Social Protection Index (1

to 2 scale) based on national
and 1L0O datasets constructed
through Keyser- Meyer-Olkin
methodology.

cop28 Climate
Finance (CF)

Financial inflows under
cop28 initiatives aimed at
supporting climate and sp.

Annual amount of climate finance
(usp millions) allocated per
country (in simple terms, the
Official Development Assistance
to support the debt-for-nature
swap initiative).

Physical Capital (pH)

Captures investment in
infrastructure relevant to
public service delivery.

Gross Fixed Capital Formation as
% of GDP.

Human Capital (HU)

GDPp Per Capita
(epPC)

Reflects the population’s
education and skill level.

Overall economic
productivity and income
level.

Education index or average years
of schooling (uNDp/World Bank).

GDP per capita in constant 2015
usD (World Bank).

Endogenous Growth
Parameters (EGP)

IMF Structural
Adjustment
Programmes (SAP)

Represents internal growth
drivers.

Indicates conditional
reforms from 1MF lending.

A composite of population
growth, technological growth, and
physical capital depreciation rate.
saP compliance is the amount
received (Usp millions) in favour
of structural programmes.

Debt Service (DE)

Financial burden of repayingTotal debt service as % of GDP.

external and internal debt.
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and e is the error term. sp shows the dependent variable social protec-
tion system, while other variables are explanatory: CF represents cop28
climate finance; PH is physical capital; HU is human capital; Gppc repre-
sents GDP per capita; EGP is the endogenous growth parameter consist-
ing of technological growth, population growth and the depreciation of
the fixed stock of capital; saP represents the IMF structural adjustment
programme; and DE is debt servicing. Details of all variables are given
in table 2. This table provides a comprehensive overview of the variables
concerned with the proxy used and detailed definitions and notation.

Results and Discussion

This section contains the empirical findings of the study, which explores
the topic with a primary focus on the relationship between cop28 Cli-
mate Finance (CF) and Social Protection (sp). The econometric findings
of the study start from the descriptive statistics, correlation analysis,
and regression outputs from Fixed Effects, Random Eftects, and, finally,
Two-Step System MM models.

The results section is a comprehensive empirical picture of the dynam-
ic influence of sp systems. The variables of the study assess the respective
impacts of these systems on sp and on the differentiated effects of cr
on low- and lower-income countries, as aggregated by the World Bank.
The subsections below elaborate upon these findings, beginning with de-
scriptive statistics and the correlation analysis.

DESCRIPTIVE STATISTICS

The descriptive statistics provide a preliminary overview of the key var-
iables. These variables offer insights into their central tendencies and
variability across the sample. This section summarizes the descriptive
statistics to help contextualize the sp and cF characteristics of the coun-
tries being studied.

Table 3 provides summary statistics for the variables concerned across
the full sample of developing countries. sp has a mean value of 1.55, with
a standard deviation of 0.49 on a scale from 1 to 2. The table measures
the extent or strength of sp programmes (e.g. social safety nets, welfare
coverage). The mean value suggests that, on average, countries in the
sample are at a moderate level of social protection, closer to well-devel-
oped systems than to minimal ones. cOP28 CF averages 41.88 units, but
with moderate variability (Std. Dev. = 66.62), ranging from 0.20 to 725.22
units. A high standard deviation indicates large disparities. Some coun-
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tries receive substantial climate finance (up to 725.22), while others con-
tribute or benefit very little (minimum o0.20). This reflects uneven global
access to climate funds.

Physical capital has a mean of 26.37 and a standard deviation of 8.62,
also showing moderate levels of physical capital investment. The physical
infrastructure and productive assets suggest moderate capital intensity.
The wide range (8.93-60.06) shows that some developing economies
are highly capitalized, while others still face underinvestment in infra-
structure. Human capital averages 2.37, with some variability (Std. Dev. =
0.61). Human capital measures the education, skills, and health quality of
the labour force. The mean value (on a typical 1-4 index scale, e.g. Penn
World Tables Human Capital Index) implies moderate human capital
development, development that is neither very low nor high. The range
(1.14-3.60) highlights significant differences in workforce quality among
developing economies.

GDP per capita shows substantial variation, with an average of 3,175.83
UsD and a standard deviation of 2,780.71. These figures reflect the aver-
age income level of the population, figures which suggest that the sample
mainly includes lower-middle-income countries. The large variation in
GDP per capita (462-12,132 USD) shows economic heterogeneity, from
low-income to upper-middle-income developing economies. The en-
dogenous growth parameter has a mean of 9.89, with a standard devia-
tion of 1.72. As a proxy for total factor productivity (TFP) indicates mod-
erate endogenous growth parameter (EGP) across the sample, with some
variation (6.46-15.39); this suggests that innovation and internal growth
dynamics differ widely between countries.

IMF SAP averages 8.75, with minimal variation (Std. Dev. = 0.60). The
IMF Structural Adjustment Programme implies that there is relatively
high participation in IMF structural adjustment policies. It also shows
that most countries are moderately to strongly engaged in such pro-
grammes. Debt servicing averages 7.67, with significant variability (Std.
Dev. = 7.01), which indicates that most countries maintain manageable
debt burdens, but some face significant debt servicing pressures. A wide
range (0.15-44.02) shows that debt servicing potentially constrains the
fiscal space for social and climate-related spending.

The values of skewness and kurtosis indicate that all variables fall
within the accepted thresholds for normality. Skewness values for all in-
dicators range between —0.49 and 0.44. This is an indication that distri-
butions are largely symmetric with no meaningful left or right skew. The
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TABLE 3 Descriptive statistics: cor28 Climate Finance (c¥) and Social Protection
(sp) System (Full Sample)

Variable Observations ~ Mean Std. Dev. Min.  Max. Skewness Kurtosis
Social Protection 608 1.55 0.49 1.00 2.00 0.35 2.82
(sp)

copr28 Climate 608 41.88 66.62 0.20 725.22 -0.01 3.45
Finance (CF)

Physical Capital 608 26.37 8.62 8.93 60.06 0.07 2.76
(pH)

Human Capital 608 2.37 0.61 1.14 3.60 0.23 3.21
(HU)

GDP Per Capita 608 3,175.83 2,780.71 462.412,132.9 -0.49 2.73
(cpPC)

Endogenous 608 9.89 1.72 6.46  15.39

Growth Parameter 0.16 3.02
(EGP)

IMF Structural 608 8.75 0.60 7.17 10.38

Adjustment 0.18 2.99

Programme (SAP)
Debt Service (DE) 608 7.67 7.01 0.15  44.02 0.44 3.03

normal ranges for the skewness value is —0.5 to +0.5. Likewise, kurtosis
values fall between 2.73 and 3.45. These values also remain close to the
theoretical value of 3 for a normal distribution and within the acceptable
range of 2.5 to 3.5. Therefore, the dataset satisfies the standard assump-
tions of approximate normality.

The correlation matrix reveals that there are significant relationships
between sp and other variables in the full sample of the study (see table
4). sp is positive and is significantly correlated with cop28 cF, having
a coeflicient value of o0.1057. This indicates that countries with better sp
tend to receive more cr. There is also a positive correlation between sp
and physical capital, which has a coefficient value of 0.1136, suggesting
that higher sp is associated with greater physical capital investment. Sim-
ilarly, a strong positive and significant correlation of 0.3525 shows that
better sp is linked to higher levels of human capital.

GDP per capita is also associated positively with the sp system, with
a coeflicient value of 0.62. Countries focusing on better sp, in general,
demonstrate higher economic progress. A positive correlation has been
found between sp and the growth parameter. Its coefficient value is o0.11,
implying that higher sp is associated with better growth parameters. For
the IMF Structural Adjustment Programme, a negative correlation has
been found. Its coefficient value is —0.14. This suggests that higher sp is
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FIGURE 2 Visual Understanding of cor28 Climate Finance and Social Protection

linked to lower IMF sAP scores. Debt servicing also has a negative associ-
ation with sp, as it has a —0.21 coefficient value. From this, we can extract
the notion that better sp is associated with lower debt servicing levels.
Figure 2 is the graphical representation of variables with their mean and
correlation coeflicient values.

At the centre of the diagram is social protection, which includes sys-
tems such as healthcare, pensions, unemployment benefits, and safety
nets. The figure highlights that improving sp in developing countries de-
pends not just on direct financial resources but also on broader structur-
al and policy-based dynamics.

INSIGHTS FROM FIXED AND RANDOM EFFECTS MODEL

In order to deal with fixed and random effects, table 5 was developed.
The coefficient of cop28 CF is 0.0249 for fixed effects and 0.0164 for
random effects, with standard errors of 0.0284 and 0.0207, respectively.
An increase in CF improves Social Protection; the coefficient is not sig-
nificant, revealing that it does not cause a meaningful impact on social
protection. The contribution of physical capital is significant, with values
of 0.0062 for fixed effects and 0.0044 for the random effects model. The
coeflicient value of human capital is both positive and significant.
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In a comparative analysis, the coeflicient value of human capital is
greater than that of physical capital. This indicates that improvement in
education and skills exerts a stronger influence on social protection out-
comes than infrastructure investment does. Enhancing human capital
is therefore pivotal to maximizing the developmental impact of climate
finance in developing economies, considering that, among all of the ex-
planatory variables, GDP per capita exhibits the highest and statistically
most significant coefficient. This suggests that income level exerts the
strongest effect on the dependent variable. In contrast, the endogenous
growth parameter and the IMF SAP programme are statistically insignif-
icant, while debt servicing is significant. Both the IMF Structural Adjust-
ment Programme and Debt Servicing have negative impacts on Social
Protection.

TABLE 5 Impact of cor28 Climate Finance on Social Protection (Full Sample): Fixed
Effects/Random Effects (Dependent Variable: Social Protection Index)

Variables (1) (2)
Fixed Effect Random Effect

copr28 Climate Finance (CF) .0249 .0164
(.0284) (.0207)

Physical Capital (pH) .0062 .0044
(.0022)** (.0o017)**

Human Capital (HU) 0311 .0357
(.0576) (.0269)

GDP Per Capita (GppC) 6413 4341
(0941)** (.o513)***

Endogenous Growth Parameter (EGP) .0015 .0003
(.0203) (.0106)

IMF Structural Adjustment Programme -.0055 -.0452
(.0416) (.0295)

Debt Service (DE) -.0096 -.0064
(.0030)** (.0021)**

Social protection (-1) 2781 4383
(.0406)*** (.0371)***

Constant 3.2265 1.9394
(.4267)*** (.2595)***

Observations 608 608
R-squared 0.28 0.26
Wald Chiz2 18.70 35.50
No. of countries 32 32

NOTE **(p<o0.05, significant at 5% level); *** (p<o.01, significant at 1% level).
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This finding reflects a fiscal reality, one in which increased public debt
and austerity measures have constrained developing countries’ ability
to expand social protection, despite the growing demand for safety nets
during and after the pandemic. Hence, we believe that the pandemic not
only heightened vulnerability but also led to increased borrowing, result-
ing in fiscal tightening that continues to affect the capacity of states to
invest in social welfare (Choong and Firouz 2020).

THE IMPLICATION OF ROBUST ANALYSIS (SYSTEM GMM)

In order to build the connection between the conceptual framework
(fig. 1) and the empirical strategy, it is important to highlight how the
conceptual pathways work. These pathways are translated into measur-
able econometric components, Two-Step System MM approach. This
approach deals with the primary channels like direct financing, indirect
economic transmission through physical and human capital, and insti-
tutional mediation. These channels correspond to the variables included
in the MM models. They are: CF captures the direct financing pathway;
PH, HU, GDPC, and endogenous growth parameters operationalize the
indirect economic mechanisms. On the other hand, sap and DE reflect
the institutional and fiscal constraints. All of these shape the realization
of climate-finance-driven social protection. The significant coefficient in
the MM result represents empirical validations. They demonstrate con-
ceptual mechanisms discussed in figure 1 in the context of developing
economies and which remain constrained due to institutional or fiscal
bottlenecks.

Table 6 demonstrates the results of Two-Step System MM, where the
dependent variable is the sp index. copr28 cF positively contributes to
the sp system. Of 11 specifications (see complete discussion of specifica-
tion in the notes of table 6), 7 models prove the significant relation of sp,
with ranges between 0.0150-0.0440. This shows that a 1 percent increase
in cF is associated with a 0.0150 to 0.0440 percent increase in social pro-
tection, with different specifications, holding other variables constant.
Although the change in sp is too small, the cF has a potential that can be
directed towards adaptation and mitigation. It may also strengthen social
resilience, e.g. through job creation in green sectors and community ad-
aptation projects. However, the impact is often indirect, as the coeflicient
is small, reflecting issues such as inefficiency in fund allocation and the
institutional constraints of developing economies (Davies et al. 2012).
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The agenda of cop28 focused on climate mitigation and adaptation
projects. It helps in implementing policies that improve environmental
sustainability and that are resilient to climate change. However, it stimu-
lates other economic indicators due to the multiplier effect and therefore
contributes to the welfare of the society. From a policy perspective, these
findings highlight that climate finance alone is insufficient to improve so-
cial protection outcomes. It needs support through stronger governance
frameworks and better integration of climate and social policy planning.
Policymakers should focus on improving transparency in fund alloca-
tion. A practice that designs climate finance instruments that explicitly
incorporate social protection components is indispensable. This includes
linking adaptation projects with social safety nets and ensuring that cli-
mate finance delivery mechanisms are prioritized. Such steps could fur-
ther amplify the social returns to cop28-aligned climate finance (Hassan
et al. 2024).

While physical capital shows a significant and positive relationship
with the sp system, this ranges between 0.0011 to 0.0019, which is a small
contribution towards the sp system. Resources and infrastructure are re-
lated to the physical stock of capital that is vital for the delivery of the
effective implementation of the sp system (Nosheen et al. 2021). Phys-
ical capital supports sp through healthcare infrastructure, educational
programmes, and emergency aid, helping to distribute them efficiently
to the most vulnerable sections of the population. Physical capital also
contributes to poverty reduction and social equity.

Human capital also significantly contributes towards sp, correspond-
ing to an average 0.1069 percentage change in social protection. This
demonstrates that human capital empowers sp through skills, education,
and the health of the targeted population. It builds the capacity to se-
cure jobs, increase productivity, and achieve economic self-resilience.
Research proves that a well-educated and skilled labour force is more
resilient to economic shocks (Hidrobo et al. 2018; Devereux 2021).

Similarly, GDP per capita has a positive and significant relation with sp,
and the coefficient value ranges between 0.4219 and 0.5970. As GDP per
capita increases, people have more money to avail themselves of quality
education, good health, and an improved standard of living, all of which
are determined by the sp system. Higher income levels also tend to en-
courage more sustainable consumption patterns, such as investing in
environmentally friendly or energy-efficient products, which indirectly
support climate resilience and long-term social well-being. The endoge-
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nous growth parameter value ranges between 0.0175 and 0.0192, showing
also a modest but positive and significant influence on social protection.
This implies that higher endogenous growth is driven by internal factors,
like innovation, demographics, and capital usage, which can support and
enhance sp systems in developing economies.

In considering the components, this study suggests that technolog-
ical and population growth rates are the dominant factors behind the
positive effect. This reflects the fact that working-age population growth
increases lead to greater demand for expanding sp, especially for vulner-
able groups. Technological growth also enhances productivity. Policy-
makers should thus capitalize on demographic trends by aligning pop-
ulation growth with expanded technological growth and with human
capital investment and targeted sp programmes.

The 1MF Structural Adjustment Programme is negatively correlated
with sp as it poses an extra burden for economically weak economies
by repaying the extra cost of outstanding debt. In the wake of this pro-
gramme, the recipient countries implement austerity measures, such as
reduced public expenditure, thus cutting subsidies. These conditions
are not favourable to sp as they reduce countries’ fiscal space and divert
resources from welfare programmes towards debt servicing and deficit
control (Razavi et al. 2021; Bianchino 2019). The coefficient value ranges
between —0.0107 to —0.0378, with an effect on social protection. Debt
servicing also has a negative impact on the sp system, having a coeffi-
cient value that ranges between —0.0041 and —0.0428. Increased debt
servicing consumes a significant portion of the public budget and leaves
limited fiscal capacity for investment in health, education, and income
support, thereby weakening the foundations of sp systems.

INSIGHTS FROM LOW-INCOME COUNTRIES

Table 7 is the overview of the nexus between cor28 cr and sp for
low-income countries. For these countries, the coeflicient is negative,
showing that cop28 cF does not translate into improved sp outcomes.
The possible reason for this is that cF may be channelled more towards
environmental or mitigation projects with limited short-term social
benefits. It also reflects deeper institutional and fiscal weaknesses. These
weaknesses create a bridge that constrains the climate resources into so-
cial protection gains. Thus, it inhibits the integration of climate fund-
ing into national social protection strategies. Additionally, fragmented
governance structures reduce absorptive efficiency. Even though climate

Volume 24 - Number 1 - 2026



112 Umar Suffian Ahmad and Ghassan H. Mardini

TABLE 7 Impact of cor28 Climate Finance on Social Protection in Low-Income Coun-
tries (Disaggregated analysis; Dependent Variable: Social protection index)

Variables (1) (2) (3) (4) (5) (6)
copr28 Climate -.0126 -.0644 -.0084 -.0261 -.0105 -.0510
Finance (CF) (.0366) (.0263)**  (.0467) (.0552) (.0035)*** (.0399)
Physical Capital .0018 .0028 .0014 .0001
(pH) (.0028) (.0040)  (.0007)* (.0056)
Human Capital .0155 .0123 .0195 .0142
(HU)
(.0572)*  (.0683)  (.0108) (.0093)
GDP Per Capita 3957 4749 .3538 .3100
(eppC)
(.1884)* (2385)  (.4282) (1551)*
Endogenous .0001 .0001 .0002
Growth Parameter (.0000)  (.0000)  (.0000)
(EGP)
IMF Structural -.1309 -.2417 -.0183
Adjustment
Programme
(.0881)  (.0926)*  (.1220)
Debt Service (DE) .0555 -.0062 -.0053 -.0175
(.0179)** (.0054)  (.0027)*  (.0092)*
Social protection 6749 5431 6218 .5017 4521 4794
(-1) (.0857)*** (.1340)** (.1247)** (.0971)*** (.2261)* (.1291)**
Constant .5189 1.2001 .5326 2.0295 1.5248 1.5926
(2055) (:3538)* (.2482)** (.7837)** (.6353)** (1.1056)
Observations 360 360 360 360 360 360
Number of Groups 20 20 20 20 20 20
F /Wald test 22.46 50.86 17.89 13.90 15.01 18.41
Arellano-Bond test  0.001 0.002 0.001 0.001 0.002 0.003
(AR1) Test

Arellano-Bond test  0.664 0.681 0.715 0.738 0.437 0.471
(AR2) Test

NOTES ***, ** * show the significance at 1%, 5% and 10%, respectively. Parenthesis ()

shows the robust standard errors in the model.

« Model 1 is the baseline MM with core variables (cF, PH, HU, GDPC) focusing on core
impact of climate finance sp = (CF,PH,GDPC,EGP,SPt-1).

« Model 2 focuses on fiscal factors and add control variable debt service. sp = (CF,HU,EG-
P,DE,SPt-1).

« Model 3 focuses on complementarity effect considering the human capital. sp =
(CF,PH,HU,GDPC,EGP,SPt-1).

« Model 4 deals with the complementarity effect without accounting for the EGp explana-
tory variable. SP = (CF,PH,HU,GDPC,IMF,DE,SPt-1).

« Model 5 excludes both primary variables of endogenous growth pH and Hc while con-
sidering institutional factors like the IMF structural adjustment programme. sp = (CF,G-
DPC,IMF,DE,SPt-1).

« Model 6 focuses on both institutional, fiscal variables and endogenous growth model
variables along with core impact of climate finance. sp = (CF,PH,HU,IMF,DE,SPt-1).
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funds are available, they are not effectively aligned with community-lev-
el social needs. Another factor is the high debt-servicing burdens and
compressed fiscal space. Both of these prevent governments from pro-
viding the financing required to leverage climate finance for social out-
comes. In conclusion, both institutional and fiscal bottlenecks explain
why climate finance fails to deliver positive social protection effects in
low-income economies (Grigoryev et al. 2020).

Physical capital has a positive relation with sp, although its effect is
small. To increase its scope in a wider context emphasizes healthcare ac-
cess and educational programmes that are vital as social safety nets. The
coefficient for human capital is also positive in low-income economies,
with the implication that higher investment in human capital is associat-
ed with enhanced sp (Kamb 2020; United Nations Department for Eco-
nomic and Social Affairs 2013). Spending on human capital, if targeted
efficiently, serves sp in these economies. GDP per capita has a positive
and significant association with sp, confirming that economic develop-
ment supports welfare programmes in low-income countries. Debt ser-
vicing crowds out the sp budget, based on country-specific debt man-
agement. This shows that there is a need for debt relief, restructuring, or
debt-for-social-protection swap programmes, to ensure fiscal space.

This becomes particularly urgent in the post-covip-19 context, as
the pandemic significantly increased public debt levels and exposed in-
stitutional weaknesses in sp systems across low-income countries. The
crisis created heightened demands for support, yet many governments
faced constrained fiscal space and competing budgetary priorities, lim-
iting their ability to absorb or effectively channel cr towards social out-
comes (Zahariev et al. 2021). Accordingly, we believe that strengthening
institutional frameworks and ensuring better policy coherence between
cF and sP becomes essential to translating international environmental
commitments into tangible social welfare improvements.

Conclusions and Policy Implications

This study is based on the empirical analysis of the Social Protection
(sp) system and cop28 Climate Finance (ck). The findings are support-
ed by the Two-Step System GMM analysis for developing economies.
CF, especially from the cop28 perspective, positively influences social
protection. This suggests that CFk has the potential to improve the sp of
the developing economies. CF can act as a lever for social resilience, as
it not only contributes towards climate mitigation and adaptation, but
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also towards co-benefits, like poverty reduction, job creation, and social
stability.

CF can serve as an indirect enabler of sp systems, especially when
linked to green job programmes (e.g. renewable energy employment),
climate-resilient infrastructure (e.g. health centres, shelters), and cash
transfer schemes that are tied to climate adaptation. Two prime determi-
nants of growth in both physical and human capital also play significant
roles in strengthening the sp system. Physical capital has a modest im-
pact; it ensures the infrastructure necessary for the effective delivery of
welfare services.

On the other hand, human capital demonstrates a stronger influence,
indicating that investments in education and health enhance the resil-
ience and productivity of the population, which are necessary for the
sp system. Additionally, GDP per capita also contributes positively to sp,
emphasizing that broader economic growth can support welfare expan-
sion. By contrast, IMF Structural Adjustment Programmes and debt ser-
vicing are detrimental to social protection. They act as fiscal constraints
that limit the government’s ability to invest in welfare systems. There is
thus a decline in long-term social development goals.

The analysis for low-income countries reveals that the relationship
between cop28 cF and sp is complex. The negative coefficient for cF
implies that such funding does not effectively translate into improved
sp outcomes. The situation is coupled with weak institutional capacity
and insufficient integration between environmental and social policies.
It is thus necessary to prioritize long-term environmental and mitigation
projects over immediate sp needs. Physical capital and GDP per capita
remain positively associated with social protection. However, debt ser-
vicing has a negative association with social protection. The necessity
for debt relief, restructuring, or innovative mechanisms like debt-for-so-
cial-protection swaps to expand fiscal space thus increases.

The study provides a policy framework that can leverage cF for in-
tegrated development goals, especially social protection. Firstly, policy-
makers should align cFr with national social priorities. The way to reach
out with these priorities is to integrate sp objectives into climate adap-
tation and mitigation projects. Then, climate funds will yield direct so-
cio-economic benefits, such as job creation, health improvements, and
educational access. In order to maximize the impact of CF, governments
need to improve institutional capacity (financial institutions).
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The findings align with the argument that climate finance and social
protection priorities should be based on strengthening institutional ca-
pacity. Governments should also develop expenditure frameworks that
integrate climate finance, which focus on welfare programmes that en-
able co-financing. For developing economies, debt servicing pressures
significantly constrain the effectiveness of climate finance. Thus, a trans-
formative role can be played through debt-for-social-protection or debt-
for-climate swaps. However, in order to align the objective of social pro-
tection with cor28 climate finance frameworks, improved transparency
in fund distribution should be ensured. Such measures would ensure
support of climate finance for an equitable social development across all
country groups.

Taking into account the findings for the full sample, the empirical
analysis advocates a strong and significant influence of human capital
on the sp system. Investment in education and public health should be
a cornerstone of national strategies. A skilled workforce contributes to
economic productivity, along with building long-term resilience against
economic and environmental shocks. The physical stock of capital
also plays a crucial role in the process of sp and welfare delivery. The
state should thus prioritize infrastructure that supports health systems,
schools, emergency response mechanisms, and digital platforms to deliv-
er targeted benefits, especially in rural and vulnerable areas. sp systems
and economic growth are conducive to each other. As countries become
economically prosperous, the fiscal space expands, making it easier to
finance a comprehensive welfare system. It would thus be preferable to
make a country economically strong and to gain the benefits of the full
potential of the determinants of growth, like human and physical capi-
tal. Furthermore, policymakers should use this demographic trend and
technology (endogenous growth parameters) as a development oppor-
tunity. The growing population and rapid technological growth rate can
play their role in expanding long-term sustainability. On the other hand,
the 1MF Structural Adjustment Programme and debt servicing are bur-
dens that should be reconsidered, or austerity measures should be taken
that do not compromise welfare budgets.

Taking into account the negative influences of cop28 cF and sp in
low-income countries shows that climate funds are often not aligned
with social outcomes. It is thus compulsory for policymakers to reframe
CF into explicit sp objectives. This policy objective should ensure that
funds also generate immediate and tangible social benefits. Financial in-
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stitutions can be the main players in this integration, where the sp per-
formance framework confirms the opportunity offered by multidiscipli-
nary benefits.

The policy implications of cor28 climate finance for developing econ-
omies extend beyond environmental mitigation. It highlights the critical
opportunities and challenges for social protection. Climate finance can
potentially strengthen social safety nets and enhance resilience among
vulnerable populations; however, it faces multiple constraints that need
to be addressed. The practical implementation, including limited insti-
tutional capacity, fragmented governance, and competing development
priorities, is one of them. As one of the main characteristics of cor28,
climate finance is intended to limit global warming and promote low-car-
bon alongside climate-resilient development, contributing toward social
safety. Unfortunately, cop28 climate resources are frequently allocated
to large-scale mitigation projects, leaving social protection and adaptive
programmes underfunded. To maximize the social impact of climate fi-
nance, policymakers must prioritize integrating climate initiatives with
social protection strategies. Investment in local capacity-building and
enhanced coordination across sectors ensures that the financial flows not
only address climate goals but also safeguard the livelihoods and well-be-
ing of at-risk communities.

The current study has some limitations that also present promising
directions for future research. First, although the Two-Step System MM
provides robust empirical insights, the analysis relies primarily on mac-
ro-level panel data. This approach has various constraints that may over-
look country-specific institutional dynamics and regional disparities.
The implementation of micro-level challenges within social protection
systems is a limitation of the study. Future studies could employ mi-
cro-level household data. Or it can be expanded to regional case studies
or mixed-method designs to capture the social protection and climate
finance mechanisms more accurately. Second, the limited significance of
climate finance in some model specifications suggests potential meas-
urement constraints. They are supposed to have lagged effects that may
require a longer gestation period to materialize the impacts of climate
finance on social protection. This opens avenues for longitudinal stud-
ies or subnational analyses. Last but not least, future research should
explore innovative financing tools such as debt-for-social-protection
swaps. In comparative or country-level frameworks, it will help to ex-
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plore the potential for expanding fiscal space and strengthening social
resilience.
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Appendix: Key Global Indicators Related to Social Protection

Coverage and Financing

Indicator

Details

Global Population Unprotected

World Bank Financing (as of February
2024)

Estimated Working-Age Population
Increase (2019-2035)

Average Cost of Social Protection
Programmes

50% (Approximately 4.1 billion people)
remain unprotected.

$29 billion in total financing for social
protection and jobs programmes.

7o0o million people.

About 1.5% of GDP.
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