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Abstract

Purpose — This paper aims to investigate the relationship between the Kingdom of Saudi Arabia (KSA)'s
expenses in the health and social fields and the achievement of sustainable development goals (SDGs) 1
(elimination of poverty) and 3 (good health and well-being). This paper also examines the effects of the COVID-19
pandemic on these expenses and goals.

Design/methodology/approach — This paper observes the public expenses and the targets of the SDGs
of KSA during 1981-2022. This paper tests the stationarity of the variables and then uses the ordinary least
square model or the autoregressive distributed lag model, depending on the unit root test results. This paper
also observes the change in target goals between the two years of the pandemic and the two preceding years.

Findings — The results show the influence of social expenditure on the progress of SDG-1, whereas the
impact of health expenditure on SDG-3 is not significant. This paper also proves the impact of the pandemic
on public expenses and social SDGs.

Practical implications — This paper attracts the attention of policymakers to the importance of assessing
their SDG initiatives and the consequent outcomes. Additionally, this paper documents the initiatives for
sustainable development in KSA, an important emerging country. Given the universal nature of the SDGs and
the importance of KSA as an economic power with a large youth human capital potential, the findings offer
insights applicable beyond KSA and provide valuable lessons for governments worldwide regarding the
optimization of public spending for SDG achievement. Moreover, monitoring SDG advancement in this
important country helps assess the progress of the the United Nations (UN)'s 2030 Agenda for Sustainable
Development. Therefore, This paper helps boost the completion of this agenda and contributes to the bottom-
up approach of the UN 2030 Vision, implicating all categories of stakeholders, including the academic
community.

Originality/value — This paper furthers the literature on SDG achievement by analyzing the relationship
between public expenses and SDGs. This paper contributes to the debate concerning the best methodology
suitable for SDG valuation and adds to the few studies using autoregressive tests. Moreover, this paper
enriches the scarce studies dealing with emerging countries and reviews the assessment of SDGs in KSA.
Additionally, this paper investigates the effect of the COVID-19 pandemic on the assigned resources for SDGs
and, consequently, on the related indicator scores.
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1. Introduction

The United Nations (UN) Sustainable Development Summit 2015 adopted 17 SDGs to guide
global development over 15years. These goals aim for a sustainable world by addressing
poverty, environmental conservation, economic development, social sustainability and efficient
governance (UN, 2020 SDGs; UNDP, 2020). Their achievement necessitates the implication of all
stakeholders: governments, businesses, communities and individuals. State involvement in
achieving SDGs includes laying the foundations and leveraging regulations, institutions and
financial resources. Accordingly, the progress of SDGs is influenced by government initiatives
and resource allocation (Alinska et al.,, 2018). For instance, the promotion of budgets and activities
within social and healthcare institutions plays a significant role in realizing social objectives, such
as eradicating poverty (SDG-1) and ensuring good health and well-being (SDG-3).

Some papers examined the impact of assigned funds on some SDGs, mainly poverty
elimination (SDG-1) and hunger eradication (SDG-2) (Pradhan et al, 2023; Osuji and Nwani,
2020). However, few studies focused on the effect of government expenses on meeting the
targets of other social SDGs, notably mortality rates and the tuberculosis success rate (SDG-3).
In addition, the effects of the COVID-19 pandemic on government spending and SDGs remain
largely unexplored. Furthermore, there is a shortage of literature conducted in the context of
emerging countries, such as the Kingdom of Saudi Arabia (KSA). Nevertheless, the study in this
country is crucial given the integration of the SDGs into its Vision 2030 framework and the
implementation of significant policies in alignment with the UN 2030 Agenda. Indeed, the UN
report on SDG achievement in KSA documented that Saudi Vision 2030 is grounded in the
principles of the 2030 Agenda, adapted to the specific circumstances of the nation (Kuncic,
2021). Due to its pivotal economic and political role in the region, the SDGs’ performance in this
state would catalyze the advancement of other countries in the region and beyond.

Regarding the selection of the best methodology, Guariso ef al (2023) argued that it is intricate
because efficient budgeting for the 17 SDGs is inherently challenging. Many interactions between
policy issues can confuse the impact of government frames on development indexes. This
connectedness complicates the choice of the appropriate methodology. Most empirical studies
considered growth regressions to investigate the influence of allocating decisions on economic
growth (Neduziak and Correia, 2017; Bojanic, 2013; Yilmaz, 2018). To simultaneously study all
development indicators together, other papers used agent computing (Guerrero and Castarieda,
2022; Guerrero et al., 2023). A few papers used vector auto-regression (Balaev, 2019).

In short, we can state that despite KSA’s extensive initiatives to align with the 2030 UN
Agenda and its importance as an economic power with substantial human capital, empirical
evidence of its progress toward SDGs is scarce. Hence, this research aims to explore the
performance of SDGs in KSA, especially the social goals SDG-1 and SDG-3. Furthermore, there is
a dearth of studies linking social SDGs to their corresponding public resources and investigating
the impact of the COVID-19 pandemic on this association. Our study addresses this gap and
verifies the relationship between social SDG performance and related social public expenditure
during 1995-2021. We also investigate the impact of the COVID-19 pandemic on social resource
allocation and SDG achievement. Furthermore, we contribute to the debate concerning the best
methodology for SDG valuation, and we enrich the limited literature using autoregressive tests in
this context. After controlling for stationarity, we perform the autoregressive distributed model
(ARDL) to analyze the effect of social expenses on social SDGs.

Our results show a significant impact of public social expenses on the poverty index,
which confirms previous research showing that a rise in government expenditure on social
issues enhances SDG initiatives (Pradhan et al., 2023; Bissio, 2019; Schroder et al., 2020;
Hametner and Kostetckaia, 2020; Gaspar et al., 2019). However, we did not find a significant
relationship between health expenses and SDG-3. This result is contrary to the work of



Osuji and Nwani (2020), who documented a significant association between Nigerian health
performance and government expenditure strategies. Contrary to Talukder ef al. (2022) and
Elavarasan et al. (2022), we found that social expenses and the poverty index decreased
significantly during the COVID-19 pandemic.

Our findings hold several theoretical and practical originalities. First, we contribute to the
limited literature on SDG-1 and SDG-3 and their association with related public expenses. This
aligns with the bottom-up approach of the UN 2030, which involves diverse stakeholders,
including the academic community. Second, our empirical valuation would be insightful for
decision-makers, helping them improve resource allocation strategies for better SDG
achievement. Considering the universal nature of SDGs, this study might also offer insights
applicable beyond KSA and provide valuable lessons for governments worldwide regarding
optimizing public spending for SDG achievement. Third, our results suggest an evaluation
framework for assessing the progress of the UN 2030 Agenda. This is particularly pertinent due
to KSA’s status as a major economic power, ranking among the top 20 countries globally, and
its preeminent human capital potential with a substantial youth population. Indeed, the
progress of SDGs in this standing part of the world contributes to global progress. Furthermore,
we enrich the methodological approach by using the ARDL model to address the potential non-
stationarity problem. Finally, we contribute to improving our understanding of the impact of
the pandemic COVID-19 on public social expenditure and related SDGs.

The rest of the paper is structured as follows. Section 2 analyzes the conceptual
framework and literature review. Section 3 introduces the methodology, and Section 4
discusses the results. Finally, Section 5 presents the conclusion.

2. Conceptual framework and literature review

2.1 The theory of sustainable development

The sustainable development theory emerged in the 1980s, addressing the balanced
development of the economy, environment and society. Primarily, the theory focused on
three pillars: people, the planet and profits. As over the years, greater attention was paid to
policy, governance was added as the fourth pillar of sustainable development (Mensah,
2019; Ndlovu et al., 2020; Acuto, 2020).

In September 2000, the United Nations Millennium Summit adopted the millennium
development goals (MDGs) with the principal aim of eliminating extreme poverty. These
objectives became an internationally approved pattern for directing national development
and partnerships and provided a framework for the development of humanity (Longyu et al,
2019). These goals lasted until 2015, at which point the United Nations General Assembly
replaced them with the SDGs, closing the gaps in the MDGs and implementing the paradigm
of development cooperation (Herrera, 2019). The SDGs adopt a bottom-up approach that
implicates all categories of stakeholders, involving governments, civil society, businesses,
international institutions and the academic community (Hummel and Szekely, 2022; United
Nations General Assembly, 2015). There are 17 goals based on five pillars: planet, people,
peace, prosperity and partnership. Countries are assumed to achieve these goals using
strategic programs that balance economic development, social equity and environmental
quality (Krsailnikova et al, 2020). This requires an integrative structure and collective
planning that joins the initiatives of several stakeholders through the use of ambitious and
action-oriented strategies. This role returns to governmental institutions.

2.2 The institutional theory
The first institutional perspective, historical institutionalism, suggests that public policy
issues are not just channeled by the interests or preferences of the strongest social forces.
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They are also conducted through past and existing agreements. In contrast, the sociological
approach interprets institutionalism widely and adds moral models, symbols and cognitive
systems to formal procedures and rules (Scott and Meyer, 1994). Alternatively, new
institutionalism models support a perspective of democratic order in which responsibility is
an outcome of the institution of the citizens, individuals are equal, free and discipline-
oriented actors, and governance is instructed and rule-restricted (Olsen, 1998, 2010). These
schemes are currently influenced by the emergence of international standards used as
norms for good production (Brunsson and Jacobsson, 2000). For instance, SDGs are
international standards recommending that all stakeholders, notably public institutions,
develop frames that integrate sustainable targets. Alinska ef @l (2018) and Osuji and Nwani
(2020) stress the role of public sector institutions in achieving the SDGs. This responsibility
is completed by the partnership of the private sector. The necessary financial resources are
derived from both public expenditure and the financial sector.

Our study delves into the association between Saudi government expenditures in the health
and social sectors and the social objectives outlined in SDG-1 and SDG-3. Therefore, it
underpins the sociological approach, exploring how social structures and norms influence
social goals. Furthermore, public institutions’ efforts toward the SDGs emphasize responsible
and sustainable practices that contribute positively to society and the environment. Therefore,
our paper is also grounded in the new institutionalism approach, as universal organizations
invite public institutions to establish frameworks that integrate international norms aimed at
sustainable targets. Accordingly, our paper is also founded on the theory of sustainable
development.

2.3 The impact of the COVID-19 pandemic

The COVID-19 pandemic has exerted a unique impact on the progress of the SDGs. This
significant influence might either speed up the progression by resolving specific challenges or
impede advancement by increasing the challenges. Alternatively, the pandemic can be
considered as an opportunity to address key SDG challenges by analyzing the changes that
emerged within this defined period and realigning the trajectory toward SDGs (Elavarasan et al.,
2022; Fenner and Cernev, 2021). Zhou and Moinuddin (2021) suggest that fostering the
progression of affected SDGs and all environmental goals can put them back on track. Other
authors document that adhering to the sustainable dimension of environmental, social and
governance moderated the adverse financial effects of the crisis. Furthermore, firms hedged
against COVID-19 by showing their commitment to sustainable initiatives and ethical conduct
during turbulent periods (Al Amosh and Khatib, 2023a, 2023b). Similar to several other
countries, KSA, faced revenue disruption, primarily stemming from oil price fluctuations. This
breakdown impacted the government’s spending capacity and, accordingly, the allocation of
resources toward sustainability initiatives. Furthermore, additional healthcare expenses, due to
the pandemic, induced higher allocated resources for medical infrastructure and healthcare
services. This increased expenditure affected the government’s budget allocation and, hence,
other areas associated with the SDGs. This shift in resource allocation would impact the
country’s progress toward SDGs.

2.4 The assessment of sustainable development goals in KSA

Kuncic and Sosa Andrés (2021) analyzed the efforts of KSA in SDG initiatives in a report
published by the United Nations. We review the main assessments of this report related to
the social goals addressed in our study SDG-1 and SDG-3. Regarding the social objectives,
the KSA covers the fundamental living needs of all families within the Kingdom (SDG-1).
Current income statistics show a positive trend: the monthly income of Saudi households



grew from Saudi Riyal 10,723 in 2013 to 11,494 in 2018. Concerning the healthcare system
(SDG-3), the government has invested heavily in expanding quality infrastructure. Indeed,
the sector has continually been the top beneficiary of government expenditures. As a result,
access to hospital facilities has increased, with three-quarters of the population residing
within 5km of a health facility. Furthermore, preventive care measures, such as high
vaccination rates, have led to a significant decline in infant mortality (18.9 in 2000, compared
to 6.0 in 2018). In addition, life expectancy at birth reached 75.2 years in 2020 and is expected
to reach 78.4 years for men and 81.3 years for women by 2050 (The King Khalid Foundation,
2019).

2.5 The research gaps

As suggested by institutional theories and the sustainable development theory, the
government is responsible for investing in strategies that promote human conditions.
Previous literature has examined the performance of SDGs and their association with
government expenditure. The first stream of studies investigated the achievement of the
SDGs as a whole. Bissio (2019) studied the correlation between the Human Development
Index and the Global SDG index for a sample of the top and bottom 10 ranked countries in
2019. He found a significant correlation and concluded that richer countries more frequently
achieved SDGs. Hametner and Kostetckaia (2020) used the European Union (EU) SDG
indicator set developed by Eurostat in 2017 to investigate the progress of the EU Member
States toward SDG. They documented that countries labeled “SD leaders” demonstrated
minimal additional progress in reaching the SDGs, while significant advancements were
observed for lower-scoring countries. Gaspar et al. (2019) estimated the annual increase in
spending necessary to achieve significant progress toward SDGs for 155 countries. They
documented that the average additional spending needed by emerging economies
corresponded to approximately 4% of GDP, while this rose to approximately 15% of GDP in
developing countries. Sachs ef al. (2021) examined SDG achievement for 193 countries
during 2015-2020, noting significant progress in low- and middle-income countries,
particularly in East and South Asia. Although Africa’s scores remained comparatively low,
the region registered substantial improvements across several SDGs. On the other hand,
despite starting with the highest average scores, OECD countries showed relatively limited
progress. They concluded that SDG achievement requires a significant increase in social
expenditure. Using variance decomposition, vector auto-regression and impulse response
estimation techniques, Leventon ef @/ (2021) compiled an exhaustive study that addressed
the leverage points for sustainability transformation and argued that governments prefer to
allocate most of their funds to SDGs that are easy to achieve relative to those necessitating
significant transformation. Alinska ef al. (2018) proxied SDG development in Poland to GDP
growth for the period 2007-2015 and found that growth was driven by total general
government expenditure, the final consumption expenditure of households and total general
government revenue. Guerrero et al. (2023) focused on the impact of international aid on
SDG achievement in recipient countries for the period 2000-2013. They provided evidence of
the favorable effect of the aid as a proportion of government expenditures, especially for
Asian and African countries. Guariso ef al (2023) showed that the agent-computing
simulations proved a significant impact of public spending on SDG achievement in Mexico
during 2008-2020.

According to these previous studies, there is some evidence of the effect of public
expenses on the progress of the SDGs. However, an important limitation is the difficulty of
dealing with all the goals together. Moreover, proxying all the goals with only one global
indicator makes it hard to identify the specific low- or high-scored targets behind poor or
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high performance. These limitations were addressed by the second stream of studies
focusing on specific SDGs, especially social goals related to poverty, social conditions and
health. Pradhan et al (2023) used OLS to prove the positive impact of government
expenditure in India on the reduction of the multi-poverty index during 20062022 extended
to 2030, using forecasting scenarios. Schroder et al. (2020) integrated circularity indicators
into the Human Development Index to overcome the limitations of the existing human
development approach. These limitations include the lack of criteria for long-term
environmental sustainability essential for preserving nature, which is the fundamental basis
of human existence. This integration will expand the implementation of SDGs related to
human development, particularly SDGs 1, 3, 4, 5 and 10. Osuji and Nwani (2020) proved that
health and education depend positively on the Nigerian government’s expenditure strategy
for the period 2000-2018. Hogan et al. (2018) computed a health service coverage index using
geometric instruments for 183 countries during 2010-2015. They documented that this
index increased life expectancy by 21 years on average. Subramanian et al. (2023) proved
that the majority of Indian districts (over 75%) are not targeted by key SDG metrics like
poverty, access to basic services, anemia, stunting the growth of children, child marriage,
domestic violence and tobacco consumption. Kherbache and Oukaci (2020) found that the
decrease in Algerian real investment since 2009, with an increased funding gap from
201.49% to 385.6%, engendered uncertainty about the accomplishment of sanitation targets.
These studies underscore the relevant and accurate insights gained by focusing on
individual SDGs rather than examining all SDGs collectively. This permits the identification
of the specific goal contributing to either good or poor sustainable performance. However, a
more precise investigation involves examining the specific targets within each goal to
identify the dimensions responsible for high or low SDG achievement.

In sum, the literature review documents some evidence of the impact of government
expenses on social SDGs. However, there is a dearth of literature addressing its effect on
health targets. Moreover, to our best knowledge, no prior research has explored the
association between public expenditures and social SDGs in emerging markets, especially in
KSA. Despite the extensive sustainable initiatives, economic significance and preeminent
youth population of this country, the gap remains unaddressed. We aim to contribute to
bridging this gap and investigate the impact of Saudi public expenses on advancing social
goals related to poverty and health. Therefore, we address two hypotheses:

HI. There is a significant impact of social expenses on the progress of SDG-1: poverty
elimination.

H2. There is a significant impact of health expenses on the progress of SDG-3: good
health and well-being.

The third area of the literature regarding SDG achievement examined the impact of the
pandemic COVID-19 on the SDGs. Some studies examined the effects on specific fields of the
SDGs. Le Quéré et al (2020) proved a global decrease in CO2 emissions of countries worldwide
by 4 to 7% in 2020 compared to 2019, attributed to behavior change, notably reduced mobility.
Wang and Han (2021) used a sector-based international matrix to prove that both external and
internal carbon emission indices of most countries diminished as a consequence of carbon
reduction in the US. Other authors conducted bibliometric analyzes and literature reviews.
Wang and Huang (2021) showed that the pandemic had a positive effect on 14 SDGs while
harming 17 SDGs. Tonne (2021) proved that COVID-19 exposed vulnerabilities in human
development and society and compelled governments to improve sustainability decisions.
Talukder et al. (2022) demonstrated that COVID-19 hampered SDG progress, impacting Six



pivotal aspects: economic, social, environmental, political, technological and public health.
Additional literature compared sustainability scores before and after the pandemic. Fulzele
et al. (2021) surveyed and analyzed the opinions of Indian stakeholders about the impact of the
pandemic on SDGs. They proved a significant positive effect on SDG-7, a negative impact on
SDG-13 and static progress on SDG-9. Elavarasan ef al. (2022) compared the scores of SDGs
before and after the pandemic. They highlighted that SDG-1 is the most impacted objective,
with a score of 0.69, followed by SDG-8, with a score of 0.55. Only SDG-14 showed a slight
positive effect, with an impact score of — 0.04. Elsamadony et al. (2022) observed 65 indicators
across 72 countries for the period from April 2020 to February 2021. Their findings reveal the
detrimental effects of the pandemic on affordable and clean energy (SDG-7), gender equality
(SDG-5), sustainable cities and communities (SDG-11), responsible consumption and production
(SDG-12) and decent work and economic growth (SDG-8), with global scores estimated to
be —0.21, —0.38, —0.22, —0.16 and —0.28, respectively. Finally, other authors proved that the
pandemic boosted sustainability disclosure. Mintah and Gulko (2023) used content and
financial analysis of eight British airline firms over 16 years to prove that the pandemic has
significantly increased environmental disclosures. El-Feel et al (2024) applied comparison tests
on 1,984 firms from 47 countries from 2014 to 2020 and revealed that more socially responsible
firms tend to show more honest and transparent disclosure.

As evidenced by this review, some studies assess the impact of COVID-19 by comparing
average SDG scores before and after the epidemic. Other authors performed panel regression
analysis on two subperiods one before and another after the pandemic. However, they did not
examine the effect of the pandemic on public expenses for funding SDG initiatives. Given that
our study relies on time series observations from a single country, it is unfeasible to apply our
econometric model to the postcrisis period of 2020-2021 due to the limited number of
observations (only two). Therefore, to analyze the effect of the pandemic, we introduce a
dummy variable with a value of 1 for the pandemic years 2020 and 2021 and 0 otherwise.
Additionally, we compare the average SDG scores of two subphases — before and during the
epidemic. We set hypothesis H3:

H3. The COVID-19 pandemic hampered the social public expense scores and therefore
related SDGs, poverty elimination (SDG-1) and good health (SDG-3).

3. Applied methodology

3.1 Sample

We select KSA as our sample study considering its significant economic stature, substantial
youth human capital potential and extensive initiatives toward achieving SDGs. We observe
government expenditure on health and social affairs, relating them to specific targets. We
consider the mortality rates of infants, adult females and adult males, along with the poverty
index. We collected all available data from the World Bank database for health indicators
spanning from 1981 to 2021 and for social indicators from 1995 to 2021. To meet the
required minimum of 30 observations for the time series, we add the five available
observations collected from the Ministries of Social Affairs and Finance.

3.2 Variables

We test two hypotheses regarding the association between public expenditures and two
specific social SDGs: SDG-1 — Poverty Elimination and SDG-3 — Good Health and Well-
being. Accordingly, the dependent variables are public expenditure allocated to poverty and
health, while the independent variables are SDGs 1 and 3. We choose the most relevant and
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Table 1.
Variable measures

readily available metrics from the World Bank database to measure the progress of these
goals. We investigate a third hypothesis, testing the impact of the COVID-19 pandemic on
government expenditure and SDGs 1 and 3. We include a dummy variable set at 1 for the
years 2020 and 2021 related to the crisis period and 0 otherwise. Table 1 outlines the
measures of the dependent and independent variables.

3.3 Equations

To assess the first two hypotheses, we observe the relationship between public expenses
and SDG scores over a time series during 1995-2021. In this specification, the relationship
between the dependent and independent variables may not be properly specified in the static
linear regression. We use the autoregressive dynamic model (ARDL) to test non-static
relationships in historical data. Initially, we perform the augmented Dickey—Fuller test to
investigate the variables’ stationarity. If all variables are stationary at level 0, we use
ordinary least squares (OLS). However, if the variables show stationary at levels 0 and 1, we
use ARDL. We investigate long- and short-run linear relationships using equation (1):

d(indicator;) = a; + Z «; d(indicator,_;) + Z B; d(Expenditure;_;)
+ y Expenditure;_; + yindicator; 1 + & @

¢ Where “Expenditure” states for the public expenses, “indicator” is the metric
measuring the related SDG, “a;” is the intercept term, «;, and B; stand for the short-
term relationship, y;, and 7, represent the long-term relationship, “i” ranges from 1
to the maximum used lag, “d = 1—-C”, where C symbolizes the lag operator, and “st”
signifies the residual term. Pesaran ef al. (2001) suggest the bound test to investigate
cointegration among variables, indicating a stable, long-term relationship. There is

a cointegrating relationship if the F statistic exceeds the upper critical value.

To further investigate the impact of COVID-19 on SDGs (H3), we divide the period study
into two phases before and during the pandemic. Following previous literature, we introduce
a dummy variable, taking the value of 1 for the years of the pandemic (2020 and 2021) and 0
otherwise. We also compare average SDG scores before and during the crisis. Considering
the significant change in SDG scores over time and for an accurate comparison with the two
available observations during the crisis, we compute the percentage change of average SDG
scores for two subperiods: 2018-2019 and 2020-2021.

Dependent variables ~ SDG1 SDG3

Measures (indicator) ~ Poverty index Mortality rate of infant
Mortality rate of adult female
Mortality rate of adult male
Tuberculosis treatment success rate

Independent variables Social expenses Health expenses

Measure (expenditure) Social expenditure growth Health expenses growth

Dummy variable Takes the value of 1 for the years 2020 and 2021 related to the period of crisis and 0
otherwise

Source: Authors’ creation




4. Results
4.1 Descriptive statistics
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Table 2 shows that while the maximum health expense growth is 0.26, indicating of the COVID-19

considerable attention to health expenditure, the minimum stands at —0.44. This variability
indicates a non-static trend, with occasional increases and decreases. In addition, the
standard deviations for mortality rates of infants, adult females, adult males and
tuberculosis treatment success rates (16.75, 27.05, 37.29 and 10.92) significantly exceed those
of other target indicators. Indeed, over the past 30 years, mortality ratios of males, females
and infants have substantially decreased from 223, 168 and 64, respectively, to 98, 78 and 6.
Simultaneously, the tuberculosis treatment success rate rose from 56 to 90. These trends
highlight KSA’s efforts in the health sector, resulting in reduced mortality ratios and
improved tuberculosis treatment success rates, and consequently higher performance of
SDG-3. Concerning the poverty index, it has decreased from 19.50 to 14.70, suggesting
significant actions undertaken by the country toward ending poverty (SDG-1).

4.2 Results of the health objective
We first test the stationarity of the variables from 1981 to 2021.

As shown in Table 3, the dependent variable, the growth of current health expenditure
and the independent variables related to mortality rates and tuberculosis success rate are all
stationary at level 0. Therefore, OLS is deemed appropriate.

Table 4 reveals that, during 1981-2021, there is not any significant relation between
health expenditure growth and mortality rates, as well as the tuberculosis treatment success
rate. Consequently, hypothesis H1 is rejected, indicating no significant impact of the growth
of health expenditure on the mortality rates of infants, males and females or the tuberculosis
treatment success rate. This finding does not support the sociological perspective
suggesting sustainable actions by governmental institutions to contribute to society’s
well-being. It does not align with the new institutionalist approach and the sustainable
development theory, as we did not find any significant impact of the expenditure of public
health organizations on sustainable targets related to health goals. We can explain this
result by the variability in health expenditure growth, which is not consistently positive;
notably, the minimum is negative. Indeed, large investments in health infrastructure are not
constant over time. Accordingly, there are potentially longer-term associations between the
variables. This finding may also stem from the intricacies of the health systems, where other
factors, such as healthcare policies, socioeconomic factors, education and environmental
conditions, influence indicators. Despite this statistically insignificant result, the UN
report documents a significant drop in infant mortality and a considerable increase in
life expectancy as a consequence of massive investment and commitment to healthcare

Variables Mean Median SD Minimum Maximum
Health expenses growth 0.024 0.001 0.144 —0.166 0.444
Social expenditure growth 0.06 0.08 0.14 —0.20 0.301
Poverty index 18.63 185 1.46 15.60 22
Mortality rate of infant 6.45 6.45 0.21 6.30 6.60
Mortality rate of adult female 109.64 108.64 27.05 78.39 168.48
Mortality rate of adult male 140.88 135.45 37.29 98.11 223.39
Tuberculosis treatment success rate 72.67 72 10.92 56 90

Source: Authors’ creation

pandemic

Table 2.
Descriptive statistics
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Variable Levels of stati. t-stat. Prob. Critical values

Health expenditure 0 —3.76 0.0129 1% level —3.89
5% level —3.05
10% level —2.66
Mortality rate of adult male 0 -391 0.0044 1% level —3.60
% level —2.94

10% level —2.607
Mortality rate of adult female 0 —3.24 0.025 1% level —3.60
5% level —2.94

10% level —2.607
Mortality rate of infant 0 -29 0.054 1% level —3.61
5% level —2.94
10% level —2.61
Social expenditure growth 0 —4.56 0.0013 1% level —3.71
5% level —2.98
10% level —2.63

Poverty 1 —3.42 0.0515 1% level —3.71
5% level —2.98
Table 3. 10% level —2.63
Results of
stationarity tests Source: Authors’ creation
Indicator; = «; + B; (Health expenditure growth, ;) + &

Dependent variables Independent variable health

indicator; expenditure growth

Tuberculosis treatment 65.27 (0.597)

success rate

Mortality rate of adult 108 (0.5402)

male

Mortality rate of adult 93.6 (0.5402)

female

Mortality rate of infant 8.82 (0.66)
Tablle 4'f e R-squared 5158 _7761 7744 10,89
Results of the impact A gjysted R-squared 5158 —7761 7744 ~10.89
of health expenditure
on SDG3 Source: Authors’ creation

(Kuncic and Sosa Andrés, 2021). Descriptive statistics in Table 2 further demonstrate the
country’s commendable performance in health metrics, with a significant decrease in
mortality rates and a substantial rise in tuberculosis treatment success. These results
contrast with the work of Osuji and Nwani (2020), who demonstrated a positive association
between Nigerian health performance and government expenditure strategy.

4.3 Results of the social objective

As indicated in Table 3, the dependent variable, social expenditure growth, has a
stationarity level of 0, while the poverty rate is stationary at the first level. Consequently, the
ARDL test is deemed appropriate.



The results of the bound test document that the F statistic 10.26 exceeds the critical values
10 = 494 and I1 = 4.79 at the 1% level. Consequently, the long-run ARDL is adopted,
covering the entire study period 1990-2021. Table 5 confirms a significant relationship
between social expenditure growth and the poverty rate in the long-run. The coefficient of
the lagged social expenditure growth is negative and significant. Consequently, hypothesis
H2 is accepted: the growth of social expenses contributes to a decrease in poverty. However,
emphasizing direct causation requires a deeper theoretical and empirical investigation.
Other factors may also influence poverty reduction, such as economic growth, demographic
shifts, innovation, technological advances and political stability. This result aligns with the
descriptive statistics documenting recent positive performance in the poverty index, which
decreased from 20 to 15. Furthermore, it is consistent with previous literature showing that
an increase in government expenditure on social issues promotes human development and
consequently SDG initiatives (Pradhan et al, 2023; Bissio, 2019; Schroder et al, 2020;
Hametner and Kostetckaia, 2020; Gaspar et al., 2019).

From a theoretical standpoint, this finding first corroborates the sociological perspective
because higher public expenses signal better social welfare programs that meaningfully
impact society and reduce poverty rates. Second, our evidence validates the new
institutionalist approach, thereby emphasizing the institutional capacity to overcome
socioeconomic challenges and address poverty. Third, our results align with sustainable
development theory, as sufficient public resources are directed toward poverty alleviation
programs, thus boosting SDG-1: poverty eradication.

From a practical perspective, these results confirm the assessment of Saudi SDGs in the
UN report, arguing that KSA covers fundamental living needs and that current statistics on
income show a positive trend (Kuncic and Sosa Andrés, 2021). Indeed, increased social
expenditure indicates extensive social welfare programs such as unemployment benefits,
adequate training and assistance in securing employment, family initiative funding and
social allowances (Saudi Unified National Platform, 2024).

4.4 Results of the impact of the pandemic
Table 5 documents the negative significance of the coefficient of dummy variables
measuring the effect of the pandemic on the poverty index. However, it was not possible to

d(Poverty index,) =a; + Z «; d(Social Expenditure growth,_;) + Z B; d(Poverty index,_; )
+ 7y, Social Expenditure growth;_;+ y, Poverty index;_; + Dummy Covid +&;

Independent and constant variables Coefficient Std. error t-Statistic Prob.*
C 39 1.03 3.79 (0.0009)*
Poverty (—1) —0.209 0.053 —-3.95 (0.0006)**
Social expenditure Growth (—1) —2.13 0.66 -3.25 (0.034)*
D(Social expenditure Growth) -0.71 0.44 —1.66 0.13)
Dummy Covid —0.69 0.242 —2.86 (0.086)*
Bound test Value Sig 1(0) I(1)
F-statistic 10.26 10% 3.02 3.51
K 1 5% 3.62 4.16
2.5% 418 4.79
1% 494 5.58

Notes: **Significant at the 1% level; *significant at the 5% level
Source: Authors’ creation
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Table 6.
Variation before and
after the pandemic

verify the impact of this dummy variable on health indicators due to the matrix singularity
problem. Table 6 reports the variation in allocated resources and the target scores between
the two years of the pandemic and the preceding two years, except for health expense
variations because of unavailable data.

The most remarkable change is the decrease of 100% of the social expense growth. The
mortality rate of infants and the index of poverty continued to decrease during the
pandemic, with respective negative variations of —9.3% and —6%. Accordingly, hypothesis
H3 is supported for SDG-1 and SDG-3. During the COVID-19 pandemic, social expenses, the
poverty index and mortality rates decreased significantly. The decrease in social expenses
can be explained by the fact that the pandemic prompted governments, including KSA, to
reallocate resources to address immediate healthcare needs and mitigate the economic
fallout. This reallocation often led to a decrease in social expenses, as nonessential programs
and services were temporarily put on hold. On the other hand, the government might have
efficiently targeted resources to programs that directly address poverty, which would have
minimized the impact of reduced spending on poverty reduction. The decrease in mortality
rates may relate to robust governmental measures controlling the spread of the virus. Also,
the pandemic accelerated the adoption of digital technologies in various sectors, potentially
leading to more efficient and accessible services, notably in healthcare. Our findings are
contrary to Talukder ef al (2022), who found that COVID-19 hampered SDG progress in
social and public health areas. They also do not support Elavarasan et al (2022), who
highlighted that SDG-1 is the most affected goal.

4.5 Robustness check

We test the robustness of the ARDL model related to the impact of social expenditure on the
poverty index by evaluating its performance over time. We conduct the recursive residual-
based stability test (CUSUM), which evaluates changes in the estimated coefficients.
Additionally, we perform the cumulative group test of the squares of the recursive residuals
(CUSUM of Squares), which assesses the stability of the dispersion of residuals.

Figure 1 indicates that the CUSUM plot falls within the 5% critical region, suggesting no
significant deviations from zero in the cumulative sum of residuals. This supports the
stability of the model coefficients at the 5% significance level. Further, the CUSUM of the
Squared plot mostly lies within the critical region, except for a small deviation in the second
half of the period. This indicates no significant deviations from a constant level in the
cumulative sum of squared residuals, confirming the stability of the dispersion of residuals
at the 5% significance level. Overall, these results confirm the stability of the association
between social expenditure and the poverty index.

School

Mortality Mortality Tuberculosis —enrollment Gov.

Mortality — rate of rate of success tertiary Social expen.

rate of adult adult treatment gender expenses education

Variable average infant female male rate parity ~ Poverty growth % GDP
Average before COVID-19 6450  80.428 101.353 90 1.062 15.900 0.058 6.940
Average after COVID-19 5850 84579 104.151 90 1.036 14950  —0.008 7.302
Variation —0.093 0.052 0.028 0 -0.024 —0.060 —1.131 0.052

Source: Authors’ creation




5. Concluding remarks

This paper investigates the impact of government expenditure on the performance of social
SDGs in KSA. Our findings show that social and public expenses have played a role in
reducing poverty. Therefore, the social welfare system, including financial social allowances,
funding initiatives for productive families, unemployment benefits and adequate training, has
efficiently helped poor and needy people improve their economic situation. On the contrary,
despite showing favorable scores, mortality ratios and tuberculosis treatment success rates are
not statistically associated with the growth of health expenses. Finally, we observed a complete
decline of 100% in the growth of social expenses during the COVID-19 pandemic. However, the
findings reveal a continued downward trend in the poverty index and mortality rates.

Our paper has many implications. From a theoretical standpoint, we enrich the existing
literature on SDG achievement by investigating the impact of incremental public expenses. We
support UN 2030 Vision’s inclusive bottom-up approach, involving all stakeholder categories,
including the academic community. In addition, we add to the limited literature dealing with
emerging countries, notably KSA. Furthermore, we examine the effect of the COVID-19 pandemic
on the resources allocated for SDGs and, consequently, on the target scores. Finally, we contribute
to the few studies that used autoregressive models to examine SDG’s performance.

From a practical perspective, we assess policymakers’ interest and commitment toward
SDGs. This evaluation would aid KSA in strategically allocating social resources. Furthermore, it
would enhance targeted investments by identifying areas that require increased funding to
accelerate SDG’s progress. For instance, increasing the expenditure on healthcare and social
issues is crucial to bolster SDG achievement. Understanding the relationship between
expenditure and SDGs would also help policymakers in monitoring and enhancing the efficiency
of existing social welfare programs with innovative approaches to maximizing the impact of
government expenditure. These implications are also crucial for other countries in the Middle
East and beyond. Given its economic prowess, coupled with its sizeable, dynamic youth
population, KSA is positioned as a key player both regionally and globally. Its economic policies,
societal developments and strategic decisions, especially those related to SDG achievement,
would have implications that extend beyond its borders, making it a notable force of influence in
the region and globally. Our analysis of the outcomes of its commitment to sustainable
development offers valuable insights for other countries in the region and worldwide.
Accordingly, it would catalyze and foster their partnerships and collaborative efforts to address
shared challenges across borders. As KSA’s advancements can also enhance SDGs’ global
standing, we contribute to achieving the UN 2030 agenda for SDG completion worldwide.

Our findings present some limitations due to the multifaceted relationship between public
expenditure and SDG outcomes. Variables such as governance efficiency, socioeconomic
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disparities and cultural factors might significantly impact SDG performance, inducing
complexities not adequately addressed in this study. This may explain the absence of a
significant statistical relationship between health expenditures and SDG health metrics.
Another limitation is the potentially lagged impact of public expenditure not captured by the
econometric model. To address these limitations, we invite other researchers to include
socioeconomic and cultural factors in their investigation of this association. We suggest they
examine the complex relationship between the multiple variables using alternative models,
such as structural equation modeling, machine learning techniques and instrumental variables.
Furthermore, we propose extending the analysis to explore other SDGs and provide a more
comprehensive sustainability assessment of KSA and other countries.

References

Acuto, M. (2020), “Engaging with global urban governance amid a crisis”, Dialogues in Human
Geography, Vol. 10 No. 2, pp. 221-224.

Al Amosh, H. and Khatib, S.F.A. (2023a), “COVID-19 impact, financial and ESG performance: evidence
from G20 countries”, Business Strategy and Development, Vol. 6 No. 3, pp. 1-12.

Al Amosh, H. and Khatib, SF.A. (2023b), “ESG performance in the time of COVID-19 pandemic:
cross-country evidence”, Environmental Science and Pollution Research, Vol. 30 No. 14,
pp. 39978-39993.

Alinska, A, Filipiak, B. and Kosztowniak, A. (2018), “The importance of the public sector in sustainable
development in Poland”, Sustainability, Vol. 10 No. 9, pp. 32-78.

Balaev, A. (2019), “The structure of public spending and economic growth in Russia”, Russian Journal
of Economics, Vol. 5 No. 2, pp. 154-176.

Bissio, R. (2019), “SDG indicators and BS/index: the power of numbers in the sustainable development
debate”, Development, Vol. 62 Nos 1/4, pp. 81-85.

Bojanic, A.N. (2013), “The composition of government expenditures and economic growth in Bolivia”,
Latin American Journal of Economics, Vol. 50 No. 1, pp. 83-105.

Brunsson, N. and Jacobsson, B. (2000), A World of Standards, Oxford University Press, Oxford

Elavarasan, RM., Pugazhendhi, R. and Shafiullah, G.M. (2022), “Impacts of COVID-19 on sustainable
development goals and effective approaches to maneuver them in the post-pandemic
environment”, Environmental Science and Pollution Research, Vol. 29 No. 23, pp. 33957-33987.

El-Feel, HW.T., Mohamed, D.M., Amin, H.M. and Hussainey, K. (2024), “Can CSR constrain accruals
and real earnings management during the COVID-19 pandemic? An international analysis”,
Journal of Financial Reporting and Accounting, Vol. 22 No. 1, pp. 79-104.

Elsamadony, M., Fujii, M., Ryo, M., Nerini, F., Kakinuma, K. and Kanae, S. (2022), “Preliminary
quantitative assessment of the multidimensional impact of the COVID-19 pandemic on
sustainable development goals”, Journal of Cleaner Production, Vol. 372, p. 133812.

Fenner, R. and Cernev, T. (2021), “The implications of the COVID-19 pandemic for delivering the
sustainable development goals”, Futures, Vol. 128, p. 102726.

Fulzele, R., Fulzele, V. and Dharwal, M. (2021), “Mapping the impact of COVID-19 crisis on the progress
of sustainable development goals (SDGs) - a focus on global environment and energy
efficiencies”, Materials Today: Proceedings, Vol. 60, pp. 873-879.

Gaspar, V., Amaglobeli, M.D., Garcia-Escribano, M.M., Prady, D. and Soto, M. (2019), Fiscal Policy and
Development: Human, Social, and Physical Investments for the SDGs, International Monetary
Fund, Staff Discussion Notes, SDN 19/03.

Guariso, D., Gonzalo Castafieda, G. and Guerrero, O.A. (2023), “Budgeting for SDGs: quantitative methods
to assess the potential impacts of public expenditure”, Development Engineering, Vol. 8, pp. 1-12.



Guerrero, O. and Castafieda, G. (2022), “How does government expenditure impact sustainable
development? Studying the multidimensional link between budgets and development gaps”,
Sustamability Science, Vol. 17 No. 3, pp. 987-1007.

Guerrero, O., Guariso, D. and Castafieda, G. (2023), “Aid effectiveness in sustainable development: a
multidimensional approach”, World Development, Vol. 168, p. 106256.

Hametner, M. and Kostetckaia, M. (2020), “Frontrunners and laggards: how fast are the EU member
states progressing towards the sustainable development goals?”, Ecological Economics, Vol. 177,
p. 10677.

Herrera, V. (2019), “Reconciling global aspirations and local realities: challenges facing the sustainable
development goals for water and sanitation”, World Development, Vol. 118, pp. 106-117.

Hogan, D.R., Stevens, G.A., Hosseinpoor, A.R. and Boerma, T. (2018), “Monitoring universal health
coverage within the sustainable development goals: development and baseline data for an index
of essential health services”, The Lancet Global Health, Vol. 6 No. 2, pp. 152-168.

Hummel, K. and Szekely, M. (2022), “Disclosure on the sustainable development goals — evidence from
Europe”, Accounting in Europe, Vol. 19 No. 1, pp. 152-189.

Kherbache, N. and Oukaci, K. (2020), “Assessment of capital expenditure in achieving sanitation-related
MDG targets and the uncertainties of the SDG targets in Algeria”, World Development
Perspectives, Vol. 19, p. 100236.

Krsailnikova, N., Gritsenko, D., Gavrilyeva, T. and Belokur, A. (2020), “Sustainable development in sparsely
populated territories: case of the Russian arctic and far east”, Sustainability, Vol. 12 No. 6, p. 2367.

Kuncic, A. (2021), “Quantitative analysis of human rights and vulnerable groups for KSA; utilization of
the Danish human rights: the SDG — human rights data explorer for the common country
analysis for KSA”, Background Paper, UN in KSA.

Kuncic, A. and Sosa Andrés, M. (2021), “Assessment of sustainable development goals in KSA”,
Background Paper for KSA CCA.

Le Quéré, C., Jackson, R.B. and Jones, M.W. (2020), “Temporary reduction in daily global CO2 emissions
during the COVID-19 forced confinement”, Nature Climate Change, Vol. 10 No. 7, pp. 647-653.

Leventon, J.A., Fischer, DJ., Newig, J., Schomerus, T., Vilsmaier, U. and Lang, D.J. (2021), “Leverage
points for sustainability transformation”, Sustamnmability Science, Vol. 16 No. 3, pp. 721-726.

Longyu, S., Han, L., Yang, F. and Gao, L. (2019), “The evolution of sustainable development theory:
types, goals, and research prospects”, Sustainability, Vol. 11 No. 24, p. 7158.

Mensah, J. (2019), “Sustainable development: meaning, history, principles, pillars, and implications for
human action: literature review”, Cogent Social Sciences, Vol. 5 No. 1, pp. 1-25.

Mintah, E.O. and Gulko, N. (2023), “The impact of the COVID-19 pandemic on social and environmental
reporting and financial performance of airlines operating in the UK”, Journal of Financial
Reporting and Accounting, ahead-of-print.

Ndlovu, V., Newman, P. and Sidambe, M. (2020), “Prioritisation and localisation of sustainable
development goals (SDGs): challenges and opportunities for Bulawayo”, Journal of Sustainable
Development, Vol. 13 No. 5, pp. 647-653.

Neduziak, L.CR. and Correia, F.M. (2017), “The allocation of government spending and economic growth: a
panel data study of Brazilian states”, Revista De Administracdo Piblicaé, Vol. 51 No. 4, pp. 616-632.

Olsen, J.P. (1998), “Institutional design in democratic contexts”, Journal of Political Philosophy, Vol. 5
No. 3, pp. 203-229.

Olsen, J.P. (2010), “Governing through institution building”, Institutional Theory and Recent European
Experiments in Democratic Orgamization, Oxford University Press, Oxford.

Osuji, E. and Nwani, S.E. (2020), “Achieving sustainable development goals: does government
expenditure framework matter?”, International Journal of Management, Economics and Social
Sciences, Vol. 9 No. 3, pp. 131-160.

Saudi Arabia
and the impact
of the COVID-19
pandemic




JFRA

Pesaran, M., Shin, Y. and Smith, R. (2001), “Testing approaches to the analysis of level relationship”,
Journal Applied Econometrics, Vol. 16, pp. 289-326.

Pradhan, BK,, Yadav, S., Ghosh, ]J. and Prashad, A. (2023), “Achieving the sustainable development
goals (SDGs) in the Indian state of Odisha: challenges and opportunities”, World Development
Sustamability, Vol. 3, p. 100078.

Sachs, ], Kroll, C., Lafortune, G., Fuller, G. and Woelm, F. (2021), “The decade of action for the
sustainable development goals”, Sustainable development report, Published online at sdgindex.
org, Cambridge, UK, available at: https://unstats.un.org/sdgs/report/2020

Saudi Unified National Platform (2024), “Social protection in the kingdom of KSA (my.gov.sa)”.

Schroder, P., Lemille, A. and Desmond, P. (2020), “Making the circular economy work for human
development, resources”, Conservation and Recycling, Vol. 156, p. 104686.

Scott, W.R. and Meyer, . W. (1994), “Environmental linkages and organizational complexity. Public and
private schools”, in Scott, W.R., Meyer, ].W. and associates (Eds), Institutional Environments and
Organizations: Structural Complexity and Individualism, Sage, Thousand Oaks, CA, pp. 137-159.

Subramanian, S.V., Ambade, M., Kumar, A., Chi, H., Joe, W., Rajpal, S. and Kim, R. (2023), “Progress on
sustainable development goal indicators in 707 districts of India: a quantitative mid-line
assessment using the national family health surveys, 2016 and 20217, Lancet Regional Health-
Southeast Asia, Vol. 9, p. 100155.

Talukder, B., van Loon, G.W. and Hipel, KW. (2022), “Planetary health and COVID-19: a multi-
perspective investigation”, One Health, Vol. 15, pp. 1-13.

The King Khalid Foundation (2019), Intergenerational Equity Report, Research report.

Tonne, C. (2021), “Lessons from the COVID-19 pandemic for accelerating sustainable development”,
Environmental Research, Vol. 193, p. 110482.

United Nations General Assembly (2015), “Transforming our world: the 2030 agenda for sustainable
development”, Resolution adopted by the General Assembly on 25 September 2015, A/RES/70/1,
United Nations.

United Nations (UN) (2020), Sustainable Development Goals Report.
United Nations Development Program (UNDP) (2020), UNDP Annual Report.

Wang, Q. and Huang, R. (2021), “The impact of COVID-19 pandemic on sustainable development goals —
asurvey”, Environ Res, Vol. 202, p. 111637, doi: 10.1016/j.envres.2021.111637.

Wang, Q. and Han, X. (2021), “Spillover effects of the United States economic slowdown induced by
COVID-19 pandemic on energy, economy, and environment in other countries”, Environmental
Research, Vol. 196, p. 110936.

Yilmaz, G. (2018), “Composition of public investment and economic growth: evidence from Turkish
provinces, 1975-2001”, Public Sector Economucs, Vol. 42 No. 2, pp. 187-214.

Zhou, X. and Moinuddin, M. (2021), “Impacts and implications of the COVID-19 crisis and its recovery
for achieving sustainable development goals in Asia a review from an SDG interlinkage
perspective”, in Ramanathan, A.L., Chidambaram, S., Jonathan, M.P., Prasanna, M.V., Kumar, P.
and Arriola, F.M. (Eds), Environmental Resilience and Transformation in Times of COVID-19,
Elsevier, pp. 273-288.

Corresponding author
Imene Guermazi can be contacted at: imeneguermazi@yahoo.fr

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com


https://unstats.un.org/sdgs/report/2020
http://dx.doi.org/10.1016/j.envres.2021.111637
mailto:imeneguermazi@yahoo.fr

	Analyzing the achievement of the sustainable development goals (SDGs) in Saudi Arabia and the impact of the COVID-19 pandemic
	Introduction
	Conceptual framework and literature review
	The theory of sustainable development
	The institutional theory
	The impact of the COVID-19 pandemic
	The assessment of sustainable development goals in KSA
	The research gaps

	Applied methodology
	Sample
	Variables
	Equations

	Results
	Descriptive statistics
	Results of the health objective
	Results of the social objective
	Results of the impact of the pandemic
	Robustness check

	Concluding remarks
	References


