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Abstract

The paper examines the relationship between municipal financial
management practices (MFMPs) and environmental performance
(EP) in South African municipalities (SAMs). The need for study is
driven by prevailing EP challenges, as exhibited by poor waste
management practices in the local municipalities (Bikam &
Chakwizira, 2021). To achieve this objective, the study employed
robust standard errors to analyse panel data collected by
quantitative content analysis from online sources regarding thirty
SAMs during the period spanning 2014 and 2023. The study found
a positive, insignificant relationship between MFMPs and EP.
The study’s findings have crucial implications for many
stakeholders, including policymakers, the national government, and
local municipalities, as the need to review and enforce compliance
with the existing financial management framework remains
pertinent to addressing environmental challenges. The study’s
findings influence decisions on MFMPs, as a commitment to
managing the ecological environment, which presents an additional
dimension of addressing waste management challenges. Therefore,
future research must aim to broaden this agenda, which remains
imperative to promoting sustainable environmental management
practices (EMPs) from a financial management perspective.
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1. INTRODUCTION

environment by enforcing bylaws and national
regulations. This ensures that adequate resources

Globally, the need to manage waste sustainably
continues to drive local government entities to
implement proactive environmental management
strategies to achieve a seamless service delivery
system (Mukwarami & van der Poll, 2024).
Municipalities have responsibilities to manage solid
waste and wastewater, and protect the ecological
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are available for improving environmental
performance (EP) (Nzama, 2022). The increasing
impacts of climate change on service delivery
(Mukwarami & van der Poll, 2024), a lack of funding
(Bikam & Chakwizira, 2021), overpopulation in
the cities (Terrance & Oupa, 2023; Murwirapachena,
2022), poor governance, corruption, and political
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interferences perpetually compromise the local
municipalities’ efforts to provide quality service
delivery (Ngumbela, 2021). Above all, the majority of
South African municipalities (SAMs) are in financial
distress, mainly due to poor corporate governance
practices. This has continued to affect most
municipalities’ capacity building for managing
the ecological environment (Tsagae, 2023). Given
the extent of financial management malpractices in
local municipalities, against repressed fiscal space
(Nzama, 2022), this, however, suggests that
the capacity to address service delivery challenges
remains constrained, let alone extended
environmental responsibilities. These factors have
contributed to large quantities of unmanaged
municipal waste, presenting challenges to
the current waste management system that result in
detrimental effects on human health and
the environment (Adeleke et al.,, 2021). Therefore,
this calls for examining the impacts of decisions
regarding financial management practices on
the environment for improved approaches to
achieving sustainable development goals.

Financial governance encompasses municipal
financial management practices (MFMPs), which are
provided for by a legislative framework composed of
the Municipal Finance Management Act (MFMA)
(2003), Municipal Fiscal Powers and Functions Act
(2007), Municipal Systems Act (2000), Municipal
Structures Act (1998), and Municipal Property Rates
Act (2004). The inception of the King IV report on
corporate governance provided a clear framework
for how local municipalities practice ethical
leadership to build good corporate governance
(Nzama, 2022). Notwithstanding the contribution of
the existing legal framework, poor MFMPs continue
to contribute to financial distress in local
municipalities (Glasser & Wright, 2020), thus making
it extremely difficult to cope with good
environmental management practices (EMPs) that
lead to reduced water, air, and land pollution
(Mukwarami et al., 2023). Failure to implement
sustainable financial management practices across
the SAMs continues to worsen funding challenges as
sustainable water  infrastructure  investment
problems continue to characterise municipalities’
fiscal space (Ruiters & Amadi-Echendu, 2022b,
2022c; Enwereji & Uwizeyimana, 2021), resulting in
a further impact on the waste management system.
Therefore, without understanding how financial
management decisions influence EP, seeking
solutions to waste management challenges is a pipe
dream in the local municipalities.

Despite remarkable progress in improving
service delivery (Murwirapachena, 2022), evidence of
poor waste management practices continues to
impede endeavours towards promoting good EP
(Mukwarami & van der Poll, 2024). This is against
the backdrop of failure to comply with the existing
MFMPs in the local municipalities, as evidenced by
retarded EP progress in big cities. Studies have
proved that decisions on financial management
practices relating to asset management (Bikam &
Chakwizira, 2021; Murwirapachena, 2022), budget
implementation (Agbenyo et al., 2018; Oupa, 2023),
financial performance (FP) (Mukwarami, 2021), and
investment decisions (Enwereji & Uwizeyimana,
2021; Antunes & Martins, 2020) are considered
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integral in promoting sustainable service delivery
and, to a certain extent, better EP. Without strict
adherence to prescribed MFMPs, municipalities face
difficulties in raising adequate revenue through
investments and collections from service users
(Ruiters & Amadi-Echendu, 2022a). While the essence
of financial management practices in promoting
sustainable EP is widely confirmed in several studies
(Rashied et al.,, 2024; Jovanovi¢ & VasSicek, 2021),
the South African context has not received adequate
attention, as there is a lack of further evidence to
suggest the existence of such studies. This, however,
presents a critical research gap in the South African
context and requires attention to address the main
question regarding whether MFMPs influence EP as
represented by waste management expenditure.
The specific questions that require answers to
achieve the research objective are as follows:

RQ1: Do asset management practices
significantly improve EP measured through waste
management in SAMs?

RQ2:Is budget implementation significantly
improving EP measured through waste management
in SAMs?

RQ3: Do investment decisions significantly
improve EP measured through waste management in
the SAMs?

Therefore, the aim of addressing the research
questions through examining the relationship
between MPMPs and EP in SAMs is driven by
the need to ensure that MFMPs relating to asset
management, investment, and budgeting align with
environmental sustainability efforts that foster
water, energy, and waste management. SAMs face
a problem of corruption and financial
mismanagement (Mbalaka, 2023; Nzama, 2022;
Everatt & Pieterse, 2022). This study influences local
government entities to pay proportionate attention
to EP challenges. Thirdly, municipalities are facing
funding challenges (Ruiters & Amadi-Echendu,
2022a), and therefore, the study presents
an opportunity to make informed decisions on
MFMPs  that help promote environmental
sustainability performance without compromising
quality service delivery.

Therefore, to achieve the research objective,
the study employs robust standard errors to analyse
panel data (2014-2023) relating to budgeting, asset
management, investment decisions, and waste
management in the SAMs. The study makes
meaningful contributions to the body of knowledge
on municipal efforts to address environmental
sustainability challenges through the efficient
allocation of resources. Firstly, the study represents
pioneering efforts in addressing environmental
challenges through promoting sustainable MFMPs in
the SAMs. Secondly, the study unveils insights into
how effective municipal decisions on MFMPs can add
value to the sustainability efforts within the realm of
South African local governments. This has an impact
on the other private businesses that deal with
municipalities to provide services to
the communities. Lastly, the study encourages local
municipalities to review MFMPs and make necessary
adjustments to ensure adequate resources are made
available to improve EP.

The structure of the paper is as follows.
Section 2 discusses the review of the literature and
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the development of hypotheses related to MFMPs
and EP. Section 3 describes the research
methodology and data collection. Sections 4 and 5
present the study’s findings and the discussion,
respectively. Section 6 includes the conclusion.

2. LITERATURE REVIEW

2.1. Financial in South African

municipalities

management

A sound financial management system forms
the basis for strategic management, transparency,
and accountability in all entities of the public sector,
such as municipalities (Enwereji & Uwizeyimana,
2021; Terrance & Oupa, 2023). Municipal financial
management involves a portfolio of financial
activities, including asset management, cash and
expenditure management, reporting and oversight,
procurement and planning, and budgeting (Republic
of South Africa Department of National Treasury,
2018). In the context of SAMs, the financial
management system was modernised after
the introduction of the MFMA in 2003. The goal of
modernising the financial management framework
was to ensure a sound financial base is in place to
accelerate the achievement of service delivery goals
(Mulenga, 2017). Apart from the MFMA (2003),
the broader context of the legal framework for
MFMPs works in conjunction with various legislation,
including the Municipal Systems Act (2000),
Municipal Structures Act (1998), Municipal Fiscal
Powers and Functions Act (2007), and Municipal
Property Rates Act (2004) that set the basis for
accountability, transparency, governance, operation,
budgeting, and planning.

According to Krishnan and Subban (2022),
the Municipal Public Account Committee (MPAC),
alongside the Executive Committee, the Audit
Committee, the Management Structure, the Internal
Audit, and the External Audit Committee, oversees
financial governance in local government entities.
While MPAC facilitates oversight of the financial
report presented by the councils, the audit
committee provides a view of the financial situation
of municipal entities based on examination of
the financial statements and responds to municipal
councils on issues raised by the Auditor General.
In addition, the Auditor General’s objective is to
express an audit opinion on whether the financial
statements fairly present the financial position of
audited municipalities at the financial year-end.
The Auditor General checks compliance with
the National Treasury circulars, audits
municipalities’ financial statements, and monitors
the performance of audit committees (Krishnan &
Subban, 2022).

Despite the existing coherent framework to
guide municipalities on matters related to financial
management, financial distress continues to affect
service delivery, with other municipalities on
the verge of collapse (Glasser & Wright, 2020).
Evidence suggests that a low level of compliance
with prescribed MFMPs in local municipalities has
led to many problems such as service
delivery supply chain management inefficiencies
(Mukwarami, 2021), poor service delivery (Krishnan
& Subban, 2022), corruption (Ngumbela, 2021),
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underutilisation of assets, budget implementation
challenges (Oupa, 2023), and lack of water sector
investments (Ruch & Geyer, 2017). Therefore, a quest
for how MFMPs determine EP in local municipalities
remains relevant to addressing waste management
challenges.

2.2. Related literature and hypotheses
development
Understanding the relationship between asset

management and EP to advance the sustainable
infrastructure narrative across the municipalities is
crucial in achieving sustainable development.
Evidence suggests that the management of assets
directly influences service delivery (Mbalaka, 2023),
and, therefore, it is critical to ensure that municipal
infrastructure elements are effectively managed.
Patience’s (2015) study suggests that poor
infrastructure management practices in
the Ekurhuleni Metropolitan municipality have hurt
service delivery. This is due to challenges such as
ineffective budgeting and planning, and a lack of
technical expertise to manage infrastructure.
Likewise, poor asset management can lead to
deteriorating infrastructure, irregular maintenance
schedules, alack of leak monitoring and detection
instruments (Enwereji & Uwizeyimana, 2021),
resulting in costly service delivery (Mukwarami,
2021). Consequently, a surge in wastewater leakages
could result in contamination of drinking water
sources (Mukwarami, 2021). This could potentially
make water sources unsafe for human consumption,
leading to the spread of waterborne diseases
(Tsagae, 2023; Adeleke et al., 2021).

Moreover, Ndolomingu et al. (2023) evaluated
asset management in a waste treatment
environment. The study confirmed that a lack of
synergies in the waste treatment environment due to
limited diligence in the application of maintenance
strategies in the waste treatment works, gross
environmental equipment failures in the waste
treatment process, led to challenges in managing
the environment. The management of the assets is
affected by many factors, as confirmed by Fernando
(2019) in the study on implementation analysis of
the solid waste management of local government in
the Western province of Sri Lanka. Despite
the study’s results highlighting human resource
challenges, a lack of business and community
cooperation, and administrative inefficiencies, a lack
of modern technology contributed significantly to
the failure in managing a sustainable solid waste
management system. Also, effective utilisation of
assets in the local municipalities often resulted in
positive financial and EP. This is evidenced in
a study by Bartolacci et al. (2018) that examined
the relationship between good EMPs and FP in
the municipal-owned Italian waste management
companies. The results reveal a strong correlation
between return on assets and EP measured by waste
collection rates per capita.

The introduction of technology-based assets
continues to receive recognition in dealing with
the management of environmental challenges.
Kurniawan et al. (2022) evaluated the transformation
of solid waste management based on a digitalisation-
based circular economy in China. The study findings
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acknowledge that digitalisation is a driving force for
China towards developing carbon management
strategies. Moreover, digitalisation significantly led
to improvements in EP through waste reduction,
recycling, and reuse of waste, and conservation of
resources. Bikam and Chakwizira (2021) examined
municipal asset operations and maintenance
performance of infrastructure in metropolitan and
rural municipalities in South Africa. The study
highlights that a lack of funding and limited fiscal
space continue to negatively affect the renewal of
municipal assets and the provision of vital services
to vulnerable communities. Therefore, it may be
imperative to increase capital spending to ensure
the replacement and maintenance of all outdated
and malfunctioning infrastructure. To confirm
the effect of capital expenditure on service delivery,
Murwirapachena (2022) evaluated the impact of
capital expenditure and population growth on access
to water services in 52 SAMs. From the analysis of
the fixed effects model (FEM) and random effects
model (REM) results, capital expenditure influenced
water access rate and population growth, hurting
municipal efforts to address service delivery
challenges. Therefore, it is imperative to accept that
asset management practices influence EP, and as
such, the following hypothesis is proposed.

HI: Asset management practices Ssignificantly
improve EP measured through waste management
in SAMs.

Budgeting, as a component of financial
management, outlines a financial management
planning strategy that an organisation can utilise to
achieve desired goals (Jovanovi¢ & VaSicek, 2021;
Agbenyo et al., 2018). Therefore, the budget is a vital
mechanism for tracking expenditure and revenue in
local municipalities, starting at the national and
local government levels (Kumasi, 2019). A budget
can be a benchmarking tool for service delivery
performance management in local municipalities.
Oupa (2023) explored the effects of performance
management on service delivery in the Greater
Tzaneen municipality. The results suggest that poor
performance management in the local municipality
has affected the quality-of-service delivery. This is
due to targeting unrealistic performance goals that
are not achievable within the budget period. Hence,
waste management is one of the performance
indicators used to assess the performance of
municipalities; therefore, this suggests that
budgeting should be inclusive and representative of
all the key performance areas.

Considering the surge in environmental
catastrophes, local municipalities continue to search
for survival strategies that ensure decisions on cost
allocation models integrate the environmental
management approaches (Mukwarami & van der Poll,
2024). Kotnik et al. (2017) evaluated the performance
budgeting model for addressing waste pollution
problems by investigating the interaction between
environmental taxes, environmental expenditures,
and environmental impacts. The study confirms that
performance budgeting can only be effective when
all three aspects are considered. Additionally,
the direct and indirect influence of taxes on
environmental management to reduce waste
pollution was confirmed. To ensure an effective
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waste management system in local municipalities, it
is crucial to ensure that the budget is well-funded.
Troschinetz and  Mihelcic  (2009) analysed
the sustainable recycling of municipal solid waste in
developing countries by conducting a qualitative
analysis of all 23 case studies. The major barriers to
full implementation of recycling projects include the
availability of government funding, relating to
municipal solid waste management capacity
challenges, and the unavailability of land, human
resources, and new technology. Rashied et al. (2024)
evaluated the impact of financial management
reforms on budget efficiency, transparency, and
wastage reduction across diverse regions. The study
employed a mixed-method approach, and the findings
from regression analysis, interviews, and thematic
analysis suggest that improved budget efficiency and
transparency significantly reduced waste in key
sectors such as health and infrastructure,
particularly in South Asia and sub-Saharan Africa.
Overall, financial management reforms can lead to
better fiscal performance, reduce wastage
inefficiencies, and increase transparency. Therefore,
budgeting remains effective in ensuring that correct
cost allocation models consider the infrastructure
required for municipal solid waste management.

In the context of the local government sphere,
Cabannes (2015) evaluated the impact of
participatory budgeting on service delivery:
municipal practices and evidence from the field.
The study acknowledged that participatory
budgeting contributes significantly to improving
service delivery. Similarly, Goncalves (2014)
examined the effects of participatory budgeting on
municipal expenditure and infant mortality in Brazil.
The results suggest that municipalities using
participatory budgeting allocated funds to meet
public expenses, according to popular preferences,
and a substantial fraction of their budgets was
allocated to investments in sanitation and health
services. Budget, as a performance management tool
is instrumental to managing water service delivery
expenditure through by tracking and monitoring
expenses incurred within the service provision
supply chain. Kumasi’'s (2019) study examined
the link between district water budgets and
expenditure tracking for sustainable rural service
delivery in Ghana. The results from the quantitative
research suggest a positive relationship between
capital expenditure and the water access rate.
However, the budget can only be effective as
a performance management tool if it reflects
the service delivery priorities, with realistic service
delivery targets complemented by the availability of
resources (Nkadimeng, 2019). Enwereji and
Uwizeyimana’s (2021) study focused on local
municipalities in the North-West province, South
Africa. According to the study findings, local
municipalities struggled to provide adequate water
and sanitation services to residents due to
ineffective budget implementation plans, poor
implementation of legislative frameworks, and
financial management issues. Therefore, it can be
hypothesised that:

HZ2: Budget implementation significantly
improves EP measured through waste management
in SAMs.
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Investment is creating a portfolio of productive
service infrastructure assets to yield direct and
indirect income (Mukwarami, 2021). This implies
that infrastructure investment decisions are
imperative to improving service delivery and EP
(Mukwarami & van der Poll, 2024). However, when
making investment decisions, it is vital to consider
factors such as inadequate budget, poor FP, and
underpricing of municipal services (Ruiters & Amadi-
Echendu, 2022a). Mukwarami (2021) examined
the relationship between sustainable water
infrastructure factors and investment in water
management in South African metropolitan
municipalities. The feasible generalised least squares
results suggest that FP measured through net
operating surplus margin and non-revenue water
affected total investment in water management
positively and negatively, respectively. Do et al.
(2024) investigated the determinants of financing

decisions for renewable energy projects, and
the findings suggest many factors influence
investment decisions, including institutional

influence from legal obligations and normative
sources, prior beliefs, and knowledge of
the renewable energy operational context. The
results emphasise the role of a priori beliefs in
ensuring technological adequacy to make renewable
energy effective and successful. Therefore, this
suggests that investment decisions influence efforts
to promote renewable energy projects, which are
necessary for enhancing EP. In a study, Dlamini et al.
(2019) looked at municipal solid waste management
in South Africa from the perspective of energy
recovery through waste-to-energy technologies.
The findings from reviewing literature on waste-to-
energy technologies suggest that with the right
technologies and investment changes, waste can
potentially become a resource that contributes to
the socio-economic development of cities.
In conclusion, the paper suggests that waste-to-
energy technologies have the potential to contribute
to ecological and environmental well-being and
sustainable waste management.

Antunes and Martins (2020) examined
the determinants of an improved water service
delivery system, and the results concluded that
investment in physical infrastructures, particularly
in urban areas, tends to improve access to improved
water sources. Likewise, Antunes and Martins (2020)
identified the determinants of access to improved
water sources in line with the Millennium
Development Goals. The findings suggest that
increasing investment in physical infrastructure,
education, and gender power improved the provision
of water services. Consistent with these scholarly
views, Kumasi et al. (2022) looked at universal water
service delivery in Ghana, and the results of
the study point out that the provision of sustainable
water service requires large capital injection, with
many complementary factors such as improved
monitoring and evaluation, committed leadership,
institutional power, and a skilled workforce. Hence,

VIRTUS,

73

considering water infrastructure underinvestment
problems, it is essential to make wise investment
decisions to contribute towards an integrated waste
delivery system. However, the debate about waste
management strategies relevant for addressing
waste service delivery challenges, particularly in
South Africa, where the government continues to
increase investment with little progress (Mukwarami,
2021). Therefore, waste management investment
decisions are integral in developing a sustainable
waste management chain across municipalities.
As such, the proposed hypothesis is as follows.

H3: Investment decisions significantly improve
EP measured through waste management in the
SAMs.

3. RESEARCH METHODOLOGY

3.1. Research design and data

The study aimed to establish the effects of MFMPs
on EP measured through expenditure in waste
management. The study employed an explanatory
research design, explained by Saunders et al. (2016)
as the best research design for understanding ideas
by establishing the causal relationship between
variables. Additionally, the research design aligns
with the chosen positivist philosophy and deductive
approach. This ensures that objectivism takes
precedence over subjectivism and testing of
the existing theories, respectively (Ngulube et al.,
2015). Given the nature of the research inquiry,
the study used a quantitative method known to be
associated with objective numerical data collected
(2014-2023) from various online sources, mainly
accessed on https://municipaldata.treasury.gov.za/
and  https://municipalities.co.za/.  Furthermore,
the study considered backup data sources, including
PDF-copies of audited financial statements, service
delivery budget implementation plans, municipal
infrastructure expenditure reports, annual
integrated reports, and Statistics South Africa survey
reports.

The study’s total population is composed of
257 SAMs, which are in three categories, namely,
eight metropolises (Category A), 44 districts
(Category B), and 205 local municipalities
(Category C). The study purposively drew a sample
of the 30 biggest municipalities based on two
criteria: population size, resulting in eight and
22 local municipalities from categories A and B,
respectively (as shown in Figure 1). The MFMA (2003)
governs financial management practices in South
Africa, and the Act requires all municipalities to
follow guidelines on reporting, budgeting, and asset
management. This is critical to promote
transparency and accountability relating to all local
government activities. The MPAC must oversee
financial governance, including reporting across all
SAMs (Krishnan & Subban, 2022), and, therefore,
gives credibility to data and its sources.
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Figure 1. Population distribution by municipality
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3.2. Data analysis

Considering the relationship between MFMPs and EP,
a regression analysis approach is wused to
understand and quantify the relationship between
the concerned variables. Regression analysis is
the most common approach to investigating
the relationship between the variables (Breit et al.,
2023). The use of the regression analysis in the study
is mostly informed by its application in several
correlational  studies  (Murwirapachena, 2022;
Bartolacci et al., 2018).

The study employed commonly used regression
panel data estimators, namely FEM and REM.
Consistent with other empirical studies, the study
tests the data to check for violations of regression
assumptions for improved and more accurate
statistical results (Murwirapachena, 2022). The panel

EWMAG;; = a; + BCETER;41 + BCAPEX;t» + BCEBIl;i3 + BPOPSZ;s + Vi + &

where, EWMAG; is the expenditure in waste
management, a measure of EP for municipality i in
year t; CETER;;; is the capital expenditure to total
expenditure ratio for municipality i in year ¢
CAPEX;;, is the cash changes due to additions and
decreases in fixed assets, receivables and
investments represents water investing decisions for
municipality i in year t; CEBII;; stands for capital
expenditure budget implementation which is
an indicator that measures the extent of budget
implementation for municipality i in year t; POPSZ;:,
is the population size, control variable for
municipality i in year t.

3.3. Explanation of variables

The dataset comprises one dependent variable, three
independent variables, and a control variable,
explained as follows.

The dependent variable is EP, which is
measured through waste management expenditure.
As millions of tonnes of waste are generated,
pressure is mounting on various municipalities to
provide sustainable solid waste management
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data model for examining the relationship between
MFMPs and EP in the SAMs is as follows:

Yii =a;+ BXin + Vi + & (1)
where, Y;, represents the dependent variable for
entity i in period t, B represents the coefficients for
the independent variables, X represents
the independent variables, « is the intercept for each
entity, V; is the specific error term for each entity,
which differs between entities but has a constant
value for any particular entity, ¢; is the “common”
error term with the usual properties (i.e., mean 0,
uncorrelated with itself, uncorrelated with X,
uncorrelated with 'V, and homoscedastic).
The expanded model gives a full empirical model as
follows:

@)

services, taking into account the functionality of
the natural environment (Kalina & Schenck, 2024).
In recent years, local municipalities have increased
their expenditure on waste management to contain
the amount of waste generated in the cities.

Independent variables: MFMPs are measured
through asset management, budget implementation,
and investment decisions. MFMPs are guided by
Section 216 (1)(c) of the Constitution and Section 2
of the MFMA, which empowers the National Treasury
to provide circulars that set ratio norms and
interpretation standards and cover various aspects
regarding municipal finances, such as FP and
position, and budget implementation.

Capital expenditure to total expenditure ratio
(CETER) is the level of capital expenditure to total
expenditure, which indicates the prioritisation of
expenditure toward current operations versus future
capacity in terms of municipal services (Mabelane
et al.,, 2023).

The capital expenditure budget implementation
indicator (CEBII) measures the municipality’s ability
to implement capital projects and monitor risks
associated with non-implementation (Mabelane et al.,
2023; Jorge et al., 2023).

@
NTERPRESS



Journal of Governance and Regulation / Volume 15, Issue 2, 2026

Actual capital expenditure
CEBII = - - x 100
Budget capital expenditure

Total investment in infrastructure (CAPEX) is
calculated based on the amount spent on investing
in capital projects. According to the Global
Sustainable Investment Alliance’s (2022) study on
mapping the state of sustainable investment in
major global financial markets, there is a shift
towards environmentally conscious investment
strategies. Therefore, for this study, it is crucial to
evaluate whether investment decisions of local
municipalities are better positioned to deal with
surging environmental challenges.

Population size (POPSZ) refers to the total
number of people living in a municipal area.

the population in each municipality, with the biggest
municipalities receiving substantial amounts
(Mukwarami, 2021; Murwirapachena, 2022).

The municipalities that form part of the sample
are operating under a single governance system, and
the same metrics, such as population size, water
supply capacity, municipal infrastructure grants
received from the National Treasury, and revenue-
generating capacity, are used in assessing
the condition of the municipalities. Therefore,
the panel data generated by content analysis using
different sources is complex and presents challenges
in analysing it in its natural form. The study adopted
a process that involves transforming data into
natural logarithms consistent with previous studies
(Murwirapachena, 2022). The revised regression

The POPSZ is a control variable because the National ~ equation showing transformed data in natural
Treasury’s allocation of funds is based on logarithms is as follows.
lgEWMAGLt =Qq; -+ ﬁlgCETERLtl + ﬁlgCAPEXLtZ -+ BlgCEBIILt3 + ﬂlgPOPSZlm, + Vi + Eit (3)

where, I[gEWMAG;, is the expenditure in waste
management, a measure of EP; IgCETER;, is
the logarithm of CETER; lgCAPEX;, is calculated
based on the cash changes due to additions and
decreases in fixed assets, receivables, and
investments; lgCEBII;, is the logarithm of a CEBI],
lgPOPSZ;, is the logarithm of POPSZ.

3.4. Panel data estimators

The study adopted FEM and REM to examine
the relationship between MFMPs and EP in the SAMs.
The FEM accounts for specific factors that are
constant across the observations. In this regard, it is
crucial to accept that MFMA guides municipalities on
financial management matters in all municipalities
in South Africa. Therefore, compliance with MFMA is
expected to have the same fixed effect on MFMPs in
all local government entities. The FEM eliminates
bias from unobservables that are not consistent over
time but static over entities. Therefore, the use of
FEM helps to avoid omitted variables (Ruch &
Geyer, 2017).

The REM considers variability and differences
across the entities and assumes that the outcomes
depend on variations characterising
the observations. For the study, it can be viewed that
MFMPs are homogeneous across municipalities;
there are individual factors, such as level of
compliance, enforcement, and  sustainability
strategies, that affect the outcomes. The REM
controls for wunobserved heterogeneity when
the heterogeneity is static over time and is
uncorrelated with independent variables (Ruch &
Geyer, 2017).

Considering the strengths and weaknesses of
these two models, the study conducted Hausman

the study performed diagnostic tests to detect
multicollinearity and heteroskedasticity.
The presence of heteroskedasticity in the panel data
results in heterogeneity problems that lead to biased
results characterised by imprecision (Adeboye &
Agunbiade, 2017).

The presence of multicollinearity implies that
the dependent variables are highly correlated and
can affect the statistical power of the regression
model and the precision of the results (Garcia et al.,
2015). If the panel data violate any of the two
mentioned regression assumptions, particularly
heteroscedasticity, both feasible generalised least
squares and standard errors for robust estimators
are considered options because of their strength to
suppress heteroscedasticity. The former is regarded
as the best when the data has heteroskedasticity.
However, it works better and provides reliable
results when the period time (7) is greater than
the number of observations (N) (Bai et al, 2021).
The latter is known to suppress heteroscedasticity
when N is greater than T. Therefore, depending on
the results of diagnostic tests, the researcher takes
the necessary action to ensure that the adopted
model produces reliable results free of bias.

4. FINDINGS

4.1. Descriptive statistics

According to information in Table 1, data on
expenditure on waste management (EWMAG) showed
a mean value of 255 million and a standard
deviation of 295 million. The standard deviation is
higher than the mean value, implying that the data
are not clustered around the mean. However, this
suggests that progress in waste management was

tests to decide which model is suitable for heterogeneous across the SAMs because of
producing reliable results. Before estimation, differences in municipal sizes.
Table 1. Descriptive statistics
Variable Mean Std. dev. Min Max

EWMAG (ZAR) 255 million 295 million 25 million 5.1 billion

CAPEX (ZAR) 118 million 85 million 19 million 9.4 billion

CETER (%) 13.8352 17.47688 23.50161 80.71374

CEBII (%) 54.6008 25.55796 30.12478 95.4897

POPSZ 1.5 million 1.6 million 0.7 million 4.9 million
Source: Author’s elaboration.
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The CAPEX standard deviation is below
the mean, and huge variations explain
the homogeneity in waste management that varies
with the size of the municipalities. The normal range
for CETER is between 10% and 20%, but according to
the results, the mean is 13.83, which is within
the range. However, the higher standard deviation
suggests existing wide variation across the SAMs,
implying the data values are spread. Regarding
CEBII, the normal range is between 95% and 100%,
the mean is 56.6008, and the standard deviation
value is 25.55796, implying that most data points
are clustered around the mean. Lastly, the POPSZ
has amean of 1.5 million and is lower than
the standard deviation of 1.6 million. This suggests
that the data values are spread as explained by
the size of the municipalities.

4.2 Diagnostic test

Following ordinary least squares, the study
conducted multicollinearity and heteroskedasticity
to ensure that the regression models used in
analysing panel data pass the adequacy tests.

4.2.1. Multicollinearity

Multicollinearity exists when there is a strong
correlation between independent variables. Testing
for multicollinearity among independent variables is
vital to avert associated adverse effects that could
be pitfalls in regression analysis (Singh & Kumar,
2021). The results shown in Table 2 are for
the multicollinearity tests performed.

Table 2. Multicollinearity

Variable VIF 1/VIF
CEBII 2.04 0.490525
CETER 1.91 0.522923
CAPEX 1.81 0.246579
POPS 1.48 0.676665
Mean VIF 1.69

Source: Author’s elaboration.

The multicollinearity tests conducted through
the variance inflation factor (VIF) analysis produced
aVIF mean of1.64, as displayed in Table 2.
According to the literature, a VIF below 5 is within
the suitable range (Osborne & Waters, 2002),
implying that the data were free from the problem

of multicollinearity and posed no threat to
the regression analysis results.

4.2.2. Heteroscedasticity

Heteroskedasticity exists when the standard

deviations of a dependent variable, observed over
different values of predictor variables, are not
constant (Osborne & Waters, 2002). The study
conducted  Breusch-Pagan tests to  detect
the presence of heteroskedasticity in the panel data,
as shown in Table 3.

Table 3. Heteroskedasticity

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity
Null assumption: Constant variance

Variables: fitted values of IgEWMAG

chi*(1) = 103.22

Prob > chi? = 0.0000

Source: Author’s elaboration.

Based on the results, as shown in Table 3,
the dataset is heteroskedastic, as evidenced by
the p-value of 0.000, below the 0.05 confidence
interval. This means that the precision of the FEM
and REM results was compromised. Therefore,
the study considered alternative estimators that
suppress heteroskedasticity.

4.3. Regression estimators’ results

The results from FEM and REM were used to test
the impact of MFMPs on EP (which are shown in
Table 4). Following the results from the FEM and
REM, as shown in Table 4, the approach to
conducting Hausman tests (results shown in Table 5)
to choose the best estimator between models is in
line with previous research (Murwirapachena, 2022).

Table 4. The results of panel data estimators

, LogEWMAG LogEWMAG LogEWMAG
Independent variables FEM REM Robust standard errors
0.00271 0.00736* 0.00268
LogCAPEX -0.78 2.09 0.97
-0.0287 -0.0432% 0.0384"
LogCETER 2.61) (3.75) 238
0.0174* 0.0152 0.015
LogCEBIT 232 185 -0.88
0.312%%* 0.205" 0.0388"
LogPOPSZ 17.75 13.99 6.01
cons 0.908* 2.056% 3.696%*
- -4.46 11.7 -37.09
N 240 240 240

Note: Robust standard errors are reported in parentheses. * p < 0.10, ** p < 0.05, and *** p < 0.01.

Source: Author’s elaboration.

The Hausman test is a statistical method used
to determine whether to use REM or FEM in panel
data analysis. The alternative assumption, which
supports the FEM, assumes that unobserved
differences are correlated with the independent
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variables. The null assumption, which assumes that
REM is acceptable, posits that the unobserved
differences are not correlated with the independent
variable.

@
NTERPRESS



Journal of Governance and Regulation / Volume 15, Issue 2, 2026

Table 5. Hausman test

Independent (b) (B) (b - B) Sqrt (diag(V_b - V_B))
variables FEM REM Difference S.E.
LogCAPEX 627108.25 7.3636 -4.6528 6.23894
LogCETER -49100.54 -49451.96 351.4166 4486.662
LogCEBII -12805.24 -14024.65 1219.409 328.66
LogPOPSZ 7.646635 2.356979 5.289655 5.015254

Test: null assumption: difference in coefficients not systematic
Prob > chi® = 0.6202 (REM is appropriate)

b = consistent under null assumption and alternative assumption; obtained from xtreg
B = inconsistent under alternative assumption, efficient under null assumption; obtained from xtreg

Source: Author’s elaboration.

In this context, as shown in Table 5,
the Hausman test indicates a significance level of
0.05; any p-value below this threshold supports
the alternative assumption. Based on the results,
the p-value is 0.6202, which exceeds the 0.05
threshold. Therefore, the null assumption is
acceptable, implying that REM is more appropriate
than FEM.

According to the results presented in Table 5,
FEM (b) is inconsistent with the null assumption,
implying that REM is efficient under the null
assumption. Also, the p-value is greater than 0.05,
thus confirming the suitability of the REM. However,
the presence of heteroskedasticity in the data raised
questions about relying on REM results. From
the two alternative regression estimators proposed
above, the study did not consider feasible
generalized least squares because N is more than T.
This left the researcher with no option except to
resort to robust standard errors. Robust standard
errors for robust estimators present many
advantages, including improved efficiency,
consistent inference, and robustness to
misspecification when the data have
heteroscedasticity (Bai et al, 2021). Ultimately,
the study considered statistical results based on
robust standard errors, accurate and correct (shown
in Table 4).

The total investment in infrastructure (CAPEX)
has a positive influence on EP, but the relationship is
insignificant. While asset management, as measured
by CETER, proved to have a negative and significant
relationship with EP, the relationship turned out to
be positive and weak, considering the robust
standard errors results. Lastly, the finding suggests
that budgeting, as proxied by the CEBII, shows
a positive and insignificant relationship with EP.
Overall, the aggregated results support that MFMPs
in the SAMs positively influenced performance in
environmental, and this calls for acknowledging
the sustainability efforts.

5. DISCUSSION OF THE MAIN RESULTS

The study aims to examine the relationship between
MFMPs and EP, as measured through expenditure on
waste management. As shown in Table 4,
the confirmation of hypotheses is determined by
the results of robust standard errors, which are
considered unbiased and precise. The summary of
results in Table 6 confirms the rejection and
acceptance of the hypotheses.
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Table 6. Hypotheses tests summary table: Cluster
robust results

Regression coefficient

Hypothesis (Significance) Accept/reject
Hl 0.0384* Accept
H2 0.015 Reject
H3 0.00268 Reject
Note: * weak relationship, ** strong relationship, *** very strong

relationship.
Source: Author’s elaboration.

As shown in Table 6, the relationship between
asset management practices (CETER) and
environmental performance (EP) was confirmed to
be significant and positive (0.0384). The positive and
significant relationship suggests that asset
management practices have had the desired effects
on the provision of EP, and therefore, HI is
accepted. This implies that local municipalities are
moving in a positive direction towards embracing
the concepts of sustainability planning in their asset
management and strategic planning.
The confirmation of results is backed by research
that confirms that a strong correlation exists
between sustainable asset management and EP.
(Bartolacci et al, 2018). Moreover, increasing
expenditure on sustainable infrastructure was
confirmed to have a positive impact on service
delivery and  wastewater = management in
the literature (Murwirapachena, 2022; Bikam &
Chakwizira, 2021). The outcomes are proof of
continued efforts by local municipalities’ bodies of
management practices towards improving the
infrastructure’s value chain and formulation of
operational and strategic decisions for improved EP.

Also, this suggests that implementing asset
management policies to improve service delivery by
addressing  dysfunctional infrastructure  was

effective (Bouleonovar & Gibson, 2015).

The results could be due to the existing
municipal financial management framework, as
guided by the MFMA (2003), which provides
direction on financial management practices.
Additionally, the influence of the Auditor General on
the areas of asset management utilisation in the
local government is vital to promote best practices
(Auditor General South Africa, 2023). Despite
the positive influence of MFMPs on EP, the weak
relationship further suggests that not many efforts
have been made to ensure that assets are effectively
used for improving EP. The weak and positive
linkage might be attributed to a lack of funding to
finance maintenance projects. Consistently, Bikam
and Chakwizira (2021) pointed out that funding
challenges negatively impact the renewal of
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municipal assets and the provision of crucial
services to vulnerable communities. Surge of water
and wastewater leakages in and around
the industrial areas, resulting in polluting water
sources and environmental catastrophes (Adeleke
et al., 2021). Moreover, a lack of visible progress in
transforming waste management through
digitalisation = might continue to influence
sustainability efforts. As such, it is crucial to ensure
that waste management operations are well-
resourced through acquiring cutting-edge
technology for full digitalisation, as confirmed in
the literature (Kurniawan et al., 2022). On the other
hand, researchers suggest that compliance with
the financial management system is essential for
improving the efficient and effective use of assets
within the value chain of the water supply. As such,
it is pertinent for municipalities to continue
reviewing the asset management framework to
improve EP.

The robust standard error results confirm
a positive and insignificant relationship between
budget implementation (CEBII) and EP. Therefore, H2
cannot be accepted as the insignificant relationship
existed. Although local municipalities’ efforts on EP
have had an insignificant relationship, the positive
dimension of the linkage further suggests a positive
attitude in managing the environment embedded in
budget planning and implementation. The results
are consistent with many previous studies, with
Oupa (2023) confirming that realistic budgets are
effective in managing service delivery. This follows
Kumasi’s (2019) research on district water budgets
and expenditures that have had a positive influence
on service delivery. Contradictorily, Enwereji and
Uwizeyimana (2021)  blame poor  budget
implementation as one of thereasons why
municipalities find it difficult to provide proper
water and sanitation services in South Africa.

However, the existence of an insignificant
relationship suggests underutilisation of funds
allocated to municipalities meant to improve water
infrastructure capacity (Jorge et al., 2023; Ruiters &
Amadi-Echendu, 2022a). CEBII also assesses
municipalities’ ability to effectively control
expenditures incurred in line with the approved
budget (Republic of South Africa Department of
National Treasury, 2018). The results further
confirm that the weaknesses in monitoring and
evaluating capital budget implementation strategies
in local municipalities failed to influence water
service provisioning efforts in a positive direction.
Additionally, the relationship could be due to poor
budgeting of revenue amounts that proved
impossible to collect. This is consistent with
Patience’s (2015) study, which confirmed that
ineffective budgeting has continued to widen
the sustainable infrastructure gap. Moreover, a lack
of inclusive budgeting might have influenced
the relationship. Gongcalves (2014) suggests that
participatory budgeting influences priorities, which
are meant to promote service delivery. According to
Mukwarami (2021), the failure to collect revenue in
local municipalities derailed budget implementation
and service delivery efforts, resulting in poor FP
(Agbenyo et al., 2018). However, Rashied et al. (2024)
stress that the implementation of financial
management reforms that could impact budgeting
relies on political will and institutional power to
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influence capacity building. Therefore, efforts to
improve budget implementation remain relevant in
achieving an integrated waste management system
in SAMs.

As shown in Table6, a positive and
insignificant relationship (0.00268) existed between
investment decisions (CAPEX) and EP in SAMs,
implying that H3 is confirmed and supported by
the results. The positive relationship between
investment decisions and EP suggests a proactive
decision environmental management strategy
embedded in municipal infrastructure investment
decisions. Moreover, the results are consistently in
line with the findings of previous studies, which
found a positive relationship between water
investments and water service delivery (Antunes &
Martins, 2020; Kumasi et al., 2022). The positive and
insignificant relationship could be due to factors
that influence the demand and supply sides of

investments in infrastructure management.
Murwirapachena’s (2022) study suggests that
investing in water projects through capital

expenditure improved the delivery of water services
in local municipalities, but population growth is
undoing municipal efforts. The accountability of
population size has become a challenge due to
uncontrolled immigration (Mukwarami, 2021).

Additionally, several municipalities have come
under the spotlight due to corruption (Ngumbela,
2021), a lack of human resources to manage
infrastructure investments, a lack of accountability
and transparency in the utilisation of funds, and
low-rate investment return (Ruch & Geyer, 2017;
Ruiters & Amadi-Echendu, 2022a; Terrance & Oupa,
2023). Therefore, local governments can hardly
attract private-sector investment because of
the aforementioned challenges (Ruiters & Amadi-
Echendu, 2022c). Thus, decisions on investing in
waste management should be informed by
understanding its determinants, followed
by approaches to developing a sustainable service
delivery infrastructure value chain that contributes
to increasing internal investments arising from
ploughing back surplus generated from recycling
projects.

6. CONCLUSION

Waste management responsibilities continue to drive
local municipalities in South Africa to improve

MFMPs. This is crucial to make sustainable
municipal infrastructure available to promote
the functionality of the mnatural environment.

Sustainable financial management practices in local
municipalities remain a significant determinant in
achieving better environmental and service delivery
performance. However, the dimension of promoting
sustainable EP by implementing sustainable financial
management decisions remains overlooked in this
field of research. However, this is against
the backdrop of inadequate infrastructure funding,
which should be utilised optimally to cater for
service delivery and environmental responsibilities.
Therefore, insignificant attention to this area of
study continues to underestimate how sustainable
financial management practices could potentially
contribute to the effectiveness of managing waste,
leading to better EP. Therefore, this article’s
approach is centred on accepting that most
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municipalities in South Africa face financial
challenges that are partly exacerbated by corruption,
poor financial management decisions, and
noncompliance with the financial management
framework. Considering the financial distress
challenges faced by local municipalities, it is crucial
to implement MFMPs to promote allocative efficiency
of financial resources. Therefore, the article
examines the relationship between MFMPs as
measured through asset management, investment
decisions, and budgeting, and EP-proxied
expenditure on waste management.

The panel data set, composed of data involving
the largest SAMs, was used, and
the heteroskedasticity robust standard errors
approach was utilised in the analysis. The panel data
estimator produced a positive and weak relationship
between MFMPs and EP in the SAMs. However, only
asset management has had a significant influence,
with budget implementation and investing decisions
proving to have insignificant effects on EP. Despite
the positive results, local municipalities showed
little commitment towards improving budget
implementation and making sustainable investment
decisions. These results provide valuable
information concerning the existing financial
management framework’s potential to influence
efforts on addressing poor EMPs in SAMs.

The results’ implications for  waste
management teams, policymakers, municipal
managers, national governments, and communities
are far-reaching. The national government should
collaborate with policymakers to align the waste
management practices of the MFMPs. Similarly,
municipal managers and chief financial officers are
at the centre of implementing MFMPs and are
accountable to communities for failing to manage
available  financial resources to  promote
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