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Abstract: Emerging economies are increasingly challenged by rising public debt, subsidy dependence, and growing urban service demands.
This study assesses financially sustainable public service delivery models by comparing subsidy-dependent and market-based approaches
across Pakistan, Kenya, Egypt, Morocco, Bangladesh, and Senegal over 2019-2024. Drawing on secondary data from IMF, World Bank, FAO,
and OECD, the analysis employs metrics including fiscal burden, cost recovery, operational deficits, affordability, service coverage, fiscal
efficiency, and weighted fiscal sustainability scores. Results indicate that market-based models supported by institutional autonomy, regulatory
oversight, and cost-recovery mechanisms achieve higher operational efficiency, reduced subsidy reliance, and improved service affordability.
Kenya and Senegal exemplify financially robust systems, whereas Egypt and Pakistan remain constrained by high subsidies and operational
deficits. The study provides a quantitative framework linking market design, governance, and fiscal performance, offering evidence-based
guidance for designing sustainable, equitable, and resilient public service delivery systems in resource-limited contexts.
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INTRODUCTION

Fiscal Stress and the Limits of Subsidy-Driven Public Service Delivery

Over the past decade, public service delivery systems in emerging economies have faced sustained fiscal
pressure due to rising public debt, inflationary shocks, and expanding urban demand. According to the IMF Fiscal
Monitor (2023), average public debt in low- and middle-income countries has exceeded 60 percent of GDP, up from
around 45 percent in 2012. This trend has coincided with growing recurrent expenditure commitments, particularly
food subsidies, utility price support, and urban welfare programs. In several emerging economies, subsidy outlays
now absorb between 2 and 4 percent of GDP annually, often exceeding public spending on health or primary
education.

Public finance literature shows that subsidy-heavy models generate structural fiscal rigidities. World Bank
Global Public Finance Reviews document that rising subsidy burdens crowd out capital expenditure and reduce
fiscal flexibility, limiting governments’ ability to respond to shocks. Subsidies are also politically difficult to reverse,
creating long-term fiscal lock-ins even when targeting efficiency deteriorates. These dynamics suggest that the
sustainability of traditional subsidy-driven service delivery models is increasingly constrained by fiscal arithmetic.

Structural Cost Pressures and Price Volatility

Food systems illustrate these sustainability challenges. FAO Food Price Index data show persistent global price
volatility between 2019 and 2024, driven by pandemic disruptions, supply-chain shocks, and geopolitical instability.
In emerging economies, price transmission has been asymmetric, with retail prices adjusting upward more rapidly
than downward due to weak competition, high logistics costs, and limited regulatory oversight.

Empirical studies estimate that logistics inefficiencies, storage losses, and market concentration account for
25-40 percent of final retail food prices in urban markets across Asia and Africa. These structural cost drivers are
largely unaffected by generalized subsidies or price controls. Consequently, fiscal transfers often escalate without
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achieving durable price stabilization or improved access, highlighting a mismatch between fiscal effort and service
outcomes.

Empirical Limitations of Subsidy-Based Welfare Models

Cross-country evidence highlights inefficiencies and leakage in price-based subsidy regimes. IMF and OECD
estimates suggest that 30—50 percent of fiscal benefits in generalized food and energy subsidy systems accrue to
upper-income households, with leakage particularly pronounced in urban settings due to informal resale and weak
beneficiary identification.

From a financial perspective, subsidy-dependent systems also exhibit low cost recovery. Many state-run
providers recover less than 60 percent of operating costs through user charges, relying on budgetary transfers to
cover deficits. Over time, this gap contributes to arrears, deferred maintenance, and declining service quality across
sectors such as food distribution, urban transport, and basic utilities, indicating systemic rather than sector-specific
weaknesses.

Emergence of Market-Based Public Service Models

In response, several emerging economies have experimented with market-oriented public service delivery
models designed to operate with limited recurrent subsidies. These models do not imply wholesale privatization but
combine regulated market mechanisms, cost-recovery pricing, and institutional autonomy within public governance
frameworks.

World Bank and OECD evaluations indicate that such models can improve financial performance when
supported by appropriate regulation and governance. Comparative evidence shows that service providers operating
under cost-recovery mandates and performance-based oversight achieve operating cost reductions of 15-30 percent
relative to traditional line-department models. Regulatory emphasis on competition, transparency, and logistics
efficiency has also been associated with reduced price dispersion.

Governance and Institutional Design

The effectiveness of financially sustainable service models is closely linked to governance and institutional
design. OECD Government at a Glance data reveal positive associations between operational autonomy and financial
performance. Agencies operating at arm’s length from central ministries tend to exhibit higher cost-recovery ratios,
lower operating deficits, and more consistent service provision.

Public administration research further links performance-based accountability mechanisms such as output-
linked financing and independent regulation to measurable efficiency gains. These governance attributes can be
implemented using observable indicators including budget execution, revenue-to-expenditure ratios, and compliance
with service benchmarks, underscoring that financial sustainability is embedded in institutional architecture rather
than pricing policy alone.

Research Gap and Study Scope

Despite growing evidence, existing literature remains fragmented. Much welfare and social protection research
prioritizes subsidy design and redistribution, while market-based public service models receive limited systematic,
comparative analysis. Where examined, assessments are often descriptive or case-specific, lacking integrated
quantitative evaluation across contexts.

This study addresses this gap by examining financially sustainable, market-based public service delivery
models in emerging economies through a comparative, data-driven framework. Using international datasets and
published evaluations, it analyzes how fiscal structures, institutional governance, and market design interact to shape
service outcomes under fiscal constraints. By focusing on measurable indicators of fiscal burden, cost recovery,
affordability, and governance performance, the study contributes to evidence-based policymaking in contexts where
subsidy-dependent models face diminishing fiscal viability.

Objectives

e To quantitatively evaluate the fiscal sustainability and efficiency of market-based versus subsidy-dependent
public service delivery models using cross-country indicators.
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e To analyze empirically the role of governance and institutional design in improving financial performance,
cost recovery, and service quality of public service providers.

e To develop a data-driven conceptual framework linking market design, governance, and financial models to
measurable service outcomes, supporting policy guidance for emerging economies.

Research Questions

e Q.1 Do market-based public service models reduce fiscal burden compared to subsidy-dependent models?
¢ Q.2 How does institutional governance affect the financial sustainability of public service providers?
e Q.3 Do market design features improve service affordability and reliability in urban public services?

Significance of the Study

This study addresses a critical gap in the literature on public service delivery in emerging economies by focusing
on financially sustainable, market-based models rather than traditional subsidy-dependent approaches. Rising
fiscal pressures, with average public debt exceeding 60 percent of GDP (IMF, 2023), and growing inefficiencies
in subsidy regimes highlight the urgency of alternative delivery mechanisms. By integrating market design,
institutional governance, and cost-recovery metrics, the study provides a quantitative framework for assessing
service efficiency, affordability, and reliability. The findings have policy relevance across diverse emerging
economies, offering evidence-based guidance for governments constrained by fiscal limits. This research also
contributes to global debates on urban welfare, inflation control, and public finance reform, enabling structured,
data-supported decision-making in resource-limited settings.

Hypotheses

e Higher governance quality enhances the fiscal sustainability of urban water utilities, as well-governed utilities
more effectively manage subsidies, revenues, and operational costs.

e Higher cost recovery ratios are associated with improved operational efficiency and financial self-sufficiency,
enabling utilities to reinvest in infrastructure and reduce fiscal dependency.

e Hybrid market-oriented service models improve both service coverage and household affordability by
combining market mechanisms with public objectives to ensure accessibility while maintaining financial
sustainability.

Data Collection

This study relies exclusively on secondary data sources to ensure methodological rigor, cross-country com-
parability, and verifiability across six emerging economies: Pakistan, Kenya, Egypt, Morocco, Bangladesh, and
Senegal. Primary data collection was not undertaken, minimizing potential bias and maintaining consistency across
diverse institutional and fiscal contexts. Fiscal and public finance indicators, including subsidy expenditures, public
debt levels, recurrent and capital spending, and cost-recovery ratios, were obtained from the IMF Fiscal Monitor
(2022-2024), World Bank Global Public Finance Reviews, and OECD Government at a Glance. These datasets
provide comprehensive, temporally consistent information for the calculation of fiscal burden, fiscal space, and
operational efficiency metrics.

Urban service delivery and affordability data were sourced from the FAO Food Price Index, SOFI reports, World
Bank Food Security Updates, and UN-Habitat studies. These sources offer measures of household expenditure,
price volatility, affordability indices, and operational costs for utilities, enabling assessment of service outcomes
under both market-oriented and subsidy-dependent frameworks. Governance and institutional variables were
collected from OECD governance datasets and peer-reviewed journals such as Public Administration Review
and Regulation & Governance, encompassing autonomy scores, regulatory oversight metrics, performance-based
financing, and compliance indicators.

All datasets were harmonized for the period 2019-2024 and normalized where necessary to ensure cross-country
comparability. Quantitative variables were extracted for descriptive and comparative analysis, including ratio calcu-
lations and composite indices such as the Weighted Fiscal Sustainability Score (WFSS) and Revenue-to-Subsidy
Ratio (RSR). This approach provides a robust, data-driven foundation for evaluating the financial sustainability,
operational efficiency, and governance performance of urban water service delivery systems across emerging
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economies.

LITERATURE REVIEW
Theoretical Foundations of Public Service Delivery

The shift toward market-oriented public service delivery models has been a central theme in public administra-
tion literature since the advent of New Public Management (NPM). NPM advocates for efficiency, performance
measurement, and adoption of private-sector practices within government functions, emphasizing managerial
autonomy, accountability, and results-oriented service delivery (Hood & Dixon, 2015; Lapuente & Van de Walle,
2020). These reforms aim to address traditional bureaucratic inefficiencies by introducing competition, performance
contracts, and clear service standards.

Empirical evaluations of NPM, particularly in OECD and emerging economies, highlight that the design of
governance structures critically determines the effectiveness of market-oriented mechanisms. Hood and Dixon
(2015) noted that while market-based reforms can improve service efficiency, inconsistent oversight and weak
institutional capacity often undermine their potential. More recent comparative evidence confirms that governance
quality mediates reform outcomes, particularly in fiscally constrained states (Pollitt & Bouckaert, 2023). Gov-
ernments that fail to balance autonomy with accountability risk creating service models that prioritize short-term
cost-cutting over long-term financial sustainability.

Service model research further demonstrates that governments can adopt hybrid frameworks integrating market
discipline with public objectives. Schedler and Guenduez (2024) identify 45 distinct public sector service models
and show how institutional factors such as regulatory capacity, administrative autonomy, and financial transparency
affect resource mobilization and operational efficiency. Recent public management research supports this finding,
emphasizing hybrid governance as a dominant trend in contemporary service delivery (Grossi, Reichard, &
Ruggiero, 2022). Such models often employ cost recovery mechanisms, including user fees, cross-subsidization, or
performance-based financing, to reduce dependency on recurrent subsidies while maintaining service accessibility
and quality.

Public Finance Theory and Subsidy Limitations

Public finance literature underscores the structural limitations of subsidy-dependent service delivery. While
subsidies can enhance affordability and social welfare, they often introduce fiscal rigidity and reduce efficiency in
public service systems (OECD, 2025; Coady et al., 2021). In emerging economies, subsidies particularly in sectors
like energy, food, and utilities constitute a significant share of government expenditures. Persistent subsidy burdens
constrain budgetary flexibility and reduce the resources available for investment in infrastructure, innovation, and
capacity building (IMF, 2025).

The IMF Fiscal Monitor (2025) highlights that many emerging economies face both implicit and explicit subsidy
pressures resulting in rising fiscal deficits and delayed reforms. Recent empirical studies confirm that subsidy-based
systems frequently suffer from leakage, misallocation, and political capture, undermining both financial sustainabil-
ity and service quality (World Bank, 2022; IMF, 2023). Consequently, a shift toward market-oriented cost-recovery
mechanisms is increasingly recognized as a necessary condition for sustainable public service delivery.

Fiscal Sustainability and Public Financial Management (PFM)

Global Evidence on Fiscal Constraints :Emerging economies operate under tight fiscal constraints, as recurrent
expenditures including subsidies and wage bills consume large portions of limited public resources. Effective
Public Financial Management (PFM) systems are essential for linking fiscal resources to tangible service delivery
outcomes. Transparent and performance-oriented budgeting, coupled with monitoring and reporting mechanisms,
enables governments to allocate funds efficiently while ensuring accountability (Islam, 2025; de Renzio & Masud,
2020).

Evidence from World Bank studies shows that countries with well-developed PFM systems experience reduced
leakage, improved expenditure targeting, and higher alignment of resources with service outcomes (World Bank,
2018; World Bank, 2023). For instance, performance-based budgeting reforms in Africa and Asia demonstrate that
linking funds to measurable outputs incentivizes efficiency and improves both fiscal and service delivery outcomes
(Andrews, Cangiano, & Pattanayak, 2021).
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PFM Reforms and Service Delivery Outcomes : Recent reforms in public financial management emphasize a
shift from input-based to outcome-based approaches. Such reforms involve integrating financial planning with
measurable service outputs, multi-year budget frameworks, and expenditure tracking systems (World Bank & Gates
Foundation, 2025; OECD, 2023). These mechanisms strengthen governance, increase transparency, and enhance
the capacity of public institutions to sustain service delivery under fiscal constraints.

Moreover, systematic reviews indicate that countries adopting performance-based PFM frameworks report
better alignment between expenditures and strategic objectives, including social welfare, urban infrastructure, and
essential utilities (Schick, 2021; Islam, 2025). The combination of institutional reforms and financial discipline
reduces dependency on subsidies and fosters cost-effective, scalable service delivery models.

Market-Based Delivery Models and Cost Recovery Mechanisms

Public-Private Partnerships (PPPs) :Public-private partnerships (PPPs) represent one of the most studied market-
oriented mechanisms for public service delivery. By combining private capital and expertise with public oversight,
PPPs can transfer project risks, mobilize investments, and enhance operational efficiency while maintaining service
accessibility (Andres, 2016; Engel, Fischer, & Galetovic, 2020).

Empirical evidence from developing countries suggests that success in PPPs depends on institutional governance,

fiscal rules, and regulatory oversight (Leigland, 2018; IMF, 2022). Well-structured contracts, transparency in
procurement, and clear allocation of risk between public and private actors improve both financial and service
performance. In contrast, poorly designed PPPs often result in cost overruns, inequitable service delivery, or fiscal
exposure for governments.
Performance-Based Financing (PBF) and Output-Based Aid (OBA) : Performance-based financing (PBF) models,
widely studied in sectors such as health and education, provide financial incentives based on measurable outputs
rather than inputs. Recent meta-analyses confirm that PBF improves efficiency and accountability but requires
robust monitoring systems and institutional capacity for sustainability (Paul et al., 2021; World Bank, 2024).

Output-based aid (OBA) programs function similarly, linking disbursement of funds to verified service delivery
outcomes (Gaventa & Barrett, 2010; Mumssen, Johannes, & Kumar, 2020). Cross-country evidence demonstrates
that combining PBF and OBA with regulatory oversight enhances efficiency, equity, and financial sustainability
without continuous subsidies.

Governance, Institutional Autonomy, and Financial Performance

Institutional governance significantly influences public service performance, particularly when market mech-
anisms are introduced. Governance variables such as autonomy, accountability, and regulatory independence
correlate strongly with operational efficiency and cost recovery (Kaufmann et al., 2010; World Governance Indica-
tors, 2024). Performance-based budgeting, output-oriented contracts, and decentralized decision-making allow
governments to implement market-oriented service delivery while maintaining equity and accountability (Islam,
2025).

Countries with strong governance frameworks demonstrate higher fiscal resilience, better service coverage, and
improved responsiveness to urban population needs. Collaborative governance models involving the state, private
sector, and civil society expand financial resources and technical expertise while safeguarding accountability (Ansell
& Gash, 2008; Emerson & Nabatchi, 2021). Evidence from Latin America and Asia confirms that multi-actor
governance strengthens service efficiency, particularly in resource-constrained urban settings.

Affordability, Competition, and Market Design

Economic studies emphasize that market structure directly affects service prices and operational efficiency.
Competitive markets reduce price dispersion, encourage innovation, and improve service quality (Besley & Ghatak,
2005; Aghion et al., 2021). Conversely, monopolistic or concentrated markets often require regulatory intervention
to prevent exclusion and price escalation.

Participatory budgeting and public-private dialogue enhance transparency, competition, and citizen trust,
directly supporting affordability in public services (Wampler & Avritzer, 2004; Cabannes & Lipietz, 2023). Hybrid
mechanisms such as cross-subsidization allow higher-income users to support essential services for lower-income
populations, ensuring financial sustainability while maintaining equitable access (World Bank, 2018; OECD, 2024).
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Synthesis and Gaps in Existing Literature

While existing literature highlights the potential benefits of market-oriented public service delivery, signif-
icant gaps remain. Few studies systematically compare subsidy-dependent and market-oriented models across
countries using standardized fiscal metrics, limiting understanding of cost efficiency and long-term sustainability.
Empirical evidence directly linking governance quality to financial sustainability and service outcomes remains
fragmented. Moreover, research examining how market design elements competition, pricing transparency, and
vendor accessibility shape service outcomes in urban welfare contexts is scarce. This study addresses these gaps
through a quantitative, integrated analysis of governance, fiscal performance, and service outcomes, combining
public finance, market economics, and governance frameworks to inform financially sustainable public service
delivery in emerging economies.

RESEARCH METHODOLOGY

This study adopts a comparative policy analysis framework to examine financially sustainable public service
delivery models in emerging economies. The primary focus is on market-oriented governance mechanisms that
operate with minimal or no recurring subsidies. Comparative analysis enables the identification of common
governance patterns, cost recovery strategies, and institutional conditions that support affordability, reliability, and
financial sustainability. The study is cross-sectional and secondary-data-driven, allowing for evaluation of multiple
countries without the time and resource constraints associated with primary data collection.

A quantitative-qualitative hybrid approach is employed: quantitative analysis measures fiscal and operational
performance indicators, while qualitative synthesis evaluates governance structures, regulatory frameworks, and
market design features. This approach ensures robust triangulation of evidence, combining statistical validation
with contextual understanding of institutional and policy environments.

Data Sources

The study draws on multiple authoritative data sources:

e Fiscal and public finance data: IMF Fiscal Monitor (2022-2025), World Bank Public Expenditure Reviews,
OECD Government at a Glance reports, and national budget reports. These provide data on subsidy levels,
recurrent expenditures, and fiscal performance indicators.

e Service delivery and market performance data: FAO Food Price Index, World Bank “Food Security Updates,”
UN-Habitat reports on urban service provision, and national statistical bureaus. These sources offer metrics
on service affordability, access, and efficiency.

e Governance and institutional indicators: Worldwide Governance Indicators (Kaufmann et al., 2010), World
Bank’s Regulatory Quality and Government Effectiveness indices, and country-specific performance audits.
These datasets provide quantitative measures of institutional quality, regulatory autonomy, and accountability.

e Published evaluations and case studies: Peer-reviewed journals such as Public Administration Review,
Regulation & Governance and International Review of Administrative Sciences. These sources offer
empirical assessments of PPPs, performance-based financing, and output-based aid programs.

Variables and Measurement

The study focuses on four core dimensions:

e Market Design measured through competition indices, vendor accessibility, pricing transparency, and the
presence of cross-subsidization schemes.

o Institutional Governance assessed via regulatory independence scores, autonomy indices, accountability
measures, and performance-based budget adoption.

e Financial Model measured using cost recovery ratios, subsidy dependency rates, revenue diversification, and
efficiency indicators.

e Service Outcomes evaluated through affordability metrics (service price-to-income ratios), access coverage
(population served), and reliability indicators (service continuity, outage frequency.)

Analytical Framework

A multi-step analytical framework is applied:

75



International Journal of Business and Economic Affairs (1IJBEA)

e Data Standardization — Financial and service metrics are normalized for comparability across countries and
sectors.

e Descriptive Analysis — Summary statistics provide insights into fiscal pressures, cost-recovery levels, and
service outcomes.

e Correlation and Regression Analysis — To examine relationships between governance, market design and
financial sustainability. For example, regression models may predict cost recovery efficiency as a function of
governance autonomy and market competition.

e Comparative Case Analysis — Countries and sectors are classified according to market-based models, subsidy
dependency, and governance performance. This enables identification of patterns and best practices.

e Sensitivity Analysis — Assesses robustness of results to changes in fiscal assumptions, subsidy removal, and
market competition intensity

Justification of Methodology

This methodology aligns with the study’s objectives by integrating fiscal, governance, and service delivery
indicators in a structured, data-driven manner. Using secondary international datasets ensures reliability, accessibil-
ity, and comparability across countries. The quantitative-qualitative hybrid approach allows for policy-relevant
insights, highlighting trade-offs between affordability, financial sustainability, and service quality. Furthermore, by
emphasizing performance-based metrics and institutional conditions, the methodology avoids purely descriptive or
normative analysis, where official utility-level data were unavailable for specific country—year observations, limited
estimation techniques were applied solely to ensure temporal continuity. These estimates were restricted to clearly
identified indicators and years and were based on linear interpolation between official observations or proportional
scaling using nationally reported expenditure shares. No values were extrapolated beyond available official data
ranges. All estimated observations are explicitly listed in Appendix A.

DATA ANALYSIS

The study focuses on Pakistan, Kenya, Egypt, Morocco, Bangladesh, and Senegal, selected based on their
emerging economy status, diversity in water sector models, data availability, and geographic representation. Accord-
ing to the World Bank’s 2023 income classification, all six countries fall within the lower- to upper-middle-income
range, facing similar fiscal constraints and infrastructure needs. They represent diverse water sector arrangements,
from market-oriented utilities in Kenya and Senegal to subsidy-dependent systems in Egypt and Pakistan, allowing
comparative assessment.

Consistent data on tariffs, subsidies, operating costs, coverage, and household expenditures (2019—2024) enable
reliable cross-country analysis, while the countries’ distribution across South Asia, North Africa, and Sub-Saharan
Africa ensures geographic and institutional diversity. This purposive selection supports a descriptive, comparative
evaluation of urban water service delivery systems, examining fiscal burden, fiscal space, cost recovery, affordability,
service coverage, operational performance, and composite fiscal sustainability, with all findings interpreted as
associations rather than causal effects due to the absence of regression-based inference.

While the analysis relies primarily on officially reported fiscal, utility, and household survey data, complete
sector-specific information was not available for all country—year observations. In such cases, limited estimation
techniques were applied solely to address data gaps and ensure temporal consistency across indicators. Estimation
was restricted to clearly identified subsidy and utility-level financial indicators and was based on:

e Linear interpolation between official observations, or

e Proportional scaling using nationally reported utility transfers and expenditure shares.

No extrapolation beyond observed data ranges was undertaken. All estimated observations, affected countries,
years, indicators, and corresponding methods are explicitly documented in Appendix A.

Fiscal Burden and Fiscal Space

Indicator Definitions

e Water Subsidy Burden (% of GDP): Total government transfers to urban water utilities expressed as a share
of nominal GDP.
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e Fiscal Space (FS): Budgetary resources freed by reducing water-sector subsidies from current levels to a
policy target.

e Subsidy Pressure Index (SPI): Per-capita fiscal burden of water subsidies.

o Annual Required Subsidy Reduction: Annual percentage-point reduction required to reach the target subsidy
level.

FS(USD) = ( Current Subsidy \%— Target Subsidy \%) x GDP
Subsidy \%x GDP

SPI ( USD / person ) = %

Current Subsidy \ % — Target Subsidy \ %

Where n is the number of years to reach the target subsidy.

Annual Reduction (pp/year) =

Table 1: . Urban Water Subsidy Burden (% of GDP), 2019-2024
Country 2019 2020 2021 2022 2023 2024 Avg
Pakistan 2.1 2.2 2.3 2.5 2.4 2.3 2.3

Kenya 1.4 1.5 1.6 1.5 1.5 1.5 1.5
Egypt 3.8 3.9 4 4 3.9 3.8 3.9
Morocco 3 3.1 3.2 3.2 3.1 3 3.1
Bangladesh 0.8 0.8 0.9 0.9 0.9 0.8 0.85
Senegal 1 1 1.1 1.1 1 1 1.05

Source: IMF Fiscal Monitor (2019-2024); World Bank Water Supply and
Sanitation Sector Diagnostics; national budget documents. Note: Where
sector-specific data were incomplete, water subsidies were estimated
from utility transfers reported in public accounts

Unit & Method: National-level water-sector subsidies as a share of nominal GDP. Example — Morocco (2024):
e Current subsidy = 3.0% of GDP
o Target subsidy = 0.5%

e GDP USD 140 billion
FS = (3.0 — 0.5)\% x 140 = 3.5 billion USD

. 14
SPI = % ~ 117 USD per capita

Morocco’s results indicate substantial fiscal space from subsidy reform, while Egypt’s persistently high subsidy
burden reflects limited fiscal flexibility.

Urban Water Subsidy Burden (2% of GDP), 2019-2024

5 o of GDP

Egypt — Moroccc Pakistan

Kenya Senegal

4 |

3
‘ “"--—..__T_,_——@\T S

2 | W——:
1l ——,—  r—— -

2019 2020 2021 2022 2023 2024

Figure 1: : illustrates the trends in urban water subsidy burden across six emerging economies between 2019 and 2024,
highlighting the relative fiscal pressure of water-sector subsidies.

Urban Water Subsidy Burden (% of GDP) for Pakistan, Kenya, Egypt, Morocco, Bangladesh, and Senegal,
2019-2024. Egypt maintains the highest subsidy burden, while Bangladesh has the lowest.
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Cost Recovery and Operational Performance
Indicator Definitions
e Cost Recovery Ratio (CRR): Operating revenue divided by operation and maintenance (O&M) costs.
e Operational Deficit: Shortfall between operating costs and revenues.

Operating Revenue
O\&M Cost

CRR(\%) = % 100

Operational Deficit (\%) = 100 — CRR

Table 2: . Cost Recovery Ratios of Urban Water Utilities (% of O&M), 2019-2024
Country 2019 2020 2021 2022 2023 2024 Avg
Pakistan 80 82 83 85 87 88 84.2
Kenya 95 96 97 98 100 101 97.8
Egypt 60 62 64 65 66 67 64
Morocco 85 86 87 88 88 89 87.2
Bangladesh 88 88 89 90 91 92 89.7
Senegal 90 91 92 92 93 94 92
Source: World Bank IBNET database, national water utility annual

reports. Unit & Method: Ultility-level operating revenues and O&M
expenditures.

Example — Kenya (2024):

CRR = §:82 x 100 ~ 101.7\%

Kenya’s CRR above 100% indicates sustained operational self-sufficiency, enabling reinvestment without fiscal
transfers.

Cost Recovery vs. Operational Deficit (2024)

110 —llll Cost Recovery —e— Operational Deficit 40

100 30

90 20
30 10
60 -10
60 -20

Pakistan Kenya Egypt Morocco Bangladesh Senegal

Figure 2: : compares the cost recovery ratios and operational deficits of urban water utilities in 2024, showing the efficiency and
financial self-sufficiency of each country’s utility.

Cost Recovery (%) (bars) and Operational Deficit (%) (line) for Pakistan, Kenya, Egypt, Morocco, Bangladesh,
and Senegal, 2024. Kenya achieves operational surplus, whereas Egypt faces a large deficit.

Household Affordability (Water Services)

Affordability Index (AI): Share of average household income spent on water services.
AI\%) = Annual Water Expenditure 4 )y

Household Income
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Table 3: . Water Affordability (% of Household Income), 2024

Country Affordability (%)

Pakistan
Kenya
Egypt
Morocco
Bangladesh
Senegal

[NV, BEEN oL RN e e

Source: World Bank Living Standards Measurement Studies, national
household expenditure surveys Unit & Method: Average urban house-
hold water bills relative to reported household income.

Water services remain broadly affordable across all countries, indicating that higher cost recovery does not
necessarily compromise basic affordability when supported by appropriate tariff design.

Service Coverage

__ Urban Population Served
Coverage (\%) ~ Total Urban Population x 100

Table 4: . Urban Water Coverage (%), 2019-2024

Country 2019 2020 2021 2022 2023 2024 Avg
Pakistan 78 79 80 81 82 83 80.5
Kenya 85 86 87 88 88 88 87

Egypt 75 76 77 78 78 79 77.2
Morocco 80 81 82 83 84 85 82.5
Bangladesh 78 78 79 80 81 82 79.7
Senegal 82 83 84 85 85 86 84.2

Source: WHO/UNICEF Joint Monitoring Programme; national utility

statistics.

Higher coverage is consistently associated with higher CRR and lower subsidy dependence.

Operational Deficits

Table 5: . Operational Deficit (%), 2024

Country Deficit (%)
Pakistan 12
Kenya -1
Egypt 33
Morocco 11

Bangladesh 8

Senegal

6

Negative values indicate operational surplus. Kenya’s surplus enables reinvestment, while Egypt’s large deficit

reflects structural inefficiencies.

Adjusted Financial Efficiency Ratio

(AFER)

To avoid unit inconsistency, fiscal efficiency is measured at the utility level:

AFER = Operating Revenue + Operating Subsidy

O\& M Cost

Source: Utility financial statements; government transfer records. AFER captures the extent to which utilities

can cover costs once operating subsidies are considered.
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Governance Indicators

Institutional quality plays a critical role in shaping financial sustainability, operational efficiency, and service
coverage of urban water utilities. To assess governance performance across the six emerging economies, this
study uses World Bank Worldwide Governance Indicators (WGI) percentile ranks for 2023, covering Government
Effectiveness, Regulatory Quality, and Rule of Law. Higher percentile ranks indicate stronger institutional
performance relative to other countries. These metrics provide insight into how variations in governance may help
explain differences in fiscal efficiency, cost recovery, and service delivery outcomes observed in the subsequent
analysis. Table 6 reports exact 2023 percentile ranks from the World Bank’s Worldwide Governance Indicators
(WGI) for Government Effectiveness, Regulatory Quality, and Rule of Law for Pakistan, Kenya, Egypt, Morocco,
Bangladesh, and Senegal. Percentile ranks provide a relative measure of institutional quality across countries on
a 0-100 scale, where higher values indicate stronger governance performance. These precise values are used to
explore patterns in governance that may help contextualize differences in financial sustainability, cost recovery, and
service delivery outcomes across the six emerging economies.

Table 6: . Governance Indicators (WGI Percentile Ranks), 2023

Country Government Effectiveness (%) Regulatory Quality (%) Rule of Law (%) Source

Pakistan 15.8 234 11.4 World Bank WGI 2023
Kenya 31.9 33 33.8 World Bank WGI 2023
Egypt 29.7 36.2 333 World Bank WGI 2023
Morocco 36.3 36.8 34.1 World Bank WGI 2023
Bangladesh  40.2 43.6 27.3 World Bank WGI 2023
Senegal 40 333 25.8 World Bank WGI 2023

Percentile ranks range from 0 (lowest) to 100 (highest), indicating the relative position of each country’s
governance dimension compared to all countries in the WGI dataset, with higher scores indicating stronger
governance outcomes.

e Higher values in Government Effectiveness reflect stronger public service delivery, policy formulation, and
implementation capacity.

e Regulatory Quality captures the ability to formulate and enforce sound policies supporting private sector and
infrastructure development.

e Rule of Law indicates confidence in legal frameworks, property rights, and contract enforcement.

This table presents governance performance measures Government Effectiveness, Regulatory Quality, and Rule
of Law for the six emerging economies analyzed. Values are percentile ranks from the Worldwide Governance
Indicators (WGI), where higher scores indicate stronger institutional quality relative to other countries.

Weighted Fiscal Sustainability Score (WFSS)

Indicators are normalized using min—-max scaling:

X —X min

X norm = X max —X min

The Weighted Fiscal Sustainability Score (WFSS) combines normalized values of fiscal efficiency (AFER),
service coverage, and affordability:

WFSS ( baseline ) = 0.4x AFERnorm +0.3x Coveragenorm +0.3 x (1— Alnorm )

Baseline weights reflect standard practice in composite infrastructure indices, giving relatively higher importance
to fiscal efficiency (OECD, 2008).
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Table 7: . Adjusted Financial Efficiency Ratio (AFER) and Normalized Values, 2024

Country AFER (Raw) AFER (Normalized)
Pakistan 0.842 0.842

Kenya 0.978 0.978

Egypt 0.64 0.64

Morocco 0.872 0.872

Bangladesh  0.897 0.897

Senegal 0.92 0.92

AFER is calculated as (Operating Revenue + Operating Subsidy) / O&M Cost. Normalized values are derived

using min—max scaling and are used as the fiscal efficiency component of WFSS.

Table 8: . Coverage and Affordability Normalized Values, 2024

Country Coverage (%) Coverage_ norm Al (%) Al_norm 1- Al _norm
Pakistan 83 0.444 6 0.333 0.667
Kenya 88 1 6 0.333 0.667

Egypt 79 0 8 1 0

Morocco 85 0.667 7 0.667 0.333
Bangladesh 82 0.333 5 0 1

Senegal 86 0.778 6 0.333 0.667

Coverage normalized using min—max scaling (min=79, max=_88). Al normalized using min—max scaling

(min=5, max=8). 1 Al_norm is used in WFSS calculation to reflect higher affordability as better performance.

Table 9: . WESS Results, 2024 Baseline Weights

Country WESS (Baseline Weights)
Pakistan 81.6
Kenya 91.6
Egypt 68.4
Morocco 85.9

Bangladesh 88

Senegal

89.8

To evaluate robustness, an alternative WFSS specification was calculated with equal weights for all three

components (AFER, Coverage, Affordability), each = 0.33:

WFSS ( equal Weights ) — AFERnorm + Coveragen%rm +(1— Alnorm )>< 100

Table 10: . WFSS Sensitivity Analysis Equal Weights, 2024

Country

WESS (Baseline Weights)

WESS (Equal Weights)

Pakistan
Kenya
Egypt
Morocco
Bangladesh
Senegal

81.6
91.6
68.4
85.9
88

89.8

65.1
88.2
21.3
62.4
74.3
78.8

Baseline weights: AFER = 0.4, Coverage = 0.3, Affordability = 0.3. Equal-weight scenario: each component =

0.33. Equal-weight WFSS values are shown for robustness testing only. Comparison indicates that relative country

rankings remain broadly stable, demonstrating that WFSS results are not unduly sensitive to the chosen weighting

scheme.
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Fiscal Sustainability vs. Government Effectiveness (2024)
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Figure 3: : depicts the relationship between fiscal sustainability and governance effectiveness for six emerging economies, with
bubble size representing urban water coverage.

Scatter plot of Weighted Fiscal Sustainability Score (WFSS) versus Government Effectiveness (WGI percentile)
in 2024. Bubble size indicates urban water coverage. Kenya and Senegal exhibit high fiscal sustainability and
governance, while Egypt shows lower performance.

Revenue-to-Subsidy Ratio (RSR)

Indicator Definition
__ Water Utility Revenue
RSR = Water Sector Subsidy

e RSR > 1 indicates the utility generates more revenue than it receives in subsidies, reflecting operational

self-sufficiency.

e RSR < 1 indicates reliance on fiscal transfers.

Senegal Case (2024)

e Water Utility Revenue: USD 1.8 billion

Source: SDE Annual Financial Report 2024, Table 3.2, page 15

o Water Sector Subsidy: USD 0.21 billion

Source: Senegal Ministry of Finance, Budget Execution Report 2024, Annex B, page 42

RSRSenegal = g-SbillionUSD- ~, 8 57

Note: RSR values above 1 indicate financial self-sufficiency.

This analysis demonstrates that urban water systems with higher cost recovery, strong governance, and targeted
subsidy frameworks exhibit greater fiscal sustainability and service coverage, while maintaining basic affordability.
Findings are descriptive and subject to data limitations, including reliance on sectoral proxies and cross-country
comparability constraints.

DISCUSSION
Fiscal Sustainability and Cost Recovery

The findings of this study confirm that fiscal sustainability is strongly influenced by the extent of cost recovery in
urban water utilities. Kenya and Senegal, achieving cost recovery ratios exceeding 100%, demonstrate that utilities
can maintain operational self-sufficiency while generating resources for reinvestment. In contrast, Egypt exhibits
a persistent operational deficit and high subsidy reliance, highlighting the challenges of fiscally unsustainable
models. These results align with prior research showing that performance-based budgeting, efficient cost-recovery
mechanisms, and reduced subsidy dependence improve fiscal outcomes in emerging economies (World Bank, 2022;
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OECD, 2023; IMF, 2025). Consistent with Andrews, Cangiano, and Pattanayak (2021), linking financial resources
to measurable outputs incentivizes efficiency and strengthens institutional resilience.

Governance Quality and Institutional Autonomy

The study confirms that governance quality is a critical determinant of service performance and financial
sustainability. Countries with higher Government Effectiveness and Regulatory Quality scores, such as Kenya and
Morocco, achieve better cost recovery, broader service coverage, and higher Weighted Fiscal Sustainability Scores
(WESS). Low-governance contexts as exemplified by Pakistan and Egypt, show lower fiscal efficiency and higher
reliance on subsidies. These findings corroborate recent evidence emphasizing the role of institutional autonomy,
regulatory oversight, and accountability in enhancing public service performance (Schedler & Guenduez, 2024;
Emerson & Nabatchi, 2021). Comparative studies in Latin America and Asia similarly report that multi-actor
governance and decentralized decision-making facilitate cost-effective service delivery under fiscal constraints
(Ansell & Gash, 2008; Grossi, Reichard, & Ruggiero, 2022).

Affordability, Market Design, and Hybrid Models

Despite differences in fiscal performance, household affordability remains manageable, with water expendi-
tures below 10% of income across all six countries. Hybrid market mechanisms, including cross-subsidization,
participatory budgeting, and competitive procurement, support affordability while promoting efficiency (Wampler
& Avritzer, 2004; Cabannes & Lipietz, 2023). These results are consistent with recent literature on urban service
delivery, indicating that carefully designed hybrid governance models effectively balance financial sustainability
with equitable access (Grossi et al., 2022; World Bank, 2024). The study highlights that affordability does not
necessarily conflict with cost recovery when tariffs, subsidies, and market incentives are appropriately calibrated.

Comparison with Previous Studies and Policy Implications

The study’s findings broadly align with prior evidence while providing updated empirical insights from
2019-2024 data. For instance, the positive relationship between governance quality and fiscal sustainability supports
the facts by Kaufmann et al. (2010) and WGI-based analyses (World Governance Indicators, 2024). Similarly, the
demonstrated efficacy of cost recovery and performance-based frameworks confirms recent studies on PPPs and
PBF models in emerging economies (Engel, Fischer, & Galetovic, 2020; Paul et al., 2021). Policymakers should
prioritize strengthening institutional capacity, implementing transparent regulatory frameworks, and gradually
reducing subsidy dependence without compromising affordability. Multi-actor governance and output-oriented
financing emerge as critical enablers of sustainable urban service delivery, reinforcing the integrated approach
advocated in contemporary public management literature.

This study extends the evidence base by demonstrating that fiscal sustainability, governance quality, and market-
oriented design are interdependent. Effective institutional frameworks coupled with cost-recovery mechanisms
enable emerging economies to achieve operational efficiency, broad coverage, and equitable affordability, providing
practical guidance for sustainable urban water service delivery.

CONCLUSION

This study provides a comparative assessment of urban water service delivery in Pakistan, Kenya, Egypt,
Morocco, Bangladesh, and Senegal, emphasizing the interplay between fiscal sustainability, governance, and service
performance. Findings indicate that effective cost-recovery mechanisms, robust institutional frameworks, and
strong governance are associated with higher operational efficiency, reduced fiscal dependency, and broader service
coverage. Metrics such as the Adjusted Financial Efficiency Ratio (AFER), Weighted Fiscal Sustainability Score
(WFESS), and Revenue-to-Subsidy Ratio (RSR) reveal that well-managed, market-oriented utilities, particularly
in Kenya and Senegal, maintain affordability, reliability, and fiscal space for reinvestment, whereas high subsidy
dependence in Egypt and Morocco constrains fiscal flexibility and limits service expansion. Despite these insights,
the study is constrained by the reliance on secondary data and cross-sectional analysis, which limits causal inference
and broadness. Future research could employ longitudinal data or incorporate qualitative fieldwork to capture
household-level experiences and institutional dynamics in more depth. Additionally, examining the impact of
climate change, population growth, and sector-specific policy reforms could enhance understanding of long-term
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sustainability. Overall, integrating sound financial management, targeted social tariffs, and institutional capacity
emerges as critical for achieving resilient, equitable, and fiscally sustainable urban water systems in emerging
economies.

APPENDIX A: ESTIMATED OBSERVATIONS AND METHODOLOGY

This appendix documents all instances where sector-specific data were incomplete and limited estimation
techniques were applied for urban water subsidies and utility-level financial indicators. All estimations were
performed solely to ensure temporal consistency and did not extrapolate beyond observed data ranges.

Table 11: . Estimated Urban Water Subsidy and Utility Data (2019-2024)

Country Year Indicator Original Estimation Estimated Value  Notes
Source Method
Morocco 2021 Water Subsidy Ministry of Fi- Linear interpo- 3.2 Between 2020
(% of GDP) nance, Budget lation & 2022 offi-
2021 cial data
Morocco 2023  Water Subsidy Ministry of Fi- Linear interpo- 3.1 Between 2022
(% of GDP) nance, Budget lation & 2024 offi-
2023 cial data
Pakistan 2020 Utility Operat- WSS Annual Proportional 0.84 billion USD  Scaled using
ing Revenue Report 2020 scaling total  utility
transfers
Pakistan 2022  Utility Operat- WSS Annual Proportional 0.87 billion USD  Scaled using
ing Revenue Report 2022 scaling total  utility
transfers
Egypt 2022  O&M Cost National Util- Linearinterpo- 1.45 billion USD Missing 2022
ity Financial lation data point
Statements
2022
Bangladesh 2021  Water Subsidy National Linear interpo- 0.9 Between 2020
(% of GDP) Budget lation & 2022 offi-
Documents cial data
Senegal 2021 Utility Operat- SDE Annual Proportional 1.75 billion USD  Scaled us-
ing Revenue Financial Re- scaling ing national
port 2021 expenditure
shares

e Estimation was restricted to clearly identified subsidy and utility-level indicators.

e Linear interpolation was applied between observed official values.

Proportional scaling used nationally reported utility transfers or expenditure shares.
All estimated observations, affected countries, years, and indicators are documented.
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