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Abstract - This article presents a comprehensive 

analysis of the operational and financial challenges 

confronting the Enugu State Water Corporation 

(ENSWC) and proposes a financial optimization 

model to ensure the sustainable provision of potable 

water in Enugu State, Nigeria. The study highlights 

the critical state of water supply infrastructure, 

characterized by dilapidated facilities, inefficient 

distribution networks, and a significant financial 

deficit. Utilizing a breakeven analysis spreadsheet 

method, the research appraises ENSWC's historical 

financial records, revealing a substantial gap 

between operating costs and revenues. Key findings 

indicate low plant utilization, high non-revenue 

water (NRW), and an unsustainable tariff structure. 

The proposed optimization model incorporates 

measures such as increased production levels, 

reduced NRW, enhanced bill recovery, and a revised 

tariff structure indexed to inflation. 

Recommendations include short-term and long-term 

strategies aimed at achieving financial viability by 

2024 and fostering long-term sustainability through 

improved governance, infrastructure investment, 

and efficient operational management. This study 

underscores the necessity of a robust financial 

framework and strategic interventions to address the 

persistent water scarcity issues in Enugu urban 

areas. 

 

Keywords – Water Supply, Model, Sustainability, 

Financial, ENSWC 

 

I. Introduction 

Access to safe and adequate water supply 

remains a fundamental challenge in many 

developing countries, including Nigeria. The Enugu 

State Water Corporation (ENSWC), mandated with 

the production, distribution, and sale of potable 

drinking water in Enugu State, is currently facing 

severe operational and financial distress. This 

corporation is plagued by corporate sickness, 

characterized by moribund infrastructure, poor 

maintenance of equipment, and inadequate service 

delivery. This has resulted in a significant disparity 

between the demand for and supply of water, 

forcing residents to resort to alternative, often 

unsafe, water sources such as wells, rivers, and 

borehole water from tankers. 

The financial predicament of ENSWC is 

particularly dire. As of 2020, the overall operating 

cost was approximately N150 billion, while revenue 

from water sales amounted to only N120 million, 

representing a mere fraction of the operational 

expenses. This substantial financial gap is 

exacerbated by an unsustainable tariff structure, a 

dilapidated distribution network, and a lack of 

technical assistance for capacity building and 

project management. Past intervention programs by 

international bodies like the United Nations 

Development Programme (UNDP), World Bank, 

and British Department for International 

Development (DFID) have yielded limited success, 

with proposals for revival being partially or not fully 

implemented. 

 

The problem of water scarcity in Enugu is 

further compounded by its challenging topography 

and high coal deposits, particularly in urban areas. 

This has led to residents rationing water, often 

below their daily needs. However, recent research 

indicates a willingness among urban households to 

pay for water, provided it is reliably available. This 

suggests a potential pathway for financial recovery 

and sustainable service provision through 

appropriate reforms, such as public-private 

partnerships and improved metering systems. 

 

This article aims to provide a detailed 

examination of the current state of water supply 

systems in Enugu State, analyze the financial health 

of ENSWC, and propose a comprehensive 

optimization model. The study will delve into the 

existing infrastructure, operational inefficiencies, 

and financial challenges, ultimately offering 

recommendations for achieving financial viability 

and ensuring the continuous availability of potable 

water for the inhabitants of Enugu urban and its 

environs. 

The use of water is an important 

requirement for many industries, human 

consumption, agriculture, sanitation and other 

human activities. Water is an essential for life as 
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food and air. The supply of suitable quantities of 

good water is a fundamental service in a community 

and requires major financial and engineering 

investment in systems for the collection, storage, 

treatment and distribution of the water. 

The problem of adequate supply of water to 

communities has existed for centuries and remains a 

perennial issue till the present age. In developed 

countries like United States of America, public 

issues concerning water are known to have erupted 

sporadically at the local, state and national levels for 

years while the problem of wise allocation, is still 

very serious. The situation of water supply services 

in most cities in many developing countries like 

Nigeria is deteriorating with upsurge in 

urbanization. Such shortages in water supply 

systems can lead to serious economic disruptions 

and human suffering. The situation in Enugu Water 

Corporation (ENSWC) charged with the 

responsibility of sourcing, treatment, distribution 

and selling water has remained a sick baby. 

Recent report of ENSWC in 2020 shows 

that the overall operating costs of the corporation 

average N150 billion naira while the sale of water 

represented an average of 120 million naira per 

annum. The sale of water represented 10 – 20 % but 

the recurrent grants i.e. income or subsides from the 

Enugu State Government or other development 

partners are for payment of salaries, energy, 

chemicals, training and workshops. 

The United Nations Considers universal 

access to clean water a basic human right, and an 

essential step towards improving living standards of 

people worldwide. Communities that suffer poor 

supply of water are typically economically poor as 

well, with their residents trapped in an ongoing 

cycle of poverty. Economic opportunities are 

routinely lost to the time-consuming processes of 

acquiring water where it is not readily available. 

Water is obviously essential for hydration and for 

food production. The state of drinking water 

supplies can be quantified by four essential 

characteristics of quality, quantity, reliability and 

cost. 

As population grows by day, the challenge 

to meet user demands of water also increases. At the 

pivot of this crisis are women and children who are 

saddled with the responsibility of sourcing water for 

daily domestic uses. This situation have contributed 

to child poverty and resulted to child abuse. This 

exercise is usually a morning and evening routine. 

Majority of these children who are in primary and 

secondary schools sacrifice their private study time 

in order to source water for domestic uses. 

There is perennial shortage of water supply 

and distribution in Enugu that hampers the 

development of economic activities within the city. 

The inhabitants of Enugu ab-initio relied more on 

use of rivers and streams as a source of water. The 

sordid state of water supply in Enugu started with 

the development of the town. In early days, the Aria 

layout, the colliery layout (Udi Siding), and Hill top 

that formed the starting point of Enugu, had a water 

reservoir of about five (5) million capacity. The 

reservoir that is the Iva valley scheme serve the 

growing population until new scheme started 

developing. A critical examination on historical 

development of Enugu municipality will reveal 

clearly that the water supply development is not 

commensurate to the population growth. The 

shortage of water has been a very big problem to the 

residents of Enugu metropolis. The Enugu 

municipal has been characterized by recurring water 

scarcity. Some areas have water occasionally while 

some are totally out of the water supply and 

distribution scheme. For instance, some areas and 

layout at Awkunanaw, Maryland, New GRA, Trans 

Ekulu, Abakpa Nike and Emene are yet to be 

included in the water supply that is equipped with 

water distribution facilities.  Sequel to this 

development, inhabitant of these areas have resorted 

to well water, water tankers, open streams, rainwater 

and spring water. 

When there are no running tap waters in 

most of the buildings in Enugu the consequence is 

that toilets get filled up with undisputed human 

wastes, creating critical health hazards for the 

population. This portends serious threat to dangers 

of epidemics from singular situation if not checked. 

Most of the existing water distribution taps are not 

operational for several months. A tank water 

sourced from Nineth mile of about 2000litres sells at 

a cost of N3000 (three thousand Naira) are 

purchased by household once in one or two weeks 

depending on the family or household size. People 

who cannot afford it travel to any available stream 

around to fetch water for cooking and drinking. 

Besides, as one walks around the city, one regular 

scene early morning or evening is the long queue 

around private dug water wells, plastic and metallic 

tanks sourcing for water. Lots of times are spent to 

get water including the risk involved in crossing 

road with busy traffic. Water scarcity is experienced 

everywhere in the city. It will be a surprise to note 

that most academic institutions and the Enugu State 

Water Corporation Charged with responsibility of 

providing water to the populace water to the 

population have water tankers they used in 

supplying water to their various facilities and 

individual homes. In most homes where there is 

water supply, there is no proper design of water 
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distribution network to serve the upper floors of 

such buildings. 

This government Agency (Enugu State 

Water Corporation) ENSWC in charge of water 

supply and distribution have their existing water 

schemes at Ajalli River and Oji River outside Enugu 

to supply water to inhabitants in Enugu and its 

environs. These water schemes operate minimally or 

below their installed capacity due to administrative 

bottlenecks and lack of technical expertise to 

manage the water scheme effectively. 

The optimized model of water supply 

systems will assist the corporation for greater 

efficiency so that they can transcend from debtor 

organization to profit making organization in order 

to achieve sustainability. 

The major problems responsible for 

inability to meet up with consumption demand are 

lack of financial resources to purchase the necessary 

spare parts and technical experts to turn around the 

fortune of the corporation. The expenditures of the 

corporation are categories into five (5) areas which 

include energy, chemicals, maintenance, 

administrative and personnel. Energy cost is 50 % of 

the capacity of the operating cost, with salaries and 

monuments representing 20 % of overall costs. 

The total installed capacity from the three 

water production facilities is 131, 500 m3/day while 

it achieves only to produce 10% of its total capacity. 

Several of the components for water treatment and 

particularly the electro-mechanical equipment are in 

a high state of disrepair while the electric power 

supply to the installation facilities is also irregular. 

The network data from ENSWC is 

extremely limited to provide adequate information 

but the poor water supply service provided to clients 

suggests that nonrevenue water (NRW) can be 

considered as high or very high i.e. more than 50%. 

The problem of ENSWC to address will include; 

i. Inadequate billing system for water rates 

which affect the total revenue of Enugu 

State Water Corporation and hampers the 

operation of the corporation. 

ii. The breakdown of infrastructural 

components like production facilities, 

distribution system, transmission line, etc. 

distorts the operation support systemof the 

corporation. 

iii. Lack of institutional components in terms 

of project management support 

consultancy, project communication and 

technical assistance affect the performance 

of the corporation. 

iv. The depletion of revenue collected by 

Enugu State Water Corporation makes it 

difficult for them to sustain the operation/ 

maintenance of the facilities and the money 

for capital investment expansion. 

 

II. Methodology 
This study employed a comprehensive 

methodology to assess the financial viability and 

operational efficiency of the Enugu State Water 

Corporation (ENSWC) and to propose an 

optimization model for sustainable water supply. 

The approach integrated financial analysis with an 

examination of existing infrastructure and 

operational practices.Primary data for this study 

were gathered through interviews with technical and 

management staff of ENSWC. This qualitative data 

provided insights into the day-to-day operational 

challenges and management perspectives. 

Secondary data were extensively utilized, drawing 

from various reports by development partners such 

as the World Bank, EGIS consultants, and the 

AgenceFrançaise de Développement (AFD). These 

reports provided historical financial records, 

infrastructure assessments, and previous 

intervention strategies. Additionally, administrative 

maps of Nigeria and Enugu State were referenced to 

delineate the study area and water supply 

infrastructure. Population data for Enugu urban 

Local Government Areas (LGAs), including Enugu 

North, Enugu South, Enugu East, Nkanu West, and 

Nkanu East, were sourced from citypopulation.de 

and various studies funded by AFD and the World 

Bank. 
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Figure 1: Map of Enugu state with Enugu metropolis (Enugu North, Enugu South and Enugu East Local 

Government Area verged in red colour 

Source: Administrative Map of Nigeria from Wikipedia Image, (2021) 

 

III. Results 

The core of the methodology involved a 

detailed financial analysis of ENSWC's performance 

from 2014 to 2018. This analysis aimed to identify 

historical trends in revenues and costs, which are 

indicative of future performance. The financial 

optimization model and proposed tariff structure 

were developed based on three key objectives: 

 

 

 

 

3.1Examination of ENSWC's Financial Position 

A thorough review of the corporation's 

financial statements, including revenues, operating 

expenditures (OPEX), and capital expenditures 

(CAPEX), was conducted. This involved analyzing 

cash sales (metered and unmetered), sales by 

tankers, credit sales, non-operating income, and 

recurring grants. Costs were categorized into 

operating costs (energy, chemicals, maintenance, 

administrative, personnel), assets through 

depreciation, and other charges (finance and other 

charges). 
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Figure 2: Total Current Expenditures versus Total Revenues 2014-2018, in million Naira 

 

Our analysis of the revenues generated by the ENSWC are split between sales of water and other sources of 

revenues.  

 

Table 1: Overall ENSWC revenues in 1000 Naira (2014-2018) 

 
Source: Enugu State Water Corporation 

 

The historic analysis of the revenues of 

ENSWC shows that the overall revenues dropped by 

Naira 1,105 million to Naira 133 million in 5 years. 

This drop is explained because of the end of 

subsidies in 2016 and of the absence of credit sales 

from 2015. Overall, the water sales, constituted of 

cash sales and sales by tankers, have fluctuated 

during these last 5 years, but remain overall with the 

same range between million Naira 143 in 2014 to 

124 in 2018.These sales are the main core business 

of the ENSWC.  

 

3.2Calculation of Current and Sustainable Costs 

The study calculated the current unsustainable cost 

per cubic meter of distributed water and projected 

the sustainable cost required to deliver safe water to 

customers. This calculation incorporated asset 

amortization, including existing electromechanical 

equipment and infrastructure. 

Revenues 2014 2015 2016 2017 2018

Cash Sales (Prepaid /Post Paid Metered) 33 858 30 293 24 349 32 710 38 002

Cash Sales (Unmetered ) 109 561 68 574 55 118 74 046 86 027

Sales by Tankers 2 711 2 002 1 609 2 162 2 512

Credit Sales 359 282 764 614 825 958

Total Operating Income 505 411 101 633 81 690 109 743 127 500

Non Operating Income 8 694 21 827 0 0 0

Recurring Grants 591 769 270 380 0 17 140 5 663

Total Non Operating Income 600 463 292 207 0 17 140 5 663

Total Income 1 105 874 393 840 81 690 126 883 133 162
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Figure 3: Annual Operating Costs 2017 & 2018, Million Naira 

Source: Author’s Field Survey Report 

 

Current Expenditure includes items such as 

direct operating cost, personnel cost, administrative 

cost and Finance and other charges. Total Current 

expenditure in FYA 2014 was N1.59 billion which 

reduced to N1.14 billion in FYA 2015. In FYA 2016 

direct operating cost was estimated at N1.24 billion 

slightly reducing to N1.17 billion in 2017.  Current 

expenditure culminated to about N1.45 billion in 

2018.  

It is important to bear in mind that these 

values are taken as accounting values and not 

economic values, meaning that, in terms of return on 

investment, the economic value could be considered 

much higher (or lower) depending on the use of 

these assets.  

Based on the above analysis, and on the 

assumption of 70% NRW, the current overall unit 

cost is around 1,228 Naira per cubic meter, a long 

way from the current unit sales and the current 

applied tariff.  

 

 
Figure 4: Overall unit cost based on Current Asset Value 

Source: Author’s Field Survey Report 

 

For the financial analysis, we will include 

the investment planned as part of the AFD support, 

which is quoted as being 45 million euro, equating 

to18 billion Naira. This investment will impact the 

overall unit cost, as amortization of this new 

investment will need to be added to the amortization 

of the existing assets. Future revenues and costs 

were forecasted for the immediate, medium, and 

long terms (2020-2029) with the objective of 

enabling ENSWC to achieve financial viability. This 

forecasting was based on several financial and 

traffic assumptions, including increased production 

levels, reduced Non-Revenue Water (NRW), 

increased volume of water distribution, growth in 

active and metered customers, improved bill 

recovery, and greater recovery of bad debts. 
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3.3 Breakeven Analysis and Tariff Study 

A breakeven analysis using a spreadsheet 

method was employed to appraise the financial 

records of the corporation and determine the point at 

which ENSWC could cover its costs. The financial 

model, built in Excel, comprised five spreadsheets: 

Summary, Revenues, Operating Expenditure 

(OPEX), Capital Expenditure (CAPEX), and 

Tariffs.The proposed tariff structure was designed to 

ensure cost recovery and sustainable service 

provision. It incorporated an annual tariff for 

different customer categories (domestic, 

institutional, commercial), a multiplier for cross-

subsidies, a base tariff for financial viability, and an 

annual inflation rate (assumed at 11% for 2020-

2029). Additionally, a monthly fee, independent of 

water consumption, was proposed, encompassing 

connection amortization and a management fee. The 

model also projected customer progression, assumed 

volume of water distributed per domestic customer 

(8 cubic meters per month), and a gradual reduction 

in NRW from 70% in 2020 to 30% by 2025. The 

tariff increase policy was set at 10% per year from 

2020 to 2025, with commercial customers paying 

2.5 times and institutional customers 1.5 times the 

domestic customer tariff. 

 

Table 2: Revenues spreadsheet in the financial model 

 
Source: Author’s Field Survey Report 

Table 3: OPEX spreadsheet in the financial model 

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

1 Number of Customers Increase 6 000 8 000 11 000 12 000 10 000 8 000 6 000 6 000 6 000

Number of domestic customers 9 500 15 500 23 500 34 500 46 500 56 500 64 500 70 500 76 500 82 500

Number of former inactive customers 3000 2 000 5 000 8 000 8 000 8 000 8 000 8 000 8 000 8 000 8 000

Number of commercial and institutional customers 100 1 000 1 100 1 200 1 300 1 400 1 500 1 600 1 700 1 800 1 900

Total number of active consumers 12 500 21 600 32 700 43 800 55 900 66 000 74 100 80 200 86 300 92 400

Assumed volume of water sold per domestic customers (m3/month) 53 8 8 8 8 8 8 8 8 8 8

2 Assumed volume of water distributed (m3/year) Share Increase

Domestic 75% 1 104 000 1 968 000 3 024 000 4 080 000 5 232 000 6 192 000 6 960 000 7 536 000 8 112 000 8 688 000

Commercial 15% 0,00% 165 600 295 200 453 600 612 000 784 800 928 800 1 044 000 1 130 400 1 216 800 1 303 200

Institutional 10% 0,0% 110 400 196 800 302 400 408 000 523 200 619 200 696 000 753 600 811 200 868 800

Total volume distributed (Year) 1 380 000 2 460 000 3 780 000 5 100 000 6 540 000 7 740 000 8 700 000 9 420 000 10 140 000 10 860 000

3 Non Revenue Water (% loss / production) 70% 65% 60% 50% 40% 30% 30% 30% 30% 30%

volume of water produced (m3/year) 365 4 600 000 7 028 571 9 450 000 10 200 000 10 900 000 11 057 143 12 428 571 13 457 143 14 485 714 15 514 286

Daily volume of water produced (m3/year) 12 603 19 256 25 890 27 945 29 863 30 294 34 051 36 869 39 687 42 505

4Tariff with Inflation and increase (Naira/m3) Increase 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

Assumed inflation (%/previous year) 11% 11% 11% 11% 11% 11% 11% 11% 11% 11%

Increase in tarif(%/previous year) 10% 10% 10% 10% 10% 0% 0% 0% 0% 0%

Base Tarif : Domestic metered (Naira/m3) Multiplier 230 279 338 409 495 550 611 679 754 837

Commercial metered ((Naira/m3) 2,5 575 696 843 1021 1236 1372 1523 1691 1878 2085

Institutional metered (Naira/m3) 1,5 345 418 506 613 742 824 915 1016 1128 1253

5 Revenues from sales of water (1000 Naira)

Domestic metered and non metered 253 920 549 072 1 022 112 1 668 720 2 589 840 3 405 600 4 252 560 5 116 944 6 116 448 7 271 856

Commercial metered 95 220 205 459 382 385 624 852 970 013 1 274 314 1 590 012 1 911 506 2 285 150 2 717 172

Institutional metered 38 088 82 262 153 014 250 104 388 214 510 221 636 840 765 658 915 034 1 088 606

Total Revenues from sales of water (1000 Naira) 387 228 836 794 1 557 511 2 543 676 3 948 067 5 190 134 6 479 412 7 794 108 9 316 632 11 077 634

6 Revenues from sales of connections and monthly fee (1000 Naira)

Rental of connections monthly fee (Mgt) Inflation

Tariff of annual rental 240 11% 2 880 3 197 3 549 3 940 4 374 4 856 5 391 5 985 6 644 7 375

revenues from rental 20% 36 000 69 055 116 052 172 572 244 507 320 496 399 473 479 997 573 377 681 450

Sales of new connections Initial value Inflation

Tarif of sale of one domestic connection 12 000 11% 12 000 13 320 14 786 16 413 18 219 20 224 22 449 24 919 27 661 30 704

revenues from sales of new connections 109 200 147 852 164 125 198 597 184 012 163 814 136 939 152 006 168 732

Revenues from rental and sales of connections 36 000 178 255 263 904 336 697 443 104 504 508 563 288 616 936 725 383 850 182

7 Total Revenues from 6 & 7 423 228 1 015 049 1 821 416 2 880 373 4 391 171 5 694 642 7 042 700 8 411 044 10 042 015 11 927 817

Initial value Increase

Bill Recovery 50% 10% 60% 70% 80% 90% 90% 90% 90% 90% 90% 90%

Cash Collected (1000 Naira) 253 937 710 534 1 457 132 2 592 335 3 952 054 5 125 178 6 338 430 7 569 940 9 037 814 10 735 035

8 Revenues collected from bad debts

Ratio Initial value 5% 30% 30% 30% 30% 30% 30% 30% 30% 30%

Bad debts and delayed payments (in 1000 naira) 5 400 000 270 000 361 354 379 285 86 411 131 735 170 839 211 281 252 331 301 260 357 834

9 Total collected revenues 6&7+8 523 937 1 071 889 1 836 417 2 678 747 4 083 789 5 296 017 6 549 711 7 822 271 9 339 074 11 092 869
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Source: Author’s Field Survey Report 

Table 4: CAPEX spreadsheet in the financial model 

Production of water (m3/year) 1 000 4 600 000 7 028 571 9 450 000 10 200 000 10 900 000 11 057 143 12 428 571 13 457 143 14 485 714 15 514 286

COSTS 2 016 2 017 2 018 2 020 2 021 2 022 2 023 2 024 2 025 2 026 2 027 2 028 2 029

Energy 667 223 019 687 843 228 758 535 155 11% 657 800 1 117 543 1 672 650 2 009 400 2 387 100 2 697 943 3 368 143 4 050 600 4 852 715 5 771 315

Chemicals 55 497 997 55 497 997 55 497 997 11% 55 200 98 400 151 200 183 600 218 000 254 315 323 143 390 258 478 029 574 029

Technical Maintenance 103 030 859 21 918 430 118 353 735 11% 538 940 598 224 664 029 737 072 818 150 908 146 1 008 042 1 118 927 1 242 009 1 378 630

Administratives costs 283 546 978 235 725 115 253 155 174 11% 253 155 281 003 311 914 346 225 384 310 426 585 473 510 525 597 583 413 647 589

Personnal Costs 194 152 463 228 411 934 269 308 659 11% 269 309 298 933 331 816 368 316 408 831 453 803 503 722 559 132 620 637 688 908

Total Operating Costs 1 303 451 316 1 229 396 704 1 454 850 720 1 774 404 2 394 103 3 131 609 3 644 613 4 216 391 4 740 792 5 676 560 6 644 514 7 776 803 9 060 471

Naira / m3 386 341 331 357 387 429 457 494 537 584

1 000

COSTS 2 016 2 017 2 018

Energy 667 223 687 843 758 535

Chemicals 55 498 55 498 55 498

Technical Maintenance 103 031 21 918 118 354

Administratives costs 283 547 235 725 253 155

Personnal Costs 194 152 228 412 269 309

Total Operating Costs 1 303 451 1 229 397 1 454 851

Volume produced 5 475 000 5 475 000 5 475 000

costs/m3 produced Average

Energy 121,9 125,6 138,5 128,7 143 159 177 197 219 244 271 301 335 372

Chemicals 10,1 10,1 10,1 10,1 12 14 16 18 20 23 26 29 33 37

Technical Maintenance 18,8 4,0 21,6 14,8 17 19 22 25 28 32 36 40 45 50

Administratives costs 51,8 43,1 46,2 47,0

Personnal Costs 35,5 41,7 49,2 42,1

Operating cost/m3 produced 238,1 224,5 265,7 242,8

ratio 

number of customers 12 500 21 600 32 700 43 800 55 900 66 000 74 100 80 200 86 300 92 400

staff / 1000 customers 500 40 24 16 12 9 8 7 7 6 6
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Source: Author’s Field Survey Report 

Table 5: Summary spreadsheet in the financial model 
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Figure 5: Total revenue of Profit and loss, OPEX relationship graph 

Source: Author’s Field Survey Report 

 

 

 

 

 

 

 

 

 

 

 

 

Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

Total revenues (1000 Naira) 523 937 1 071 889 1 836 417 2 678 747 4 083 789 5 296 017 6 549 711 7 822 271 9 339 074 11 092 869

Total OPEX (1000 Naira) 1 774 404 2 394 103 3 131 609 3 644 613 4 216 391 4 740 792 5 676 560 6 644 514 7 776 803 9 060 471

Profit/loss -1 250 467 -1 322 214 -1 295 191 -965 866 -132 601 555 225 873 150 1 177 757 1 562 271 2 032 399

OPEX subsidies 1 250 467 1 322 214 1 295 191 965 866 132 601 0 0 0 0 0
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Table 6: Tariff structure spreadsheet in the financial model 

NOMINAL TARIFF (Without Inflation) 

 
Source: Author’s Field Survey Report 

 

 

 

 

 

 

 

New Tariff Rule

Variable Part : based on the volume consumed by the customers

Annual Tariff for the category 

= 

(Multiplier of the Category of customer) * Base tariff * ( 1 + ( Previous Year Annual Inflation rate * Annual  % Increase of tariff )) 

4Tariff with Inflation and increase (Naira/m3) Increase 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

Assumed inflation (%/previous year) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Increase in tarif(%/previous year) 10% 10% 10% 10% 10% 0% 0% 0% 0% 0%

Base Tariff : Domestic metered (Naira/m3) Multiplier 230 253 279 307 338 338 338 338 338 338

Commercial metered ((Naira/m3) 2,5 575 633 697 767 844 844 844 844 844 844

Institutional metered (Naira/m3) 1,5 345 380 418 460 506 506 506 506 506 506

Fixed Part : based on the rental of connections + management fee 

Monthly Fee for type of connection 

=

(Depreciation of the connection + Management) * (1+ Previous Year Inflation)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

Domestic Fixed charge, Meter connection 25mm (Naira/m3) 240 240 240 240 240 240 240 240 240 240

Corresponding Non metered customers

number of 

person in 

household

theoretical volume of water 

consumed
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

1 2 460 506 558 614 676 676 676 676 676 676

2 4 920 1 012 1 116 1 228 1 352 1 352 1 352 1 352 1 352 1 352

3 5 1 150 1 265 1 395 1 535 1 690 1 690 1 690 1 690 1 690 1 690

4 7 1 610 1 771 1 953 2 149 2 366 2 366 2 366 2 366 2 366 2 366

5 8 1 840 2 024 2 232 2 456 2 704 2 704 2 704 2 704 2 704 2 704

6 10 2 300 2 530 2 790 3 070 3 380 3 380 3 380 3 380 3 380 3 380

7 12 2 760 3 036 3 348 3 684 4 056 4 056 4 056 4 056 4 056 4 056

8 13 2 990 3 289 3 627 3 991 4 394 4 394 4 394 4 394 4 394 4 394

9 15 3 450 3 795 4 185 4 605 5 070 5 070 5 070 5 070 5 070 5 070

10 16 3 680 4 048 4 464 4 912 5 408 5 408 5 408 5 408 5 408 5 408
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Table 7: REAL TARIFF (Including Inflation of 11 %/annum) 

Source: Author’s Field Survey Report 

 

 
 

IV. Discussion 
The findings from this study underscore the 

severe and multifaceted challenges confronting the 

Enugu State Water Corporation (ENSWC) in its 

mandate to provide sustainable water supply to 

Enugu urban residents. The persistent corporate 

sickness, characterized by dilapidated infrastructure, 

operational inefficiencies, and a critical financial 

deficit, aligns with broader issues observed in urban 

water utilities across many developing countries, 

particularly in Nigeria. The substantial gap between 

ENSWC's operating costs and its revenue 

generation, where revenues constitute less than 10% 

of costs, highlights a fundamental flaw in its 

financial model and operational strategy. This 

financial unsustainability is a primary driver of the 

inadequate service delivery, as it precludes 

necessary investments in maintenance, infrastructure 

upgrades, and capacity building. 

The low plant utilization rates at key 

facilities like the Ajalli Water Treatment Plant and 

Oji River Water Supply Scheme are particularly 

concerning. Operating at 20-32% of installed 

capacity, these facilities are unable to meet the 

demand, leading to widespread water scarcity. This 

underperformance is directly linked to poor 

maintenance, non-functional equipment, and the 

absence of proper disinfection systems, which not 

only reduce output but also compromise water 

quality. The reliance on manual disinfection 

methods, based on best judgment rather than precise 

measurements, poses significant public health risks. 

This situation is further exacerbated by the 

bottleneck in the transmission pipeline, which limits 

the effective delivery of even the reduced water 

production to the service tanks. 

The issue of Non-Revenue Water (NRW), 

estimated at 70%, represents a massive loss of 

treated water and a significant drain on ENSWC's 

resources. This high NRW, coupled with an 

inadequate billing system and extremely low bill 

recovery rates (20-30%), creates a vicious cycle of 

New Tariff Rule

Variable Part : based on the volume consumed by the customers

Annual Tariff for the category 

= 

(Multiplier of the Category of customer) * Base tariff * ( 1 + ( Previous Year Annual Inflation rate * Annual  % Increase of tariff )) 

4Tariff with Inflation and increase (Naira/m3) Increase 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

Assumed inflation (%/previous year) 11% 11% 11% 11% 11% 11% 11% 11% 11% 11%

Increase in tarif(%/previous year) 10% 10% 10% 10% 10% 0% 0% 0% 0% 0%

Base Tariff : Domestic metered (Naira/m3) Multiplier 230 279 338 409 495 550 611 679 754 837

Commercial metered ((Naira/m3) 2,5 575 696 843 1021 1236 1372 1523 1691 1878 2085

Institutional metered (Naira/m3) 1,5 345 418 506 613 742 824 915 1016 1128 1253

Fixed Part : based on the rental of connections + management fee 

Monthly Fee for type of connection 

=

(Depreciation of the connection + Management) * (1+ Previous Year Inflation)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

Domestic Fixed charge, Meter connection 25mm (Naira/m3) 240 266 296 328 365 405 449 499 554 615

Corresponding Non metered customers

number of 

person in 

household

theoretical volume of water 

consumed
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

1 2 460 558 676 818 990 1 100 1 222 1 358 1 508 1 674

2 4 920 1 116 1 352 1 636 1 980 2 200 2 444 2 716 3 016 3 348

3 5 1 150 1 395 1 690 2 045 2 475 2 750 3 055 3 395 3 770 4 185

4 7 1 610 1 953 2 366 2 863 3 465 3 850 4 277 4 753 5 278 5 859

5 8 1 840 2 232 2 704 3 272 3 960 4 400 4 888 5 432 6 032 6 696

6 10 2 300 2 790 3 380 4 090 4 950 5 500 6 110 6 790 7 540 8 370

7 12 2 760 3 348 4 056 4 908 5 940 6 600 7 332 8 148 9 048 10 044

8 13 2 990 3 627 4 394 5 317 6 435 7 150 7 943 8 827 9 802 10 881

9 15 3 450 4 185 5 070 6 135 7 425 8 250 9 165 10 185 11 310 12 555

10 16 3 680 4 464 5 408 6 544 7 920 8 800 9 776 10 864 12 064 13 392
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financial distress. The current billing practices, 

which often involve charging customers for water 

they do not receive, erode public trust and 

willingness to pay, perpetuating the corporation's 

financial woes. This aligns with research indicating 

that urban households are willing to pay for water, 

provided it is reliably available, suggesting that 

improved service delivery is crucial for enhanced 

revenue collection. 

The proposed financial optimization model 

offers a strategic pathway to address these 

challenges. The projected increase in customer base, 

coupled with a significant reduction in NRW and 

improved bill recovery, forms the cornerstone of 

this model. The introduction of a revised tariff 

structure, indexed to inflation and incorporating 

cross-subsidies, is a critical step towards achieving 

financial viability. This approach acknowledges the 

economic realities of Nigeria's double-digit inflation 

and aims to ensure that the cost of water provision is 

adequately covered, including asset amortization 

and future investments. The recommendation for a 

Public-Private Partnership (PPP) model, as 

suggested by EFD Nigeria, could provide the 

necessary capital injection and technical expertise to 

revitalize the water supply infrastructure, while 

metering would ensure fair billing based on actual 

consumption, thereby promoting efficiency and 

sustainability. 

The long-term measures, including 

infrastructure rehabilitation and expansion, are 

essential for meeting the growing demand for water 

in Enugu urban areas. The emphasis on a phased 

approach, with short-term measures focusing on 

immediate operational improvements and financial 

recovery, followed by long-term strategic 

investments, is pragmatic. However, the success of 

this optimization model hinges on the full 

commitment of stakeholders, including the Enugu 

State Government, ENSWC management, and the 

community. Effective governance, transparent 

financial management, and continuous capacity 

building are paramount to translate these 

recommendations into tangible improvements in 

water supply and public health outcomes in Enugu 

State. 

 

V. Conclusion 
The water supply system in Enugu State, 

managed by the Enugu State Water Corporation 

(ENSWC), is in a critical state, characterized by 

severe operational inefficiencies, dilapidated 

infrastructure, and profound financial distress. The 

corporation operates significantly below its installed 

capacity, struggles with an unsustainable tariff 

structure, and faces immense challenges in revenue 

generation and bill recovery. This has led to 

widespread water scarcity, compelling residents to 

seek alternative, often unreliable and unsafe, water 

sources. The financial analysis unequivocally 

demonstrates a substantial disparity between 

operating costs and revenues, rendering the current 

system financially unviable and incapable of 

sustaining essential services or investing in 

necessary infrastructure upgrades. 

However, the proposed financial 

optimization model, integrating strategic 

interventions across operational, financial, and 

governance aspects, offers a clear pathway towards 

sustainability. By focusing on increased production 

efficiency, aggressive Non-Revenue Water (NRW) 

reduction, improved billing and collection 

mechanisms, and a revised, inflation-indexed tariff 

structure, ENSWC can achieve financial breakeven 

by 2024 and foster long-term profitability. The 

willingness of urban households to pay for reliable 

water services presents a crucial opportunity for 

revenue enhancement, provided service delivery is 

consistently improved. The success of this 

comprehensive optimization strategy is contingent 

upon the unwavering commitment of all 

stakeholders, robust governance, and continuous 

investment in both human capital and physical 

infrastructure. 

By diligently implementing these recommendations, 

Enugu State can transform its water supply system 

from a state of crisis to one of sustainability, 

ensuring reliable access to potable water for its 

growing population and fostering economic 

development and public health. 
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