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1 EXECUTIVE SUMMARY 

In Zambia the new regulatory framework from the National Water and Sanitation Council allocates 

licences for all water supply in any given area to the Commercial Utility responsible for that area. 

This has the important implication that these utilities must now take on responsibility for water 

supply in rural villages and rural growth centres, whereas in the past they were only responsible for 

urban and peri-urban schemes. The regulations also require that the Commercial Utilities sign 

agreements with any organisation that they delegate the O&M responsibility to.  

This change necessitates that the Commercial Utilities develop concepts of how they will ensure 

that rural water supply services are delivered, and indeed how this may impact on their long-term 

business model. Between 2020 and 2022 the RWSII programme assisted the Luapula Water and 

Sanitation Company in developing concepts and tools for them to take on this new O&M 

responsibility, which now encompasses the whole of the Luapula Province. In specific the 

programme required the development of  

 Management models for O&M of rural piped water schemes. 

 Guidelines for the implementation of the new management model. 

 Development and signing of Memoranda of Understanding with organisations to 

whom the O&M responsibility has been delegated. 

The starting point for the team assigned to undertake this work was to conduct a review of the 

experience of others in the delivery of rural water supply. Published documentation and interviews 

with various actors and organisations active in managing infrastructure and providing services were 

the main sources of information in the review. The team considered examples that included 

international, national and local Luapula experience. 

Unsurprisingly, the review concluded that the Operation and Maintenance of water supply 

infrastructure and provision of service in rural areas has been implemented for a number of 

decades, but still faces many challenges. Primary amongst these was the inadequacy of the 

collection of user fees (tariffs) in covering the cost of operation and maintenance. Importantly the 

shortcomings of Community Based Management were also identified and reiterated. Other 

challenges were identified, but to a large extent could be related back to the lack of resources for 

operation and maintenance. 

An important consideration in the formulation of a way forward was the financial difficulties that 

Luapula Water and Sanitation Company faces year after year and the fact that rural water supply 

schemes are seldom, if ever, able to produce a financial surplus. Recognition of this fundamentally 

weak financial position was a significant consideration in the formulation of possible management 

models. 

The findings of the review were presented at workshops of people and organisations that were 

project partners or stakeholders in the water supply sector. Following the validation of work done, 

findings and recommendation made, the group agreed that the most feasible approach was to 

implement a Hybrid Model that facilitated the use of Community Based Organisations to carry out 

day-to-day tasks and cover local costs, while ensuring that adequate technical and administrative 

support be put in place through a Support Service Agent role. This Support Service Agent role 
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would support the use of existing capacity and resources within the province through engaging any 

of Local Authorities, Non-Government Organisations, Private Sector Companies, and other 

organisations that may be already active, or show an interest in the future, in provision of water 

supply Operation and Maintenance.  

The adoption of the model described above does result in a number of other organisations taking 

up responsibilities that may otherwise fall to the Utility. However, it will still be necessary for Luapula 

Water to setup systems to manage, regulate and support these organisations. A guideline to 

implementation of the Hybrid Model was developed  to assist the Commercial Utility in this regard.  

The guideline describes the structures and systems that must be implemented to ensure the 

adequate functioning of the management model that has been adopted. 

The identification of a management model does not in itself solve the fundamental challenges that 

the Commercial Utility must contend with. It is widely known that Luapula Water and Sanitation 

Company repeatedly receives poor performance scores and that it is located in perhaps the poorest 

province in the country. The potential for achieving financial viability and improved technical 

performance are severely restricted by the context in which they must provide water and sanitation 

services. It is therefore essential that adequate support be provided to the utility to enable them 

implement the Management Model as described in the reports and other documents produced as 

part of the RWSII programme. This support should begin with the development of a through 

understanding of what the practical requirements and steps to be taken must be in putting in place 

the structures, systems and resources to build the organisational capacity for the current and future 

context as they take up there licenced responsibility for operation and maintenance of rural water 

supply schemes. 
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2 INTRODUCTION 

2.1  Background and Context 

Under GIZ support to the Government of Republic of Zambia, through the MWDS, the Reform of 

the Water Sector Phase II aimed to establish important prerequisites for the implementation of 

prioritized integrated investment packages to improve drinking water and sanitation in rural areas 

and growth centers. Specifically, the support of RWS II was focussed on the Province of Luapula 

in Northern Zambia. This being one of the poorest provinces in the country. 

A specific requirement of the programme was to consider, and make recommendations on, the 

Operation and Maintenance of Rural Water Supply Schemes. In particular the project Terms of 

Reference (ToR) noted the need for „adaptation of institutional arrangements“. An important 

consideration in this regard is the recent change to the regulatory framework for rural water supply.  

In 2018 the national regulator (NWASCO) announced that Commercial Utilities (CUs) would hence 

forth be licenced for all water services in their respective geographic areas of responsibility. Hence,  

the CUs would be responsible for the operation and maintenance of urban, peri-urban and rural 

water supply schemes (Annex 1). However, the details of how such an arrangement/s may work in 

practice were still to be determined.  

The growing trend across the country is that rural water supply infrastructure is being upgraded 

from a point source level of service (handpumps) to piped water schemes that distribute water to 

communal taps and private connections within a village. 

This change in the regulations gave rise to the requirement in the RWSII project ToR to recommend 

management models for such small piped water schemes.. Importantly, the ToR noted that rural 

water supply systems do not have significant tariff raising potential, and hence have doubtful 

commercial viability. Recognising this, and the overall levels of poverty in Luapula Province, it was 

noted in the ToR that operational models to be considered should, as far as possible, not over-

burden the Commercial Utility. 

‘A challenge is obviously that rural WSS does not have a high potential for financial 

viability, and therefore the new models should not overburden the financial and human 

resources of LpWSC, a CU smaller in size and rather financially weak’. 

The „Output 2“ component indicated that the following deliverables where required of the 

Contractor:  

 Situation analysis of Rural WSS in the Luapula Province  

 Recommendation of a Management Model for operations & maintenance of five rural 

water supply schemes. 

 Development of a “Work Plan” for implementation of the recommended O&M Model;  

 Development of Memoranda of Understanding between stakeholders in the 

implementation of the recommended Management Model. 

 Capacity Building of staff and management of  the Luapula Water and Sanitation 

Company. 
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2.2  Service Delivery Challenge and Operational Implications  

The sustainable operation and maintenance of water supply systems is an international  challenge, 

particularly in poorer under-resourced locations.  This is indeed true for Zambia and especially true 

in the relatively less well-off Luapula Province. This area is one of Zambia's ten provinces and is 

located in the northern part of the country, it is named after the Luapula River, which, flowing north, 

marks the border between Zambia and the Democratic Republic of the Congo (DRC). The 

provincial capital is Mansa and, according to the 2010  Zambian census, the province had a 

population of 991 927 (7.6 % of the national population).  The province is further divided into twelve 

districts. 

Water and sanitation services in the urban and peri-urban areas have historically been the 

responsibility of Commercial Utilities (CUs) while the operation and maintenance of rural water 

supplies was carried out by various actors including,  Local Authorities, Non-Governmental 

Organisations (NGOs) and Community-based Organisations (CBOs). The Commercial Utility 

responsible for Luapula Province is the “Luapula Water and Sanitation Company” (LPWSC).   

As is the case in many parts of Africa, water supplies in the Zambian Province of Luapula 

experience numerous breakdowns and service interruptions caused by a lack of adequate 

operation and maintenance arrangements and practices. The long-term sustainability of these 

supplies is clearly at risk unless a more effective model of operation and maintenance is identified 

and implemented.  

Water Service Providers (WSPs) are institutions responsible for the ‘day-to-day’ provision of water 

and sanitation services.  Operational activities they must manage  include – abstraction, treatment, 

storage, transport. To achieve this WSPs must implement – day to day operational activities, 

preventative maintenance, repairs to infrastructure, customer management, occupational health 

and safety programmes as well as monitoring and reporting. In order for these activities to be 

reliably implemented responsible organisations must have effective management systems, 

procedures and practices in place. This report  summarises the work done over the past 2 years 

on the RWSII project to develop a rational management model for O&M of rural piped water supply 

schemes, as the progressively become the responsibility of the Luapula Water and Sanitation 

Company Commercial Utility. 
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3 METHODOLOGY 

3.1  Aims and Objectives 

The aim of this assignment was to develop models and make recommendations on approaches to 

the financing, managing, and resourcing of the operation and maintenance function for piped water 

supplies in Luapula Province. 

The approach to the assignment included: 

 Review and analysis of the theoretical context and framework pertaining to rural 

water supply O&M 

 Collation of lessons and experiences from other countries in Africa, elsewhere in 

Zambia and in Luapula Province itself 

 Identification and discussion on key findings related to water supply O&M 

sustainability 

 Recommendations for an improved O&M model. 

Early in the execution of the assignment it became apparent that developing an O&M management 

model for only the 5 schemes to be rehabilitated under the RWSII programme was too narrow in 

scope. For LpWSC to support rural water supply schemes in a coherent and sustainabe manner 

they would need to have approach that was applicable to all schemes that they are currently 

responsible for, and indeed the many many schemes that they will be responsible for in the future. 

The scale of currently installed water service infrastructure in the province is illustrated below. 

 

Figure 1: Water Supply Infrastructure in Luapula Province (2020) 

During the course of the assignment it soon became apparent during the study and its outcomes 

on models and approaches to the operation and maintenance of piped water supplies would have 

broader relevance for sustainable O&M arrangements for the sector across the whole of the 

country. 
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3.2  Experience in other Countries  

The first task undertaken was to review the experience of others in managing similar rural water 

supply systems. To understand the achievements and challenges of other a survey was done of  

international and Zambian experiences, as well as the current arrangements and practices in 

Luapula Province. The experience was reviewed through interviews and reference to published 

documentation. 

The experience and findings from nine African countries was gathered and reflected on. Importantly 

this review is representative of a wide range of actors in the sector, including funders, operators 

and academics. The countries considered also represented a wide range of national economic 

circumstances, as illustrated below. 

 

Figure 2: Countries in which the Experience with Rural Water Supply was considered 

In Zambia a number of Commercial Utilities have already responded to the new regulations and 

taken on the responsibility for O&M of rural piped water schemes. Research revealed that there 

are also a number of NGOs and Private Sector companies providing water services to various 

communities in different settings. In particular the management arrangementes and experience of 

water supply and sanitation in a refugee camp in the North of Luapula, provided by an international 

NGO was also considered, as was an arrangement in which a Private Sector service provider was 

carrying out operations and maintenance activities around Samfya in the east of the province. 
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Officials from the various organisations were contacted and semi-structured interviews were 

conducted to elicit the local experience in taking up this important responsibility. In specific, 

questions and discussions were centred around the operational model being implemented, 

institutional arrangements, and the basic operational resources required to perform the tasks at 

hand. 

 Infrastructure 

 Facilities (Offices, Workshops, Stores, etc.) 

 Human Resources  

 Vehicles and Equipment 

 Spares 

 Business Systems and Methods 

 Finance and Funding 

The areas of operation of the utilities in Zambia that were reviewd are as illustrated below. 

 

Figure 3: Organisations Contacted and Interviewed in Zambia 

In this research it was re-affirmed that there is a vast body of experience that has been generated 

over decades of work in the rural water supply sector. This research and practice over decades 

has generated a vast body of knowledge that outlines the experiences, challenges and some 

success achieved. Notably, most of the reported experience indicates that significant challenges 

remain albeit that many attempts have been made, and many models tested over the years. As 

with all such projects, the RWSII assignment was limited in the resources and time available. It is 

however felt that the extent of the places and experiences referred to both internationally and locally 

resulted in a representative picture of the management challenges and realities that Luapula Water 

and Sanitation Company will have to contend with as they respond to the new licence conditions 

and take up the recently consequent responsibility in supporting rural water supply schemes.  
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4 OBSERVATIONS AND FINDINGS 

In each of the circumstances investigated for this 

project there is of course a particular context that 

prevails. It is normal for people in any given 

context to believe, and feel, that the 

circumstances and challenges they face are 

unique. However, Through the data collection and 

interviews it soon became apparent that there are 

recurring themes and types of challenge 

encountered.  

 

Figure 4: Cost Coverage from Tariffs 

Similarly, interviews and observations from CUs, NGOs and the private sector in Zambia elicited 

some recurring themes. Many of these were the same as those highlighted from the experiences 

internationally. These recurring themes are noted below: 

Cost recovery and financial viability is a challenge - The research done indicated that all of the 

organisations, projects and agencies and struggled to achieve full cost recovery (OPEX and 

CAPMANEX). This was particularly true for major maintenance (CAPMANEX). There are many 

schemes that do continue to provide services with financial contribution from customers only, albeit 

at low levels of functionality. However when major technical failure occur many of these schemes 

can stand idle for long periods of time, and indeed many fall into states of complete un-

serviceability. Figures published by the UPTIME consortium indicate that their experience is that 

only 25% of O&M costs are recovered from customer tariffs. Further to this, recent work by Pravdi 

et al,  in which they modelled the full cost of maintenance for rural schemes in Kenya indicated that 

only 8% of these costs would be recoverable through user charges. Another challenge service 

providers must accommodate is the availability of alternative sources such as wells, handpumps, 

rivers and ponds. In the rainy season results the availability of water from these sources results in 

a loss of income to service providers as people „defect“ to these sources since it has no financial 

cost to them. Naturally this impacts negatively on the financial viability of the schemes and service 

provision organisations. 

Energy costs represent a high proportion of total costs – Schemes that operate with financing 

from customer tariffs only, find that energy costs make up a large (majority) of their operating costs. 

This high proportion of expenditure on energy is to some extent explained by the low levels of, 

wages paid to scheme operators and other expenditure. Of particular concern is the lack of funding 

for preventative maintenance related to the electro-mechanical equipment. The desire to install 

solar powered systems was a repeating theme. 

Retaining kiosk operators / vendors is a challenge – In most cases kiosk operators are paid on 

the basis of a percentage of sales. It was often reported that the level of sales did not support an 

income that could sustain a person in the job. Hence there is a high turnover of staff, and training 

of new people needs to be repeated over and over. 
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Shortage of vehicles and transport limit effectiveness – This is a universally reported 

challenge, and not only for rural water supply, but for large water utilities as well. The inability of 

staff to move to remote sites severely inhibits their ability to carry out routine, and ad-hoc, O&M 

tasks. The nature of rural piped water schemes is that they are in remote locations, and hence 

transport resources are an especially crucial element for any organisation to able to carry out the 

required O&M tasks.   

Community Based Management on its own doesn’t work – There has been widespread 

comment on the sustainability of Community Based Management (CBM) over the years. The review 

undertaken during this project found that in a number of places support had been put in place to 

work with CBOs. Fore example, the experience of UPTIME in East Africa is that good performance 

(+95% reliability) can be achieved through the use of performance based contracts with 

professional service providers. However the data collected by them indicates that substantial 

subsidy (+75%) is required to achieve such high levels of perfomance. Likewise, Access Water 4 

Zambia have achieved similarly good performance at rural water supply schemes around Samfya 

in the Luapula Province, where they have implemented a system of working with community based 

caretakers, and providing technical support when required to schemes. Academic work undertaken 

in Malawi (Chowns 20151) went into great detail on the cause of failure of CBM. The conclusion of 

this work also indicated a need for adequate support to be put in place. In some cases schemes 

are indeed found to continue functioning, at least to some extent, by communities, but they were 

described in the work by Chowns as „limping“ along. In all cases reviewed it was clear that some 

support had been provided to these apparently independent CBOs, particularly when major 

maintenance was required 

Some CUs in Zambia have deployed their own staff to run rural schemes – In order to 

„professionalise rural water supply“, some CUs in Zambia (including LpWSC) have deployed 

internal staff to work at rural schemes. While this is reported to improve performance, all of those 

interviewed indicated that this resulted in a financial drain on the utility. 

Since the sustainability of rural piped water schemes will now be integrally linked to the 

performance and sustaiinability of the CU whose licence they operate under, the overall 

performance of the CUs in Zambia was also considered in the formulation of management models.  

From the NWASCO annual performance reports it is evident that LpWSC has consistently 

displayed poor performance. Over the past ten years LpWSC has repeatedly appeared in the 

bottom two of the performance rankings provided by NWASCO. In the same reports it is indicated 

that the financial performance of LpWSC is the lowest of all CUs in the country! In the 2020 report 

their O&M cost coverage rate was just 54%, the lowest of all CUs. The next poorest performer 

having a score of 81%. Clearly LpWSC is an organisation facing a formidable financial challenge, 

even considering only the current operations of 6 towns and a few rural piped water schemes.  

  

                                                   

1 WaSH Policy Research Digest ISSUE #6, AUGUST 2017: COMMUNITY MANAGEMENT; Detailed Review of a 
Recent Publication: Rural water supply systems cannot succeed with community management alone; Chowns, E. 
2015. 
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The research on the broader economic circumstances also indicated that Luapula has the highest 

poverty index in the country. Notably the poorest provinces (Luapula and Western), both have 

consistently poorly performing CUs as indicated in the annual NWASCO assessments. As noted 

in figure 2 above, the performance of utilities is often correlated with the per capita income where 

they operate. 

 

Figure 5: Poverty Map of Zambia with 10-year Average Performance (circled) of  Commercial Utilities 

This research on the performance and financial circumstances of LpWSC, along with the general 

state of the financial status of residents in the province, indicate that the organisation is not in a 

strong position with regard to be taking on further operational responsibilities, particularly where 

the schemes in question are likely to require financial support rather than be contributors to the 

cash flow of the organisation. It is evident that some form of financial support will be required to 

support any management model that is adopted. 

Alongside the work being done on developing management models the team working on other 

aspects of the RWS II project undertook an extensive data collection exercise to inform the 

development of DWASHE plans. This included collection of data on the level of household income. 

The distribution of income levels for Mansa District is illustrated in the figure 6 on the next page. 
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Figure 6: Distribution of Household Income and Affordability of Water Services - Mansa District 

The data collected clearly illustrate 1) the much lower level of income in rural areas, and  2) the 

affordability limits that can be realistically expected from consumers. This reaffirms the statement 

in the ToR that „ rural water supply service does not have a high potential for financial viability”. 

The observations and findings from the review of international, Zambian national and local 

Luapula Province experience were carefully considered, shared and debated with a wide range 

of project partners and stakeholders in the formulation of the model for O&M of rural water 

supply schemes that now fall within the mandate of LpWSC. 

5 VALIDATION OF METHODOLOGY AND FINDINGS 

The important observations and findings described above were used in the identification of the 

three O&M management solutions that were presented for consideration. In a workshop setting 

(annex 2) a comprehensive report was given of the observations and findings on the experiences 

of all of the cases considered (fig 2 and 3 above). From the feedback and observations a series of 

challenges that LpWSC is likely to have to address was developed and presented for discussion.
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Figure 7: Observations and Findings from Research on O&M Management Models. 
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These issues were thoroughly debated by the stakeholders present and feedback was given to the 

team working on the development of the management models 

Following this presentation of the findings and consideration of the feedback received, a follow-up 

workshop took place in which the possible models for management of O&M were the context in 

which LpWSC operates and must endeavor to provide service. 

An important consideration in the development and implementation of any Management Model is 

recognition that there are multiple service providers and stakeholders already active in supplying 

water to rural communities. In particular there needs to be consideration of the following types of 

service providers: 

 CBOs 

 Local Authorities 

 NGOs 

 Private sector 

The arrangements to be put in place would have to accommodate the following: 

1. Luapula Water and Sanitation Company is now mandated to be responsible for 

province wide provision of water and sanitation services. 

2. There are a number of service provision arrangements already in place (as described 

above) 

3. Each of the existing service provision arrangements has their own operational 

resources e.g., people, vehicles, and finance. 

4. The financial vulnerability of LpWSC should not be unnecessarily negatively 

impacted 

Three possible management models were suggested, and one was recommended as having the 

best chance at being practical and potentially viable. 

Table 1: Possible Management Models for O&M of Rural Piped Water Supply Schemes. 

 



 

Reform of the Water Sector Programme Phase II in Zambia (RWSII) 
Final report on development of O&M management models for selected rural 

piped water schemes in Luapula Province 

 

 
14 

 

As there is no clear „perfect“ arrangements for a situation were the complex interation of many 

factors results in arguments for and against the various permutations of institutional arrangements 

that may be possible. Arguments for and against the various options were debated as describe 

below. 

Table 2: Consideration of Management Options 

Management Option Pro’s Con’s 

Commercial Utility takes 
full responsibility. 

 

 Aligned to longer term responsibilities 
and vision.  

 Technical expertise available in house.  

 Raises day to day cost to the CU (esp. 
operators salary). 

 Systems must be integrated (e.g., 
Billing). 

Community takes full 
operational responsibility. 

 

 Aligned to longer term responsibilities 
and vision.  

 Technical expertise available in house.  

 Results in low level of service. 
(interruptions). 

 Infrastructure is not maintained. 

 Lots of evidence that this has not 
worked elsewhere. 

Community with CU or 
SSP support. 

 

 Costs constrained through local 
arrangements (e.g., Salaries). 

 Embedded rationing (energy costs). 

 staff may demand salaries aligned 
with CU permanent staff. 

 Behavior of local staff and customers 
not accountable to the CU. 

 CU may not have resources to provide 
support. 

Considering the findings of the review, and the points made above the participants in the workshop 

debated the options presented and it was unanimously agreed that there needed to be an 

arrangement that was a „hybrid of models“ that: 

1. Made maximum use of the positive aspects of a community-based approach, such as 

local people doing local work. 

2. Ensured support for the CBOs that would  carry out day to day O&M. 

3. Allowed various organisations to play a role as a Support Service Provider (SSP) to 

CBOs 

4. Limited the financial demands on LpWSC 

The drafting and signing of Memoranda of Understanding was an important component of the 

project. This task was undertaken in a manner that took into considerations the viewpoints of a 

wide range of stakeholders. This included LpWSC (the license holder, various potential Support 

Service Providers, National and Local Governement Organistions, including the National Regulator 

(NWASCO). A record of meetings and workshops held to inform the development and signing of 

the MoUs is presented in Annex 4. 

Based on the findings from the research on the experience of others, the O&M management model 

that flowed from this, and consultation with potential signatories, a template MoU was drafted 

(annex 5). This document captured the salient points of what would be required to effectively guide 

and regulate the relationship between LpWSC and the various Support Service Providers (SSPs) 

and Community Based Organisations (CBOs) that may be engaged in the provision of water supply 

services. The importance of this at local operational level and also consideration of the national 

implications for CUs all over the country taking on rural water supply as a result of the new 
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licenceing arrangements was recognised. Considering both the local and national implications, the 

content of the document,  was presented at workshops with stakeholders in both Mansa and 

Lusaka (annex 6). The MoU template was updated based on the extensive debate and comments 

made in these workshops. 

This resulting draft MoU framework was then shared with NWASCO for their thorough review. This 

was achieved by making an aural presentation of the draft MoU framework to the NWASCO Team 

by GFA Counsting Group and sharing the soft copy of the draft MoU framework. Extensive 

comments and input were made to the draft MoU framework by NWASCO. A bi-lateral meeting 

between NWASCO and GFA Consulting Group to discuss and agree to the comments and inputs 

was held following NWASCO’s extensive comments and inputs by NWASCO, and this resulted in 

the revised draft MoU framework which consequently formed a basis of bi-lateral meetings with 

partner organisations and parties to the MoU, namely: Access Water 4 Zambia Limited, Luapula 

Water Supply and Sanitation Company Mansa Municipal Council, Mwansabombwe Town Council, 

and Mwense Town Council. Following the development of the MoUs a number of agreements were 

signed in November and December 2022. 

 Mwansabombwe      Rural Growth Centre of Kazembe 

 Mwnense        Rural Growth Centre of Mulundu 

 Access Water for Zambia  For 62 villages 

Fundamental to the partners signing the MoUs was the achieving of the consensus not only to the 

to the content but to the wording of the MoU as well. This, therefore, was attained through bi-lateral 

meetings between GFA Consulting Group and the Parties to the MoU, thus: Access Water 4 

Zambia Limited, Luapula Water Supply and Sanitation Company Mansa Municipal Council, 

Mwansabombwe Town Council, and Mwense Town Council. In general, therefore, the bi-lateral 

meetings involved a thorough review of the whole content and context of the revised draft MoU 

framework, word by word and sentence by sentence, and ultimately providing the content 

applicable and acceptable by the respective party to the MoU. 

These MoUs were subsequently shared with LpWSC for their through comments and inputs prior 

to their finalization and signing. 
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6 IMPLEMENTING THE HYBRID O&M MODEL  

Given the agreement on adoption of the Hybrid Model it then became necessary for the team to 

describe what would be required to successfully implement the arrangements necessary to turn 

this theoretical concept into a working set of procedures and activities for each of the potential 

participants. 

 Luapula Water and Sanitation Company as the license holder, as per the new 

regulatory framework and possibly also as a Support Service Provider. 

 Support Service Providers with systems and staff carrying out technical tasks that 

require higher skills levels and management tasks such as managing procurement 

and logistics, monitoring and reporting. The CU could fulfil this role itself, or appoint 

any one of -  a Local Authority, an NGO, or a Private Sector Company.  

 Community Based Organisations as the organisations with staff performing day to 

day operations at the location of the infrastructure. 

A further round of on-site interviews, observations and research was undertaken to ascertain the 

practical implications of applying the „Hybrid Model“ (annex 6). To address this need for a 

description of what is required in setting up and applying the Hybrid Model two tools were 

developed. 

 A guideline to implementing the model in which the requirements for various 

procedures are outlined. The suggestions in the guideline do recognize that the 

scope of work will begin rather small, but could grow to become the dominant set of 

activities due to the number of rural villages in the province (approximately 1,000 in 

2020) 

 A template “Memorandum of Understanding” between parties participating in water 

service provision for any given community or group of communities. In the 

regulations it is a requirement of NWASCO the the licence holders (CUs) enter into 

agreements with service providers if they choose to delegate water supply provision 

to any other organisation. The need for developing such a template and having  2 of 

such agreements signed (annex 4) was stipulated as a requirement of the project. 

The implementation guideline that has been developed provides a roadmap of what is required to 

put in place the Hybrid Model and for it to function adequately. The guideline recognises that the 

model was selected to ensure that the burden on financial and other resources is spread across 

the various actors that may be involved in any given scheme.  

While the model places a large part of the operational burden on other organisations such as CBOs, 

and other organisations that may act as SSPs, there are still many tasks that must be undertaken 

by LpWSC to ensure that there is adequate monitoring, management and support for all the 

organisations that may become involved. Importantly, in each circumstance there could be varying 

combinations of capacity within the local community (CBO) and the organisations providing 

technical and management support (SSPs). It will be an important task of LpWSC to ensure that 

each of the MoUs is correctly administered and that the water service outcome is compliant with 
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the regulatory requirements, In some cases this may require simple monitoring and reporting, but 

in others active support, and perhaps even contractual discipline may be necessary. 

The content of the Guideline Document is illustrated below. 

 

Figure 8: Guideline for Implementing O&M for Rural Water Supply Schemes 

For each of the items indicated in the figure above there is a comprehensive discussion on what 

must be put in place and what activities need to be undertaken. For most of the chapters of the 

document there are also useful templates such as checklists and reports attached. 

Identifying content and Drafting of the MoU made extensive reference to examples from other 

contexts. This included the examples provided by the world bank and other multi-lateral funding 

agencies. Local examples of service level agreements were also referred to, as were examples of 

contracts with private sector service providers. The challenge in developing the MoU template was 

one of ensuring that the content of any contract (MoU) would be sufficient to be meaningful, while 

not creating a document that was over complicated. In drafting the document there was a repeating 

requirement to phrase the clauses as measurable contractual obligations rather than simple 

guidelines.   

Recognising that putting in place binding clauses in a context where there was little or no 

experience of operating under conditions regulated by a contract also elicited a number of issues 

that required attention. While a contract that is not binding is ineffectual, there was also a desire to 

create circumstances in which breach and ultimate failure of the agreement due to naivete of what 

might transpire rather than real lack of performance was avoided. The solution to this lay in inserting 

a trial period of 3 years into the contractual terms. Hence, the general theme of the Template MoU 

is one of focusing on ensuring reliable service to customers and disputes being resolved through 

negotiation rather than contestation.  
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7 WAY FORWARD 

Crucial to ensuring the successful provision of water supply services to rural communities is the 

development of capacity within LpWSC to undertake their role as the License Holder. This will 

require them to develop organisational structures, systems, and procedures to fulfill roles of 

contract administration, monitoring and reporting, technical, administrative and management 

support to Community based Organisations and Support Service Providers.  

While the Hybrid Model does leave a significant amount of operational responsibility with 

communities, this should not be allowed to become simply another mode of abdication. It is clear 

that CBOs are unlikely to be able to provide water supply services at the level and standards 

required by the regulations from NWASCO, in fact far from it.  

It is therefore imperative that the capacity of CUs be developed to play the support role that will 

inevitably be required of them. The awarding of province wide licenses to the CUs, and the 

consequent responsibility for O&M that follows must be supplemented by adequate support and 

resourcing. It is noted in the NWASCO annual scorecard (2020) that 6 of 11 CUs cannot yet cover 

their current O&M costs from revenues, and LpWSC is the worst performer at 54%. Giving such 

financially unstable CUs an ever-growing responsibility for rural water supply schemes that are 

inherently loss making in and of themselves can only make matters worse. In this regard LpWSC 

is especially vulnerable. Expecting LpWSC to “trade its way out” of the current circumstances of 

weak finances and poor performance is not realistic. 

 It is therefore recommended that a comprehensive support programme be put in place to enable 

LpWSC to implement the structures, systems and procedures as described in the “Guide to 

Implementing Operation and Maintenance for Rural Water Supply Schemes” which has been 

developed as part of the RWS II programme 

An important first step will be to develop a roadmap for the roll-out of LpWSC taking on 

responsibility for rural water supply. Such a roadmap must consider the requirement for 

organisational structures, systems and resources as they relate to, the current scale of 

responsibility (few rural piped water supply schemes), to a situation where this type of technology 

and the related logistical challenge are the dominant aspects of the O&M challenge. This new 

responsibility will require them to build capacity in not only technical aspects of service provision 

but crucially, also contract administration for dealing with Support Service Providers, and 

community development in supporting and managing the participation of Community Based 

Organisations.  

While the management model and guidelines for implementation have been developed and 

validated, the practicalities of implementation should now be identified through development of a 

detailed and realistic business plan (template in annex 7) that identifies the objectives, activities 

and resources required to achieve the goals of LpWSC over time. There must be careful 

consideration of the context that prevails in each of the districts where rural water supply schemes 

will be incorporated into the LpWSC O&M management model. It is only once the practical 

implications of objectives, activities and resurces is understood that the necessary support 

mechanisms and instruments can be developed and put in place. 
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Following the development of a comprehensive business plan and the identification of the changes 

required and development needed within LpWSC steps can be taken, programmes formulated and 

financial support identified for the Organisational Development required. It is anticipated that 

support will be required primarily in the setting up of systems within the utility that assist them in 

their roles as managing the activities and performance of Support Service Providers, supporting 

Community Based Organisations, and providing direct technical support wherever they take on that 

role. All of these responsibilities and tasks that flow from them will require people with skills that 

are currently in short supply within the organisation. This will result in a need for recruitment of new 

stuff and the associated resources (office equipment, transport facilities, etc) required for them to 

perform their assigned tasks. This organisational development required will inevitably require the 

commitment of funding for the foreseeable future. Therefore, an important part of the support 

provided should be in the way of assisting LpWSC to continually seek financial support through the 

development of strong motivations to be presented to potential funders, including national 

government departments, as well as development partners both nationally and internationally. 
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8 CONCLUSION 

The  research and review of international, national, and local experiences in delivering rural water 

supply services that was  carried out under the RWSII programme  has enabled the development 

of an understanding of the challenges that must be addressed by LpWSC now that they have been 

licensed for water supply across the whole province. The scope and scale of rural service provision 

was quantified and the systemic challenges of poverty in the area and the lack of inherently viable 

business propositions have been highlighted. 

Based on the identified challenges and an appreciation of the resources to-hand, a 

recommendation of adopting a Hybrid Model for the management of O&M at rural piped water 

schemes was made at a workshop of stakeholders and interested parties. The Hybrid Model was 

adopted as it struck a balance between maximizing the best parts of community involvement and 

sharing of responsibility with more technically capable and financially sound organisations.  

In making the decision the group did consider the inherently weak financial circumstances 

prevailing in the water sector in Luapula, where many households have low incomes and find piped 

water service to be expensive. Implementation of the Hybrid Model will certainly not provide a 

miraculous turnaround in the fortunes of LpWSC nor rural water supply schemes, but it does 

provide a mechanism to optimize the use of the limited resources that are available. It is however 

clear that adequate financial subsidy would be required to make a success any model for the 

management of O&M of rural water supply schemes. The adoption of a Hybrid Model will to some 

extent limit the financial extent of the subsidy required while still engendering a sense of community 

ownership, responsibility and financial contribution.  

This recommendation did consider the longer-term development of the scope and scale of 

responsibility as infrastructure is implemented and services are rolled to ever more rural 

communities. Importantly, the Hybrid model also provides an opportunity for the participation of 

Local Authorities, NGOs and Private Sector Operators, that bring invaluable resources in the form 

of finance, skilled people and crucial equipment to the sector. 

To assist in implementation of the Hybrid Model a guideline of what must be put in place by LpWSC 

was also developed, this includes a template MoU for agreements between LpWSC (the Licensee), 

Support Service Providers (typically LAs, NGOs, Private Sector Companies), and Communities 

that will benefit from the rural water supply scheme, and also play an important role in carrying out 

day-to-day operational activities. 

The implications of making LpWSC the licensee for the whole province (urban, peri-urban, rural) 

are significant. In the long-run this will impact on the very nature of the organisation as it must adapt 

from the current responsibility of operating and maintaining 6 towns, and a few rural water supply 

schemes, to running many rural schemes (approximately 1,000), an ever-growing number of rural 

growth centers, and a few towns.  

This transition will not be without challenges. It is therefore essential that adequate support be 

provided to LpWSC in implementing the structures, systems, and procedures to be able to 

adequately fulfil this new extended mandate that they now have. 
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Annex 1: The New Regulatory Framework 
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Annex 2: Workshop 1: Presentation of Research on O&M Models  

  



Luapula Piped Water Scheme O&M Models 

Validation Workshop in Luapula, and Online

18 September 2020







Purpose                                  Contents

• Framework of our analysis

• Approach adopted

• International Observations

• Zambian Observation

• Summary of Observations

• Recommendations

• Group Discussions

• Report Back from Groups

• Give feedback to interviewees.

• Validation of the observations.

• Check if there are any gaps in 
information.

• Identify any specific topics cases that 
should be considered.
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Funding of the Sector (IRC – washcost)



What are the limiting factors for 
effective O&M of PWS?

O&M 
Resources 
Required

People / 
Skills

Vehicles

Equipment

Energy
Spares 
Parts

Systems

Funding

Liebig’s Law
Yield is governed by the 
least available resource



Infrastructure Under Consideration
There are currently 5 PWS under consideration. 

This is relatively small scale, but in the long run 
there will be many many more.

Getting a workable model is important,

Sector Wide Approach is needed on technology, 
systems, etc. 

What about handpumps?

They also require technical support.

People ‘pay’ all of the pumping 

and distribution cost.



Project Terms of Reference states…

A challenge is obviously that rural WSS does not have a high potential for 
financial viability, and therefore the new models should not overburden the 
financial and human resources of LpWSC, a CU smaller in size and rather 

financially weak. 

The financial challenges of rural water service provision is a 
recurring theme in the sector.

We have to ask how far tariffs can take us? 

In a recent KfW publication that compared many sites all over the world, 

… the author notes that the outcome of water services delivery is more a function 
of the financial arrangements than it is of the institutional arrangements 



Country Experience Considered
Uganda

South Africa
Mozambique

Central African Republic

Namibia

Kenya

RwandaZambia 

GDP / Cap - USD 984

Tax as % of GDP 9%

GDP / Cap - USD 3,624

Tax as % of GDP 16%

GDP / Cap - USD 1,334

Tax as % of GDP 22%

GDP / Cap - USD 10,037

Tax as % of GDP 29%

GDP / Cap - USD 12,999

Tax as % of GDP 27%

GDP / Cap -USD 2,318

Tax as % of GDP 14%

GDP / Cap - USD 4,509

Tax as % of GDP 15%

GDP / Cap - USD 2,272

Tax as % of GDP 12%

Malawi
GDP / Cap -USD 1,104

Tax as % of GDP 17%



Uganda

• Private Operators prior to 2016.

• NWSC has grown from 20 large towns in 2015 to include hundreds of small schemes within 
areas under the jurisdiction of the Umbrellas.

• ‘Umbrella Organisations’ created as utilities and take over Piped Water Schemes.

• Most ‘viable’ schemes were ‘cherry picked’?

• The utilities deploy own staff for day to day operations.

• Vendors dispense water and collect tariffs and retain 50%.



Challenges reported by Umbrella staff:

• Tariffs don’t cover repair and maintenance costs (day to day ops only)

• Transport is a challenge

• Energy costs are high (there are few solar schemes)

• Kiosk vendors lack financial management skills

• People make use of alternative sources. 

• Capacity of staff to undertake O&M tasks



Rwanda

• Operators manage to address all technical 
issues.

• Nationwide tariffs are set , one for gravity 
schemes and one for pumped schemes.

• These tariffs do not represent the cost 
difference!

• Most bills are paid !!

• Major Maintenance is not funded by POs

• None of the POs reported a profit in the first 
quarter of 2020!

• There are approximately 300 schemes

• 40 Private Operators do all O&M of rural Piped Water Schemes.

• Performance is regulated and tariffs are set by the Rural Utilities Regulatory Authority 
(RURA).



Kenya / Uganda / Central African Republic 

• The participating firms provide 
maintenance support on community 
infrastructure.

• Performance based contracts with local 
communities. 

• Routine maintenance.
• On demand repairs.

• There has not been universal uptake by 
communities.



• There is a significant financial shortfall (75%), which is currently funded through 
donor support.

• Other resources are not reported as being constraints.



Malawi 
(Chowns Report – Academic paper on effectiveness of Community Management)

• CBM enables rural water supply to ‘limp along’,  with functionality of around 70%.

• Users do not fully value the health benefits of clean water. 

• More attention needed on:
• professionalization, 

• upward accountability 

• centralization. 

• Research shows ‘top-down’ performance discipline is key in effective service delivery.

• ‘local ownership’ can be a convenient fig-leaf for abdication of responsibility by those 
with power and resources



• Alternative post-community management framework: 
• Increased funding for recurrent costs;

• Increased professionalization;

• Maintenance and repair by area mechanics rather than users;

• Closer supervision, inspection and audit of installations.



Mozambique    (Review of USAID SCIP Activity)

• Functionality was between around 50%.

• 60% of water points had significant ‘repair’ issues. 

• 12% of water points never got repaired.

• Water quality was poor, but is perceived to be safe!

• 30% of households used secondary sources.

• 80% of water points were ‘well managed’ by community committees.

• Tariff recovery was insufficient (60% pay for water.)
• Feeling was that tariffs were inappropriate

• (see SA example later)





Namibia 

• People use ‘shonas’ during rainy season.

• Wealthy livestock owners keep pumps 
running in dry season, and allow 
community use.



Major 

repairs

2%

HO 

Support

20%

Travel

42%Office 

expenses

3%

Tech 

Support

12%

Energy

2%Material

7%

CBO 5%

Kavango
Budget = US$    990k
ABC    = US$ 2,285k

• The vast distances between schemes results in huge travel costs.

• Available budget is far less than what is required



South Africa 
• After 1994 Community based management was advocated. 

• ‘Support Service Agent’ concept placed in legislation.

• Rapid roll out of infrastructure to address apartheid racial backlogs.

• ‘Free Basic Services’ (unconditional )

grant) introduced around 2001. 

• Municipalities received large 

amounts of money. 

• SSAs were implemented in a number of the rural areas. Very good compliance with level of 
service norms and standards. 

• Rural Municipalities receive the majority of their funding for Water Services (60% – 95%).



Even with substantial subsidy the 
available funding may not be sufficient.

• Total estimate cost = R286m / yr

• E-share (for water and san) = R172m / yr (from DORA)

• Tariff collection = R48m / yr (AFS 2014)

Nature of the infrastructure and  
geography matter

!! A Lot !!

Urban schemes can have very 
different cost drivers

Municipalities gradually decided to take over and run water services themselves.

Some don’t allocate the full amount of the subsidy to Water Service. They are still municipalities 
after all.

Warning… FBS has created a new set of challenges. Be careful to not make mistakes that 
cannot be undone.



• Recent study found that tariffs are unaffordable by a huge percentage of rural population.

Counterintuitively –

The model suggests that more money

will be collected if tariffs are reduced !

The reason is that more households 

are brought into the net faster than 

the amount on the bill drops.

Tariff and Affordability Model for Amathole District Municipality

Projected Revenue = O&M Grant/Transfer = Total Income = 

% of HH that Cannot Afford = Unpaid for Water = Income / HH / yr = 

Income and Consumption Factors:-
Escalation 6% annual income increases

Years 9 number of years since raw data (census) was collected

Median Income Adjustment Factor  100% % of midpoint of income band that is the mean HH income

litres per person per day 60 poor Household 

litres per person per day 250 wealthy Household 

Income Data Source:- 

Number of Households by Size and Annual Income:-
Bottom of Range ➔ 0 1 4,801 9,601 19,601 38,201 76,401 153,801 307,601 614,001 1,228,801 2,457,601

Top of Range ➔ 0 4,800 9,600 19,600 38,200 76,400 153,802 307,600 614,400 1,228,800 2,457,600 4,000,000

Midpoint of Range ➔ 0 2,401 7,201 14,601 28,901 57,301 115,102 230,701 461,001 921,401 1,843,201 3,228,801

1 23079 4405 4505 22172 3574 2411 2755 1406 230 28 46 31

2 6706 4584 2414 14684 6439 1917 1698 1179 505 104 50 46

3 2587 3730 4831 10120 8195 1978 1438 920 383 68 28 37

4 1438 1799 5900 6622 10202 2295 1384 986 505 68 34 44

5 702 825 3989 4409 9407 2037 1012 688 357 51 20 22

6 397 325 2045 3365 7288 2046 711 499 246 46 11 23

7 231 141 801 1992 4564 1871 534 343 146 29 14 12

8 108 68 312 1211 2795 1396 387 208 93 15 11 10

9 71 34 127 622 1613 1032 229 113 58 10 9 7

10+ 74 29 106 609 1909 1944 472 203 79 18 12 14

Tariffs:- Households and Bill Size Graph:-
R/kl Current Tariff Adjustment New Tariff

58.00 fixed 58 0% 58.00 Group 1 100  R/month

range of kilolitres & tariff 0 6 20.00 block 1 20 0% 20.00 Group 2 200  R/month

range of kilolitres & tariff 7 15 26.00 block 2 26 0% 26.00 Group 3 500  R/month

range of kilolitres & tariff 16 25 33.00 block 3 33 0% 33.00 Group 4 1000  R/month

range of kilolitres & tariff 26 40 39.00 block 4 39 0% 39.00 Group 5 2500  R/month

range of kilolitres & tariff 41 500 42.00 block 5 42 0% 42.00

range of kilolitres & tariff 501 1000 46.00 block 6 46 0% 46.00

263,686,000 297,047,825

Access Charge

http://superweb.statssa.gov.za/webapi/jsf/login.xhtml?invalidSession=true&reason=Session+not+established.

33,361,825

93% 92% 1,249

Households Bills



• No mechanisms for measurement, billing and collection in rural areas.

• Unsurprisingly there is resistance when attempts are made to implement billing.

• Initial Level of Service was 25 l/c/d at 200m. 

• Many many households have implemented private connections and consequently demand 
has grown dramatically, outstripping capacity of the infrastructure.

• Rural water service reliability is a constant concern for the public and politicians.

• Officials complain that they do not get enough budget to do O&M.



Costing and financing of small-scale water and sanitation services
(Smits and Fonseca)

WHO et al

Identifying where the gap lies is crucial.

Specific need may not be a focus of funders.
(own treasury or development partners)

It is often difficult to find funding for
Major maintenance (CapManEx)
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Zambia 
• Full O&M cost recovery is the aim (policy ?).

• SOMAP shops don’t all run well.

• Some communities are managing to keep PWS schemes running (‘limping’)
• Challenges are capital expansion.

• Major maintenance.

• Solar power is dramatically reducing electricity costs, but backup power is needed.

• Continuity of supply is not as desired.

• Water quality is sampled sporadically.

• Water Resource Management is not a responsibility of the operators.

• Commercial utilities have deployed their own staff, subsidising from existing tariff base.
• Refugee communities have very limited ability to pay.

• NGOs have used Community Based Operators  (Cost saving ?).

• Some success with prepaid meters - Improved cash flow – systems of ‘dispensing credit’ 
required.

• Some CUs have good IT based billing systems. Soft copy bills – cellphone distribution –
cellphone payments.



• NGOs have implemented an approach similar to ‘Uptime’ and ‘SSAs’ described earlier.
• Also see less than 100% uptake by communities.
• Day to day ops cost is covered. Management is subsidised.

• Vendors resign often, job is not lucrative enough (also said about APMs).

• There needs to be financial viability throughout the value chain.

• LA may  be reluctant to hand over schemes as they generate cash flow.

• Corrosivity of water pH = 4.    This caused failure of 42% of handpumps. 

• Lightning damage to submersible pumps.



Pt Supply

Elec Elec Fuel Elec Fuel Solar Gravity Elec Fuel Solar

Chienge 0 350

Nchelenge 2 475 2 0 0 1 0 3 3

Mwansabombwe 0 160 0 0 0 0 4 0 0

Kawambwa 1 255 0 0 0 0 0 0 1

Mwense 1 428 1 0 0 0 14 0 4

Chipili 0 143 0 0 0 1 2 0 0

Mansa 1 530 0 0 0 0 0 0 3

Samfya 1 373 0 0 0 0 0 0 14

Chembe 0 140 0 0 0 0 1 0 0

Milenge 0 429 0 0 0 0 1 0 1

Chifunabuli 0 357 1 0 1 0 0 0 1

Lunga 0 70 0 0 0 0 0 0 2

Total 6 3710 4 0 1 2 22 3 29

Hand Pumps
Surface Water Borehole Water

Number of Water Supply Schemes in Luapula Province

District

Urban Rural

Main Town 

Schemes
Peri Urban Schemes

Growth Node or Rural Piped Water Schemes



Map of distribution of Infrastructure in 
Luapula



Luapula Water and Sanitation (NWASCO 2019)

Quality Management is good

Continuity of supply is good

Credit control is problematic
Financial Viability is the lowest of all CUs

( by far)



Luapula has the highest 
Poverty Index relative to 

other parts of the country



Does CU performance follow poverty levels

Luapula 80.2 54

North East 72.5

Eastern 74.9

Lusaka 34.4 102

Central 55.7

Copperbelt 39.7

Southern 66 102

Western 74.1

North Western 68.4 94



Returning to the O&M Resource Requirements Framework

O&M 
Resources 
Required

People / 
Skills

Vehicles

Equipment

Energy
Spares 
Parts

Systems

Funding

LuWSC already operates technologically complex 
infrastructure that is far more challenging than the 
small piped water schemes that are being developed

They do face challenges on each of the basic 
resources, but after all, they are providing 
services !!

Funding the operations of the company 
are extremely challenging.  

Opportunity to realise sufficient funding through 
enhancement of revenue collect is very limited  

Introduction of solar and prepaid 
technology will require development of 
skills and systems.  
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Objectives of these Group Discussions   

• Give feedback to interviewees.

• Validation of the observations.

• Check if there are any gaps in information.

• Identify any specific topics cases that should be 
considered.



How do we ‘solve the equation’ of … 
• Business processes required to…
• Deliver an acceptable service…
• With the resources available…
• In the context that prevails?

Required Business Processes Necessary Resources

What are the biggest:-
• Risks
• Opportunities

Group Discussions

What actions can be identified here and now? 

Considering what we have heard today, and your experience in the  sector…



Day to Day Operations

Major Maintenance

Billing

Procurement

Reporting

Technical Services (WRM, WDM, IAM, etc)

Administration

Processes to Consider



Sector Building 
Blocks

• Policy and Legislation

• Institutions

• Infrastructure

• Funding

• Water Resources

Operations 
Resource 

Requirement

• People and Skills

• Vehicles and Equipment

• Spare Parts, Energy and Other Consumables

• Systems and methods

Organisational 
resources

• The Ministry

• The Commercial Utility

• Local Government

• NGOs

• Private Sector (incl. pump mechanics)

Water Services 
Provision  Business 

Processes



How do we ‘solve the equation’ of … 
• Business processes required to…
• Deliver an acceptable service…
• With the resources available…
• In the context that prevails?

Required Business Processes Necessary Resources

What are the biggest:-
• Risks
• Opportunities

Group Discussions

What actions can be identified here and now? 

Considering what we have heard today, and your experience in the  sector…



Presentation 

from

Each Group



The Ratio of Resource vs Challenge Matters

Good Strategy & TacticsDominate in the field Guerrilla Tactics

Our resources

The challenge



Objectives of these Group Discussions   

• Give feedback to interviewees.
• Validation of the observations.
• Check if there are any gaps in information.
• Identify any specific topics cases that should be considered.
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Sector Wide Approach

• A strategic framework is required (see SA example)
• Regulation

• Funding of ‘washcost’ using ‘TTT’

• Planning



 

Reform of the Water Sector Programme Phase II in Zambia (RWSII) 
Final report on development of O&M management models for selected rural 

piped water schemes in Luapula Province 

 

 
 

 

Annex 3: Workshop 2: Presentation of O&M Models 

  



Luapula Piped Water Scheme O&M Models 

Workshop in Luapula, and Online

26 February 2021



Contents

• Background

• Findings of the Study
• International Observations

• Zambian Observation

• Operation and Maintenance Models

• Group Discussions

• Report Back from Groups





OPEX

MANEX
CAPMANEX

CAPEX

DIRECT INDIRECT 

Costing and financing of small-scale water and sanitation services
(Smits and Fonseca)

WHO et al

Identifying where the gap lies is crucial
• This may not be a focus of funders

Taking on New Operational Units



Project Terms of Reference states…

‘A challenge is obviously that rural WSS does not have a high potential for 
financial viability, and therefore the new models should not overburden the 
financial and human resources of LpWSC, a CU smaller in size and rather 

financially weak’. 

The financial challenges of rural water service provision is a 
recurring theme in the sector.

We have to ask how far tariffs can take us? 

In a recent KfW publication that compared many sites all over the world, 

… the author notes that the outcome of water services delivery is more a 
function of the financial arrangements than it is of the institutional 

arrangements 



Infrastructure Under Consideration

There are currently 5 PWS under 
consideration. 

This is relatively small scale, but in the 
long run there will be many more.

[What about handpumps]
??? 



Resource Abstraction Treatment Transmission Storage Distribution

CollectionTransportTreatmentDisposal

CaptureStorageCollectionTransportTreatmentDisposal

Operational Support

Engineering 
Support

Administrative 
Support

Fuel Delivery

WSP/CSP 
Management

Pipeline 
Maintenance

Structures 
Maintenance

Building 
Maintenance

Electro-Mech 
Maintenance

Performance 
Monitoring

Billing/Sales

IAM

WRM

WDM

Procurement

Financial 
Management

Fleet 
Management

HR 
Management

New Customer 
Management

Quality 
Control

IT/GIS

Hydraulic 
Analysis

OHS / EIA

Tech 
Specification

Customers

Capture

Sewerage

FSM

Potable Water

Business Processes

New 
Connections

Forecasts
& Planning

Pipeline 
Repair

Electro-Mech 
Repair

Building 
Repair

Structures 
Repair

Cash & Credit 
Control



What are the limiting factors for 
effective O&M of PWS?



Country Experience Considered
Uganda

South Africa
Mozambique

Central African Republic

Namibia

Kenya

RwandaZambia 

GDP / Cap 984

Tax as % of GDP 9%

GDP / Cap 984

Tax as % of GDP 9%

GDP / Cap 984

Tax as % of GDP 9%

GDP / Cap 984

Tax as % of GDP 9%

GDP / Cap 984

Tax as % of GDP 9%

GDP / Cap 984

Tax as % of GDP 9%

GDP / Cap 984

Tax as % of GDP 9%

GDP / Cap 984

Tax as % of GDP 9%

Malawi





• Recent study found that tariffs are unaffordable by a huge percentage of rural population.

Counterintuitively:–

More money would be collected 

if tariffs are reduced !

Tariff and Affordability Model for Amathole District Municipality

Projected Revenue = O&M Grant/Transfer = Total Income = 

% of HH that Cannot Afford = Unpaid for Water = Income / HH / yr = 

Income and Consumption Factors:-
Escalation 6% annual income increases

Years 9 number of years since raw data (census) was collected

Median Income Adjustment Factor  100% % of midpoint of income band that is the mean HH income

litres per person per day 60 poor Household 

litres per person per day 250 wealthy Household 

Income Data Source:- 

Number of Households by Size and Annual Income:-
Bottom of Range ➔ 0 1 4,801 9,601 19,601 38,201 76,401 153,801 307,601 614,001 1,228,801 2,457,601

Top of Range ➔ 0 4,800 9,600 19,600 38,200 76,400 153,802 307,600 614,400 1,228,800 2,457,600 4,000,000

Midpoint of Range ➔ 0 2,401 7,201 14,601 28,901 57,301 115,102 230,701 461,001 921,401 1,843,201 3,228,801

1 23079 4405 4505 22172 3574 2411 2755 1406 230 28 46 31

2 6706 4584 2414 14684 6439 1917 1698 1179 505 104 50 46

3 2587 3730 4831 10120 8195 1978 1438 920 383 68 28 37

4 1438 1799 5900 6622 10202 2295 1384 986 505 68 34 44

5 702 825 3989 4409 9407 2037 1012 688 357 51 20 22

6 397 325 2045 3365 7288 2046 711 499 246 46 11 23

7 231 141 801 1992 4564 1871 534 343 146 29 14 12

8 108 68 312 1211 2795 1396 387 208 93 15 11 10

9 71 34 127 622 1613 1032 229 113 58 10 9 7

10+ 74 29 106 609 1909 1944 472 203 79 18 12 14

Tariffs:- Households and Bill Size Graph:-
R/kl Current Tariff Adjustment New Tariff

58.00 fixed 58 0% 58.00 Group 1 100  R/month

range of kilolitres & tariff 0 6 20.00 block 1 20 0% 20.00 Group 2 200  R/month

range of kilolitres & tariff 7 15 26.00 block 2 26 0% 26.00 Group 3 500  R/month

range of kilolitres & tariff 16 25 33.00 block 3 33 0% 33.00 Group 4 1000  R/month

range of kilolitres & tariff 26 40 39.00 block 4 39 0% 39.00 Group 5 2500  R/month

range of kilolitres & tariff 41 500 42.00 block 5 42 0% 42.00

range of kilolitres & tariff 501 1000 46.00 block 6 46 0% 46.00

263,686,000 297,047,825

Access Charge

http://superweb.statssa.gov.za/webapi/jsf/login.xhtml?invalidSession=true&reason=Session+not+established.

33,361,825

93% 92% 1,249

Households Bills



Local 
Government

Commercial 
Utility

Commercial 
Utilities

Local 
NGO

The 
Ministry

International 
NGOs



Observations from Zambia 
• Some communities are managing to keep schemes running (‘limping’)

• Challenges are capital expansion.

• Major maintenance (CAPMANEX)

• Solar power is dramatically reducing Electricity costs, but backup power is needed.

• Continuity of supply is not as desired

• Water quality is sampled sporadically

• Water Resource Management is not a responsibility of the operators

• Some CUs have deployed their own staff, and are subsidising from broader 
tariff base

• Vendors resign often, job is not lucrative enough (also reported about 
APMs)

• NGOs have used Community Based Operators  (Cost saving)

• LG may  be reluctant to hand over schemes as they generate cash flow. (?)





Luapula (ZMW 180) … 41 % of National Avg

Central (ZMW 392) 

Copperbelt (ZMW 752)

Lusaka (ZMW 794)

Household Income

Zambia Average (ZMW 444)



Luapula Water and Sanitation (NWASCO 2019)

Quality Management is good

Continuity of supply is good

Credit control is problematic
Financial Viability is the lowest of all CUs

( by far)



Proposed Models
• There is no single correct model!

• No model will easily solve fundamental resource deficits and non-viable trading propositions

• What operational resources and arrangements are required to sustain the functionality of 
the installed infrastructure?

• Will the new schemes be ‘cash positive’ undertakings?
• Are the ‘real’ operational resources available.

• Available institutional resources:

• Luapula Water and Sanitation Company (the Commercial Utility.

• Community based organisations

• Private Sector (including small scale contractors such as handpump mechanics and kiosk agents).

• Various non-governmental organisations.



Possible Models
O&M Aspects Option 1 Option 2 Option 3 

Description 
Full O&M responsibility 
taken by the CU. All staff 
employed by CU. 

Community based 
management. All O&M 
matters dealt with at 
community level. Support 
from other agencies 
(NGOs, CU, and NGOs) on 
an ad-hoc / emergency 

A hybrid of community 
based responsibility for 
day to day operations and 
technical support from 
either the CU or a willing 
and adequately resourced 
NGO 

Day to day ops CU CBO CBO 

Minor repairs CU CBO CBO 

Major repairs CU 
Emergency support from 
LG, CO, or NGOs 

CU / NGO 

Billing and credit 
control 

CU with Kiosk Agents CBO CBO 

New connections CU CBO CU 

Spare part provision CU CBO CU / NGO 

Technical support * CU LG (minimal) CU / NGO 

Provision of fuel CU CBO CBO 

Payment for 
electricity 

CU CBO CBO 

 



Scenarios (for and against)

• Commercial Utility takes full responsibility.
• For: -Aligned to longer term responsibilities and vision. 

-Technical expertise available in house. 
• Against: -Raises day to day cost to the CU (esp operators salary).

-Systems must be integrated (e.g. Billing).

• Community takes full operational responsibility.
• For: -Costs constrained through local arrangements (e.g. Salaries)

-Embedded rationing (energy costs).
• Against: -Results in low level of service. (interruptions).

-Infrastructure is not maintained.
-Lots of evidence that this has not worked elsewhere.

• Community with CU support.
• For: -Costs constrained through local arrangements (e.g. Salaries).

-Embedded rationing (energy costs).
-

• Against: -staff may demand salaries aligned with CU permanent staff.
-Behaviour of local staff and customers not accountable to the CU.
-CU may not have resources to provide support.



Implementing Operational Arrangements

• The financial position of households and water services institutions is

precarious.

• What financial resources are actually available

• Tariffs

• Grants from central government

• Development partners.

• Commercially unviable services should be cross subsidised by wealthier

domestic and business consumers.

• Evidence is that this will not be possible in Luapula for the foreseeable future.



Implementing Operational Arrangements

• Recommended that Option 3 be adopted.

• Limit the costs on Luapula Water and Sanitation Company.

• Utilisation of Community Based Operators and the direct payment of energy costs by the

community will serve to limit costs and ration consumption.

• Local pump mechanics and other community members can be utilised as much as possible.

• Wherever possible, the involvement of NGOs that can support service provision should be

accepted and encouraged. (governed by clear ‘Memoranda of Understanding’)



Implementing Operational Arrangements

• CU to support of CBOs

• technical and governance issues.

• neglect of this important function will lead to degradation of infrastructure and to a

declining LoS.

• Continued lobbying in the sector for resources required to ensure sustainable

long-term service provision.

• A sector-wide approach to financing, that considers the full lifecycle costs, must

be developed.
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Annex 4: Signed Memoranda of Understanding 

  



MEETINGS HELD IN DEVELOPING AND SIGNING MOU1 

SN DATE  PLACE TITLE OF 
MEETING  

MEETING OBJECTIVES  PARTICIPANTS  OUTPUTS/OUTCOMES  

 17 November 2021 Mwense   Presentation of content of MoU 

 Discussions on contractual matters that may require 
negotiation 

 GFA 

 Officials of Mwnese Local Authority 

Comments on the regulatory 
changes 

 18 November 2021 Samfya   Presentation of content of MoU 

 Discussions on contractual matters that may require 
negotiation 

 GFA 

 Senior Managers of Access Water for 
Zambia 

Comments on the concerns 
of a private operator, Includ-
ing input from a PPP consult-
ant with ADB (Manila) 

 6 July 2022 Mansa   Share content of the draft MoUs with stakeholders. 

 Present to stakeholders to the complexities of im-
plementing effective O&M Models. 

 Enable stakeholders to appreciate the challenges 
and risks and benefits associated with entering con-
tractual arrangements when outsorcing O&M ser-
vice. 

 Receive feedback from stakeholders. 

 GFA 

 Officials of LpWSC 

 Officials of the Mansa Town Council 

 Others (see attendance register) 
 

Comments on emphasis, 
structure and content of the 
draft MoU 

 8 July 2022 Lusaka   Share content of the draft MoUs with stakeholders. 

 Present to stakeholders to the complexities of im-
plementing effective O&M Models. 

 Enable stakeholders to appreciate the challenges 
and risks and benefits associated with entering con-
tractual arrangements when outsorcing O&M ser-
vice. 

 Receive feedback from stakeholders. 

 GFA 

 Ministry of Water Development and 
Sanitation 

 NWASCO 

 GIZ 

 Others (see attendance register) 

Comments on emphasis, 
structure and content of the 
draft MoU 

 4 October 2022 Mansa   Presentation of content of MoU 

 Discussions on contractual matters that may require 
negotiation 

 GFA 

 MD of LpWSC (and other senior man-
agers) 

Comments on emphasis, 
structure and content of the 
draft MoU 

 5 October 2022 Samfya Discussion on 
signing of MoU 

 Discuss signing of MoUs.  

 Identify any changes that signatory party may re-
quire 

 GFA 

 Access Water for Zambia 

Comments on emphasis, 
structure, and content of the 
draft MoU 

 7 October 2022    Discuss content and contractual provisions of the 
draft MoU 

 NWASCO Comments on empahis, 
structure and content of the 
draft MoU 



SN DATE  PLACE TITLE OF 
MEETING  

MEETING OBJECTIVES  PARTICIPANTS  OUTPUTS/OUTCOMES  

 19 October 2022 Lusaka Discussion on 
NWASCO input 
and comments 
to MoU 

 Discuss input and comments provided by NWASCO 
to the MoU 

 Agree on the content of the revised draft MoU 
framework 

 GFA 

 NWASCO 

Revised draft MoU frame-
work 

 11 November 2022 Mansa Discussion con-
tent of revised 
draft MoU 
framework and 
roadmap for the 
signing of the 
MoU 

 Discuss content of revised draft MoU framework  

 Discuss roadmap for the signing of the MoUs. 

 GFA 

 Statutory Manager LpWSC 

Agree on content and 
roadmap 

 14-15 November 2022 Mwense Discussion on 
signing of MoU 

 Discuss and agree on the content of the MoU. 

 Finalize the MoU. 

 Sign MoU. 

 GFA 

 Mwense Town Council 

MoU content finalized in 
readiness for signing  

 16-17 November 2022 Mwansabombwe Discussion on 
signing of MoU 

 Discuss and agree on the content of the MoU. 

 Finalize the MoU. 

 Sign MoU. 

 GFA 

 MwansabombweTown Council 

Signed MoU 

 21 November 2022 Mansa Discussion on 
signing MoU 

 Discuss and agree on content of Access Water 4 
Zambia MoU with LpWSC 

 Share agreed content with Access Water 4 Zambia 

 GFA 

 Statutory Manager LpWSC 

MoU content agreed with 
LpWSC and shared with Ac-
cess Water 4 Zambia 

 22-23 Mwense MoU signing  Finalize MoU content   GFA 

 Mwense Town Council 

Signed MoU 

 1 December 2022 Mansa Discussion on 
signing of MoU 

 Received input on content agreed to by LpWSC 
from Access Water 4 Zambia. 

 Shared input with LpWSC. 

 GFA 

 Access Water for Zambia 

 Statutory Manager LpWSC 

Input from Access Water re-
viewed by LpWSC 

 7 December 2022 Mansa Discussion on 
signing of MoU 

 Discuss signing of MoUs.  

 Follow up on the content provided by Access Water 
4 Zambia with LpWSC. 

 GFA 

 Statutory Manager LpWSC 

Finalized content of the MoU 

 8 December 2022 Mansa MoU signing  Signing the MoU by Access Water for Zambia  GFA 

 Access Water 4 Zambia 

Signed MoU 

 12 December 2022 Mansa MoU signing  Signing the MoU by LpWSC  GFA  

 LpWSC 

Signed MoU 
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Luapula Piped Water Scheme O&M Models 

Recap on Work so Far

Luapula

6 July 2022



What is a Service Delivery Model



Key Elements of a Service Delivery Model

Service 
Delivery 
Model

Finance

Coordination

Monitoring

Water Resources 
and Environment

Gender and Social 
Inclusion

Institutional 
Arrangements

Institutional 
Capacity

Strategic Planning

Infrastructure and 
Equipment

Accountability and 
Regulation



Components of a Service Delivery Model



Contents

• Background

• Findings of the Study
• International Observations

• Zambian Observation

• Operation and Maintenance Models

• Group Discussions

• Report Back from Groups





OPEX

MANEX
CAPMANEX

CAPEX

DIRECT INDIRECT 

Costing and financing of small-scale water and sanitation services
(Smits and Fonseca)

WHO et al

Identifying where the gap lies is crucial
• This may not be a focus of funders

Taking on New Operational Units



Project Terms of Reference states…

‘A challenge is obviously that rural WSS does not have a high potential for 
financial viability, and therefore the new models should not overburden the 
financial and human resources of LpWSC, a CU smaller in size and rather 

financially weak’. 

The financial challenges of rural water service provision is a 
recurring theme in the sector.

We have to ask how far tariffs can take us? 

In a recent KfW publication that compared many sites all over the world, 

… the author notes that the outcome of water services delivery is more a 
function of the financial arrangements than it is of the institutional 

arrangements 



Infrastructure Under Consideration

There are currently 5 PWS under 
consideration. 

This is relatively small scale, but in the 
long run there will be many more.

[What about handpumps]
??? 



Resource Abstraction Treatment Transmission Storage Distribution

CollectionTransportTreatmentDisposal

CaptureStorageCollectionTransportTreatmentDisposal

Operational Support

Engineering 
Support

Administrative 
Support

Fuel Delivery

WSP/CSP 
Management

Pipeline 
Maintenance

Structures 
Maintenance

Building 
Maintenance

Electro-Mech 
Maintenance

Performance 
Monitoring

Billing/Sales

IAM

WRM

WDM

Procurement

Financial 
Management

Fleet 
Management

HR 
Management

New Customer 
Management

Quality 
Control

IT/GIS

Hydraulic 
Analysis

OHS / EIA

Tech 
Specification

Customers

Capture

Sewerage

FSM

Potable Water

Business Processes

New 
Connections

Forecasts
& Planning

Pipeline 
Repair

Electro-Mech 
Repair

Building 
Repair

Structures 
Repair

Cash & Credit 
Control



What are the limiting factors for 
effective O&M of PWS?



Country Experience Considered
Uganda

South Africa
Mozambique

Central African Republic

Namibia

Kenya

RwandaZambia 

GDP / Cap 984

Tax as % of GDP 9%

GDP / Cap 984

Tax as % of GDP 9%

GDP / Cap 984

Tax as % of GDP 9%

GDP / Cap 984

Tax as % of GDP 9%

GDP / Cap 984

Tax as % of GDP 9%

GDP / Cap 984

Tax as % of GDP 9%

GDP / Cap 984

Tax as % of GDP 9%

GDP / Cap 984

Tax as % of GDP 9%

Malawi







https://public.tableau.com/app/profile/efcatunc/viz/AffordabilityAssessmentTool/Instructions

Household income and affordability trends
follow a similar pattern in all communities

South Africa

United States of America



Household Income
• Zamstat data on H-Hold Inome. 
• NB… National avg HH income is similar to survey results for Mansa.
• NB… Rural incomes are MUCH lower than the national avg

Avg HH Income = ZMW 1,997 / mth

3% = ZMW 60 /MTH





• From the survey we see that 
the majority of households in 
Mansa have very low income. 

• The distribution of 
income/affordable cost of 
water is illustrated in the 
graph

• Assuming the guideline that 
3% of H-Hold income is the 
guideline on affordability.

• This graph represents the 
“distribution” of how many H-
holds can afford any given 
monthly cost of water.

Survey of Household Income



Scope of Responsibility
• The province has close to 1,000 settlements !

• Current operations
• A number of towns (6)
• Sophisticated technology
• Piped distribution

• Adding the Rural Growth Centres
• Sophisticated technology (nb. solar power)
• Piped distribution
• Increased resources required
• Financial viability may be uncertain

• The “End Game”
• Many rudimentary pt sources
• Growing amount of sophisticated infrastructure
• Logistical challenges.

Centroids of Settlements in Luapula
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Observations from Zambia 
• Some communities are managing to keep schemes running (‘limping’)

• Challenges are capital expansion.

• Major maintenance (CAPMANEX)

• Solar power is dramatically reducing Electricity costs, but backup power is needed.

• Continuity of supply is not as desired

• Water quality is sampled sporadically

• Water Resource Management is not a responsibility of the operators

• Some CUs have deployed their own staff, and are subsidising from broader 
tariff base

• Vendors resign often, job is not lucrative enough (also reported about 
APMs)

• NGOs have used Community Based Operators  (Cost saving)

• LG may  be reluctant to hand over schemes as they generate cash flow. (?)



Luapula Water and Sanitation (NWASCO 2019)

Quality Management is good

Continuity of supply is good

Credit control is problematic
Financial Viability is the lowest of all CUs

( by far)



Most frequent NWASCO ranking of CU performance (2010 – 2020)

• Mapping CU performance over 10 yrs against regional poverty.
• Weakest performance is observed in poorest areas

After Deming:

“I should estimate that in my experience most 
troubles and most possibilities for improvement 
add up to the proportions something like this:

• 94% belongs to the system”





Luapula (ZMW 180) … 41 % of National Avg

Central (ZMW 392) 

Copperbelt (ZMW 752)

Lusaka (ZMW 794)

Household Income

Zambia Average (ZMW 444)



Financial Impact of Taking on Deficit Generating Schemes

• Taking up ever more unprofitable areas will ultimately lead to break-even  or even a 
aggregate deficit.



Financial Impact of Taking on Deficit Generating Schemes

• Luapula Water already has a 42% deficit on covering O&M costs (see NWASCO report)
• Adding unprofitable schemes will result in an even greater deficit



Recommendations - Policy
Increases in production efficiency might decrease costs, and should be pursued when possible, but in
many cases the cost of access will need to be subsidized in order to make access more affordable. Indeed,
WaSH access is currently subsidized in many locations around the globe, including Zambia. But it is
important that subsidies are designed in such a way that they encourage improvement and expansion of
access over time and have a net positive impact over all locations and social groups. 

Furthermore, it is important to create mechanisms for transparency, both for affordability metrics as well as the 
distribution of subsidies among different social groups and wealth categories. It has been observed that subsidies 
do sometimes go to more privileged or better resourced households, while marginalized and poorer
households are over-looked. 

Affordability is likely a major barrier for the extension of basic WaSH access to 
all Zambian households, and we would argue that adopting an indicator of 

affordability should be a priority for policy makers in the WaSH sector in order 
to make sure that subsidies are distributed in such a way that those who can 

least afford basic access are prioritized.

Quotes from Recent Paper on Zambia Water Sector



Proposed Models
• There is no single correct model!
• No model will easily solve fundamental resource deficits and non-viable trading 

propositions

• What operational resources and arrangements are required to sustain the 
functionality of the installed infrastructure?

• Will the new schemes be ‘cash positive’ undertakings?
• Are the ‘real’ operational resources available.

• Available institutional resources:

• Luapula Water and Sanitation Company (the Commercial Utility.

• Community based organisations

• Private Sector (including small scale contractors such as handpump mechanics and kiosk agents).

• Various non-governmental organisations.



Possible Models
O&M Aspects Option 1 Option 2 Option 3 

Description 
Full O&M responsibility 
taken by the CU. All staff 
employed by CU. 

Community based 
management. All O&M 
matters dealt with at 
community level. Support 
from other agencies 
(NGOs, CU, and NGOs) on 
an ad-hoc / emergency 

A hybrid of community 
based responsibility for 
day to day operations and 
technical support from 
either the CU or a willing 
and adequately resourced 
NGO 

Day to day ops CU CBO CBO 

Minor repairs CU CBO CBO 

Major repairs CU 
Emergency support from 
LG, CO, or NGOs 

CU / NGO 

Billing and credit 
control 

CU with Kiosk Agents CBO CBO 

New connections CU CBO CU 

Spare part provision CU CBO CU / NGO 

Technical support * CU LG (minimal) CU / NGO 

Provision of fuel CU CBO CBO 

Payment for 
electricity 

CU CBO CBO 

 



Scenarios (for and against)

1. Commercial Utility takes full responsibility.
• For: -Aligned to longer term responsibilities and vision. 

-Technical expertise available in house. 
• Against: -Raises day to day cost to the CU (esp operators salary).

-Systems must be integrated (e.g. Billing).

2. Community takes full operational responsibility.
• For: -Costs constrained through local arrangements (e.g. Salaries)

-Embedded rationing (energy costs).
• Against: -Results in low level of service. (interruptions).

-Infrastructure is not maintained.
-Lots of evidence that this has not worked elsewhere.

3. Community with CU support.
• For: -Costs constrained through local arrangements (e.g. Salaries).

-Embedded rationing (energy costs).
-

• Against: -staff may demand salaries aligned with CU permanent staff.
-Behaviour of local staff and customers not accountable to the CU.
-CU may not have resources to provide support.



Implementing Operational Arrangements

• The financial position of households and water services institutions is

precarious.

• What financial resources are actually available

• Tariffs

• Grants from central government

• Development partners.

• Commercially unviable services should be cross subsidised by wealthier

domestic and business consumers.

• Evidence is that this will not be possible in Luapula for the foreseeable future.



Implementing Operational Arrangements

• Recommended that Option 3 be adopted.

• Limit the costs on Luapula Water and Sanitation Company.

• Utilisation of Community Based Operators and the direct payment of energy costs by the

community will serve to limit costs and ration consumption.

• Local pump mechanics and other community members can be utilised as much as possible.

• Wherever possible, the involvement of NGOs that can support service provision should be

accepted and encouraged. (governed by clear ‘Memoranda of Understanding’)



Implementing Operational Arrangements

• CU to support of CBOs

• technical and governance issues.

• neglect of this important function will lead to degradation of infrastructure and to a

declining LoS.

• Continued lobbying in the sector for resources required to ensure sustainable

long-term service provision.

• A sector-wide approach to financing, that considers the full lifecycle costs, must

be developed.



Operational Scenarios of the Hybrid Model

Commercial Utility

CU as 
SSP

CBO CBO

LG as 
SSP

CBO CBO

NGO as 
SSP

CBO CBO

Priv Sect 
as SSP

CBO CBO
CBOs carry out day to day 

operational activities

SSPs Manage CBOs, provide 
technical support, implement 

major maintenance

CU manages contracts with 
SSPs



Financial Scenarios of the Hybrid Model

Commercial Utility

CU as 
SSP

CBO CBO

LG as 
SSP

CBO CBO

NGO as 
SSP

CBO CBO

Priv Sect 
as SSP

CBO CBO
Local Costs Covered by Local 

tariffs

Support and Major 
Maintenance Costs Covered 

by External Funding

CU Support and Major 
Maintenance Costs Covered 

by Tariffs and External 
Funding



Deutsche Gesellschaft für
Internationale Zusammenarbeit (GIZ) GmbH

Registered offices
Bonn and Eschborn

Friedrich-Ebert-Allee 36 + 40
53113 Bonn, Germany
T  +49  228  44 60 - 0
F  +49  228  44 60 - 17 66

E  info@giz.de
I   www.giz.de

Dag-Hammarskjöld-Weg 1 - 5
65760 Eschborn, Germany
T  +49  61 96  79 - 0
F  +49  61 96  79 - 11 15



Part 2

Implementing the Hybrid Service Delivery Model



Service Delivery Model

• Key Role Players and Resources
• Commercial Utility

• Local Govt organisations

• NGOs

• Private Sector

• Community Groups

• Individuals



Actions for Implementation



Ten Steps of Implementation

Establish a Dedicated Dept in the CU

Implement Service Agreement with Rural WSS

Identify / Recruit Support Service Provider

Implement CU Contracts  (CBOs and SSPs)

Develop in-house Support Capacity



Develop Reporting / Monitoring Systems

Develop In-house Tech Support Capacity

Develop Reporting / Monitoring Systems

Develop Min Std for Tech Activities 

Manage the Contracts

Consider O&M (Planning)



Part 3

Implementing Memoranda of Understanding / Contracts



• Law of Contract is a complex legal discipline in its own right
• The O&M guideline project asked for a legal person to be included on the team
• We don’t want an overly complex outcome – but it must be meaningful

• “At the end of the day” - Any contract is a negotiation between the parties.

• There is a need for very specific definition and description for the 
agreement to be as clear as possible to all parties.

• All agreements will be nuanced by local circumstances.
• Parties can agree (negotiate) what is included and what is not.



Content of the MoU / Contract
• Preamble
• Parties to the Agreement
• Background and Purpose
• Scope of Work
• Start Date and Duration
• Role of the Commercial Utility
• Role of the Support Service provider
• Role of the Ministry
• Role of Community Based Organisations
• Asset Management
• Business Plan
• Finance
• General



Preamble

• History of service provision

• The regulation on the Mandate of Commercial Utilities



Parties to the Agreement

• Commercial Utility

• Support Service Provider

• Local Authority

• The Ministry

• Communities and Representative Bodies

• Various documents required
• Business Licenses
• Dept of Health Permits
• Constitutions
• etc



Background and Purpose

• Describe relationship, roles and responsibilities between parties

• Describes roles and responsibilities at a high level
1. Day to day O&M operation aspects being solely a CBO responsibility.

2. Minor O&M repair aspects being solely a CBO responsibility.

3. Major O&M repair aspects being solely a CU/ NGO responsibility.

4. Billing and credit control O&M aspects being solely a CBO responsibility.

5. New connections O&M aspects being solely a CBO responsibility.

6. Spare parts provision O&M aspects being solely a CU/ NGOO responsibility.

7. Technical support O&M aspects being solely a CU/ NGOO responsibility.

8. Provision of fuel O&M aspects being solely a CBO responsibility.

9. Payment for electricity O&M aspects being solely a CBO responsibility.

• Highlights need for  compliance with the requirements of NWASCO.

• Highlights that the binding nature of the agreement – with a “trial and learning” period



Scope of Work

• Geographic area

• Names of villages

• Location of villages

• Type of infrastructure

• Allows for the following
• Design
• Construction and Refurbishment
• Operations and Maintenance
• Training
• Transfer



Start Date and Duration

• Start date

• Duration
• Initial

• Possible extension

• Termination
• Reasons

• Negotiation

• Penalties



Role of the Commercial Utility 
(use and delete as required)
• Permissions / Authorisations.

• NB… The natural resource

• May choose to be the Support Service Provider (in-house)

• Monitoring, evaluation and inspection.

• Technical assistance.

• Finance and implement major maintenance.

• Monitor day to day operations.

• Develop tariff proposals (in consultation with other affected parties).

• Capacity building

• Participate in board meeting of Support Service Providers.

• Secure or make available land as required

• Facilitate environment studies (and actions)



Role of the Support Service Provider
• Provide water services.

• Comply with NWASCO requirements.

• Comply with other legislative or regulatory requirements.

• Implement good customer care.

• User fee collection.

• Apply the authorised tariff.

• Implement customer agreements.

• Develop and adhere to standard operating procedures.

• Implement and adhere to the institutional arrangements as prescribed by the CU.

• Employ qualified and experienced staff.

• Implement performance monitoring systems.

• Keep financial records.

• Adhere to good Occupational Health and Safety practices.



Role of the Ministry

• Monitor the performance of all role players.

• Raise funding for sector projects (infrastructure and institutional).

• Manage the continued roll-out of infrastructure for water services.

• Technical assistance.

• Facilitate communication with govt departments and development partners.



Role of Community Based Organisations

• Establish community representative groups / committees.

• Cooperate with the Support Service Provider and the Commercial Utility.

• Perform day to day operational activities.

• Advise consumers on water use.

• Keep operational records (equipment and staff).

• Implement the authorised tariff.

• Collect and manage user fees.

• Ensure that consumers adhere to rules of water use.

• Ensure good health and safety practice.

• Ensure protection of the environment.



Asset Management

• Adhere to NWASCO guidelines

• Who owns the assets?

• Who owns the natural resource, and how is it used.

• Asset registers must be created.

• Business plans must detail asset management activities and plans.



Business Plan

• Support Service Provider to develop a 5 year business plan.

• Update annually.
• Basic information
• Services
• Operations
• Investments needed
• Finance
• Resources
• Asset Management

• A basic resource plan should be included as an annexure to the contract.
• Finances.
• Personnel.
• Vehicles.
• Energy.
• Consumables (spares, chemicals, etc).
• Business systems and methods



Finance

• Tariffs.

• Transfers

• Taxes.

• Allocation to
• Day to day costs
• Major maintenance

• All finances to be communicated. (confidentiality) / privacy).
• Show in business plan.

• Debt financing ???



General

• Good faith agreement.

• Commitment to amicable solutions.
• Interests of consumers are paramount.

• Language of the correspondence.

• Law of Zambia prevails.

• Confidentiality.

• All variations to the contract to be in writing and signed by all parties.

• The agreement does not indicate a financial commitment on any party.



Key Issues (a)

• Binding or Not Binding
• Binding in law - This leads to a complex situation

• If it is very vague and unenforceable it has no meaning

• How do we strike the balance

• Allow for a period of “exploration”.
• The parties may have no experience of operating under such conditions.

• The knowledge may be asymmetrical.

• Clauses may be agreed to in Naivety.



Key Issues (b)

• Disclosure of Finances

• Allocation of finances

• Transparency vs Privacy

• Consequence of Failure to Perform
• Long-term Breach of contract

• Short-term compromised services



Key Issues (c)

• Responsibility for paying bills must be clear
• Salaries

• Energy costs (elec, diesel, etc)

• Cash flow mechanisms must be described

• Tariff setting



 

Reform of the Water Sector Programme Phase II in Zambia (RWSII) 
Final report on development of O&M management models for selected rural 

piped water schemes in Luapula Province 

 

 
 

 

Annex 6: Findings from Research for O&M Guidelines 

  





Scope of Responsibility
• The province has close to 1,000 settlements !

• Current operations
• A number of towns (6)
• Sophisticated technology
• Piped distribution

• Adding the Rural Growth Centres
• Sophisticated technology (nb. solar power)
• Piped distribution
• Increased resources required
• Financial viability may be uncertain

• The “End Game”
• Many rudimentary pt sources
• Growing amount of sophisticated infrastructure
• Logistical challenges.

Centroids of Settlements in Luapula



Centroids of all 
settlements

in Zambia

The future of the CUs
is managing

many, many, many
small piped schemes



Customer / Supply Charter

Day to Day Ops

(MOUs for Day to Day Activities)

Community Based Organisation 
(MoU)

Support Agent

Infrastructure 

(Drinking Water)

Responsible Organisation Luapula Water Supply and Sanitation Company

H-Pumps

(x 3300)

Local 
Authority

MoU with 
LpWSC and SSP

Community 
Based 

Organisation

Community 
and 

Customers

Small Piped Water Schemes

(x ???)

Local 
Authority

-CBO

Community 
Based 

Organisation

Community and Customers

WV

(MoU)

CBO

Community 
Based 

Organisation

Water 4

(draft MoU 
with LpWSSC)

-CBO

Scheme 
Attendant

FBO & Others

(no MoU)

CBO

Community

LpWSSC

(Direct Ops 
and 

Maintenance)

CBO

LpWSSC

Towns

(x 5)

LpWSSC

(Direct Ops 
and 

Maintenance)

1000 Villages

LpWSSC

Community 
and 

Customers

Support Service MoU

(specify funding arrangements)

Community 
and 

Customers
Community and Customers

Community 
and 

Customers

Financing Arrangements

(Tariffs – Transfers – Taxes)

-Comm Collect

-Equal Fund

-LA Taxes

-Comm Collect

-Equal Fund

-LA Taxes

---

-UNICEF & WV

---

-M3 (Tarrif-PPM)

-Water 4

---

-Comm Collect

-Periodic Donor

---

-Comm Collect

-Min of WDSEP

---

-M3 Tariff

-Min of WDSEP

---



The 
distributions 
of household 
income levels 

are not the 
same across 
the country
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Household Income
• Zamstat data on H-Hold Inome. 
• NB… National avg HH income is similar to survey results for Mansa.
• NB… Rural incomes are MUCH lower than the national avg

Avg HH Income = ZMW 1,997 / mth

3% = ZMW 60 /MTH



• From the survey we see that 
the majority of households in 
Mansa have very low income. 

• The distribution of 
income/affordable cost of 
water is illustrated in the 
graph

• Assuming the guideline that 
3% of H-Hold income is the 
guideline on affordability.

• This graph represents the 
“distribution” of how many H-
holds can afford any given 
monthly cost of water.

Survey of Household Income

Expanded on next page



Affordability of Water Supply

Urban

Rural



Comment from Luapula Water Managing Director

• Affordability challenges are compounded by seasonality of:
• Household Income

• Water supply from alternative sources



Areas of CU responsibility



Most frequent NWASCO ranking of CU performance (2010 – 2020)

• Mapping CU performance over 10 yrs against regional poverty.
• Weakest performance is observed in poorest areas

After Deming:

“I should estimate that in my experience most 
troubles and most possibilities for improvement 
add up to the proportions something like this:

• 94% belongs to the system”



Financial Impact of Deficit Generating Schemes

• Any water services supplier will have a combination of surplus and deficit generating areas



Financial Impact of Taking on Deficit Generating Schemes
• In aggregate a service provider may be able to cross subsidise less “profitable” areas



Financial Impact of Taking on Deficit Generating Schemes

• Taking up ever more unprofitable areas will ultimately lead to break-even  or even a 
aggregate deficit.



Financial Impact of Taking on Deficit Generating Schemes

• Luapula Water already has a 42% deficit on covering O&M costs (see NWASCO report)
• Adding unprofitable schemes will result in an even greater deficit



Scenario 1 – In House O&M

- CUs take over all ops
- CUs carry full cost of O&M.
- Services extended to poorer households, and

there is ever increasing unaffordability
- Ever increasing financial demands on CUs.
- More need for subsidy to cover O&M costs

(especially in CUs where O&M cost ratio < 1)
- D2D activities may be compromised in CUs where

cash is scarce.
- CAPMANEX requires special motivation

Scenario 2 - Hybrid Model

- Communities carry out day to day O&M.
- CUs provide support only.
- Local finance covers local costs.
- Services extended to poorer households, and

there is ever increasing unaffordability.
- CUs carry capmanex.
- D2D ops don’t comply with spec (e.g. disinfection).
- CAPMANEX requires special motivation.

Scenario 3 – CBM 

- Communities carry out all O&M

- Plenty of evidence that this does not result in
good O&M and services

Scenario 4

???



Recommendations - Policy
Increases in production efficiency might decrease costs, and should be pursued when possible, but in
many cases the cost of access will need to be subsidized in order to make access more affordable. Indeed,
WaSH access is currently subsidized in many locations around the globe, including Zambia. But it is
important that subsidies are designed in such a way that they encourage improvement and expansion of
access over time and have a net positive impact over all locations and social groups. 

Furthermore, it is important to create mechanisms for transparency, both for affordability metrics as well as the 
distribution of subsidies among different social groups and wealth categories. It has been observed that subsidies 
do sometimes go to more privileged or better resourced households, while marginalized and poorer
households are over-looked. 

Affordability is likely a major barrier for the extension of basic WaSH access to 
all Zambian households, and we would argue that adopting an indicator of 

affordability should be a priority for policy makers in the WaSH sector in order 
to make sure that subsidies are distributed in such a way that those who can 

least afford basic access are prioritized.

Quotes from Recent Paper on Zambia Water Sector



 

Reform of the Water Sector Programme Phase II in Zambia (RWSII) 
Final report on development of O&M management models for selected rural 
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