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1 Executive Summary 

In response to the current orientation of the Government of Tunisia (GOT) toward greater 
private sector participation in the financing and delivery of environmental services, this study 
seeks to determine the scenarios for private sector intervention in liquid waste that are likely 
to perform well in the Tunisian context, as well as the total market value of each of those 
scenarios over the next 20 years. 

A preliminary analysis of the 1i.quid waste sector and the orientations and preferences of 
private firms led to the definition of public sector, private sector, and user criteria for private 
sector intervention. In addition, the study team identified the five components of hypothetical 
"model markets" for private wastewater services: contract type, works, actors, tasks, and 
means. An overlay of these components with the data gathered in the preliminary analysis 
yielded five potentially successful model markets: service contracts for sewer networks, 
service contracts for sewage treatment plants, management contracts for sewage treatment 
plants, BOT (Build-Operate-Transfer) for sewer networks, and BOT for sewage treatment 
plants. 

In order to test the validity of each model market, the study team gathered additional 
information through field surveys. The private sector survey revealed the preferences and 
capacities of Tunisian and foreign firms to respond to new liquid waste markets. It was found 
that local firms: prefer 3-5 year contracts; are interested in providing services for areas with 
at least 20,000 inhabitants; prefer service contracts and BOT to management contracts; would 
like to associate with a foreign firm; and see administrative/contractual aspects as the largest 
constraint to market development. 

The public sector survey focused on current service costs for the three main types of liquid 
waste works: networks, pumping stations, and treatment plants. Analysis of the financial and 
technical records of the National Sanitation Office (ONAS) revealed that the majority of 
indirect costs for operations and maintenance (O&M) are incurred at the central office; that 
O&M costs for low-income networks are generally higher than those for middle- and high- 
income networks; that O&M costs for treatment plants vary greatly with type of treatment 
and size; and that there is a negative correlation between maintenance cost and treatment 
plant size. 

The financial information gained through the public sector survey was combined with the 
principal findings of the private sector survey in the construction of cash flow analyses for 
each of the model markets. The primary indicator for market feasibility for the public sector 
was savings on costs; for private firms, rate of return determined which markets are 
potentially attractive. For the users, improvement in service quality is the meter for 
acceptability of the different options. Those markets which respond to the criteria of all three 
groups, and which therefore hold promise in the Tunisian context, are listed below with their 
potential values in 1994 Tunisian Dinars over the period 1995-2015: 



MARKET STUDY: PRIVATE PARTICIPATION IN THE LIQUID WASTE SECTOR 2 

Table 1 
Viable Markets for Private Participation in the Liquid Waste Sector 

2 Objectives 

Model market 

Service contract for network 

Service contract for treatment plant 

Management contract for treatment plant 

BOT for treatment plant 

GOT is increasingly oriented toward greater private sector participation in the delivery of 
environmental services. As one of the primary actors in the sector, ONAS is interested in 
involving the private sector in operations, maintenance, and financing of liquid waste 
facilities. 

Value 
(1995-2005, TD '000s) 

38,102 

23,175 

49,903 

55,370 

For several years, ONAS has employed private sector firms to implement the bulk of its 
studies and to carry out the construction of new facilities; however, ONAS is still performing 
all O&M activities with its own staff. The increasing O&M workload, especially as a result 
of current plans to take charge of and equip with treatment facilities all built-up areas across 
the country, has encouraged ONAS to look to the private sector to provide some of these 
services. Such a move would enable ONAS to focus on system development and to free up 
human and financial resources for its investment programs. 

This study therefore seeks to determine the scenarios for private sector intervention in liquid 
waste that are likely to perform well in the Tunisian context, as well as the total market 
value of each of those scenarios over the next 20 years. 

The findings of this study will inform the development of a national strategy on private 
sector participation in the liquid waste field. 

The study was financed through HG-005, Private Participation in Environmental Services 
(PPES). In addition to budget support for GOT programs in this field, this GOTIUSAID 
program provides grant funding for technical assistance which will facilitate increasedl private 
sector involvement in the financing and delivery of environmental services. 
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3 Terms of Reference 

To attain the objectives mentioned in the above section, the terms of reference of the study 
identify two tasks: a market study on the role of the private sector in the liquid waste field 
and a cost and revenue study for liquid waste services. 

The first task is the identification of the forces of supply and demand. The current and future 
size of potential markets will be identified and profiles of future private firms likely to 
participate in the sector will be defined. In addition, the study will describe the types of tasks 
likely to be transferred to the private sector, as well as the most suitable levels of private 
sector participation for the purposes of both ONAS and municipal governments. 

Private sector participation in environmental services could take several forms, ranging from 
contracting out O&M activity to the granting of concessions, whereby the public entity sells 
to a private company the exclusive right to operate and maintain a given facility. This 
analysis of potential contracts will bear in mind the nature of the facilities (sewage treatment 
plant, sewer network, alternative wastewater systems, etc.) and the uses the facilities will be 
put to (tourist, industrial, domestic, etc.). 

The experiences of other countries with private participation will be looked into, allowing 
ONAS and the municipalities to have a wider view of service delegation. 

The profitability of each type of private sector participation will be assessed. Certain 
important parameters, such as the minimum length of contract for each type of private sector 
involvement, will be defined. 

An analysis of costs and revenues for O&M services related to liquid waste will allow ONAS 
and the concerned municipalities to assess and appreciate the financial advantages to be 
gained from private participation in certain activities. In the short term, this analysis will 
allow the relevant public entity to analyze, with full knowledge of the financial base data, the 
services tenders coming from the private sector. Moreover, it will allow the private sector to 
assess the difficulties and constraints of the activities for which their services are required 
and better evaluate both potential profitability and level of risk. 

The scope of the present study also includes the examination of liquid water services in two 
municipalities for which ONAS is not responsible in order to define the O&M costs and to 
evaluate the feasibility of greater private sector involvement in service delivery. 
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4 Context 

4.1 Liquid Waste in Tunisia and the Role of ONAS 

In the 1960s, municipal governments were exclusively responsible for liquid waste service 
delivery in Tunisia. In 1974, GOT, in an effort to improve liquid waste services nabtionally, 
created the National Sanitation Agency' (ONAS). 

ONAS is a semi-autonomous agency under the Ministry of the Environment and Regional 
Planning. Since its creation, ONAS has been responsible for the management, operation, and 
maintenance of all liquid waste facilities in areas under its control. In 1993, its prel-ogatives 
were extended to include all forms of water pollution control. 

Today, ONAS is responsible for O&M of liquid waste facilities in 83 of the largest of the 
253 existing municipalities, the population of which represents 74 percent of the total urban 
population. ONAS provides services to 537,000 consumers. 

In the other 170 small municipalities, the local governments continue to be responsible for 
O&M of liquid waste facilities. In these towns, ONAS nevertheless participates in the 
development of studies and the execution of new projects for the central government, the 
municipalities, or third parties. 

At present, ONAS operates and maintains some 5,600 km of liquid waste and storrrl water 
network, 256 pumping stations and 39 sewage treatment plants throughout the country, 
particularly in coastal areas. These sewage treatment plants treat 96 million cubic m.eters of 
water annually, or 74 percent of all liquid waste in the towns under its control. The average 
treatment efficiency of ONAS plants is 93 percent. In 1993, plants operated at an average of 
94 percent of total capacity. 

Sewage treatment processes include activated sludge and lagoons. Within these categories, 
there are a number of variations: medium load, light load (with or without oxidatiorl 
channels), and heavy load (lagoons optional). The sludge is usually treated aerobically, apart 
from a few cases where it is treated anaerobically. In one case, the gases are recuperated and 
used to heat the digestors of the plant. 

Little treated water is recycled; only 20 percent of the volume is used again in agriciulture. 
There is a marked difference from one station to another in quantity of sludge reuse. 

Liquid waste is collected in combined wastewater/stormwater networks in older urban areas, 
and in separate networks in the vast majority of the areas that have recently been developed 
or fitted out with liquid waste networks. 

'0)ffrice national d 'assainissement 
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Where there are no sewer networks, liquid waste is generally discharged into cesspools. 
Certain towns also have communal septic tanks. 

To operate and maintain its network, ONAS uses mechanical and manual means. Ninety- 
eight percent of network O&M is mechanized, as compared to 36 percent for related works 
(manholes, drains, etc.). 

Every year, ONAS extends its network by some 170 km and rehabilitates approximately 
30 km. 

4.2 Current Role of the Private Sector 

In Tunisia, the private sector has long participated in activities related to liquid waste 
services. ONAS contracts out to the private sector practically all the large and medium liquid 
waste studies and employs private enterprises to extend networks and build liquid waste 
facilities, such as sewage treatment plants and pumping stations. Training programs are 
generally carried out by the private sector. Even the rehabilitation of facilities is done by 
private companies. 

In the O&M field, private sector participation to date is limited, with ONAS maintaining its 
own facilities with its own equipment and personnel. This explains why ONAS staff is 
becoming so large (3,424 in 1993). ONAS occasionally calls on the private sector for one- 
time maintenance tasks. 

Since ONAS is not authorized to intervene inside private property, the private sector 
currently fills this gap, operating and maintaining private liquid waste networks and facilities, 
such as internal networks for hotels and industries. The private sector also provides services 
in public buildings such as schools, hospitals, and government offices. Specialized firms also 
empty cesspools, septic tanks, and grease pits for private clients. 

5 Methodology 

The methodology employed in this study is essentially the scientific method adapted to the 
conditions of market analysis (see Figure 1). 

The first phase of the study includes a preliminary analysis of the current liquid waste in 
Tunisia and the present role of the private and public sector actors in this field. This analysis 
led to the definition of criteria for delegating services to the private sector. These criteria set 
out those conditions in which the public sector entities, private sector firms, and users would 
be willing and able to participate in such an initiative. On the basis of these criteria, a certain 
number of model markets were proposed, each representing a hypothesis of financial, 
economic, institutional, and technical feasibility. 

The study's second phase included collection and analysis of specific data relating to the 
proposed hypotheses. These data were obtained through two surveys, one for the public 
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sector and the other for the private sector. The data assembled in the surveys allowed the 
team to prepare financial analyses and thus test the validity of each of the model contracts. 
At the end of this phase of the work, a final selection of model contracts for liquid waste 
services delegation was made. 

The market study's third and final phase concerns the presentation of the conclusions to the 
various actors in the sector. At a series of meetings with the public bodies and the private 
companies, the team of specialists elicited the reactions and opinions of the major players 
with a view to better defining the true features of model markets and/or the parameters 
concerned in the implementing of each of these markets. The present report takes into 
account the data obtained at these meetings. 

It is worth noting that in this market, unlike in traditional liquid waste markets, the demand 
comes from the public sector (ONAS and the municipalities), while private firms represent 
the supply. 

6 Model Markets 

6.1 Criteria 

The criteria set out the conditions under which the public bodies, private companies and 
users are willing and able to participate in the implementation of private sector contracts for 
liquid waste services. 

6.1.1 Public Sector 

For the public body, each contract with a private firm must satisfy the following criteria: 

Reduction of service costs: delegating certain O&M liquid waste jobs to one or many 
private companies must bring about a general reduction of service costs. That is, the sum 
to be paid to the private company to provide a given service must be less than the cost 
currently incurred by the public body. 

Improved output: the efficiency of a private company operating under competitive 
conditions must lead to an appreciable improvement in the output presently achieved by 
the public body in its O&M activities. 
Improved service quality: the private company entrusted with a contract must be able to 
provide a better service than its public sector counterpart. 

Specialization of human resources: delegating certain repetitive tasks to a private 
company must lead to increased specialization within the state body's staff in such 
functions as design, planning, management, and quality control. 
Mobilization of additional capital: transfer to one or more private companies of part of 
the responsibility for financing large investments in the liquid waste field must lead to 
the mobilization of new capital to be used to improve liquid waste services in Tunisia. 



MARKET STUDY: PRIVATE PARTICIPATION IN THE LIQUID WASTE SECTOR 7 

Increased financial independence of ONAS: private sector participation aimed at 
reducing O&M costs and mobilizing additional private capital must diminish the public 
body's financial dependence on central government transfers. 

The satisfaction of all these criteria would clearly increase public sector interest in entrusting 
liquid waste contracts to the private sector. However, bearing in mind the features and 
constraints of certain contracts, it would seem difficult, perhaps impossible, to meet all of the 
criteria simultaneously. In this case, the number of criteria satisfied and the degree of 
satisfaction will inform the definition of the model market. 

6.1.2 Private Sector 

A private company's willingness to offer its services in this field will depend on a ctzrtain 
number of criteria: 

Profitability: the specific conditions of a given contract must allow the private enterprise 
to generate an acceptable profit margin. 

Predictability: the generation of service and/or management contracts must be clone in a 
context of detailed knowledge of the condition of the facilities to be operated, tasks to be 
carried out, required returns, and any other condition affecting private sector 
responsibilities over the entire duration of the contract. 

Durability: each model market must meet the above mentioned criteria over the medium- 
and long-term in order for the private firm to make the necessary investments. 

6.1.3 Users 

The criteria for the viability of private sector participation from the point of view of the 
users are the following: 

Improved service quality 

Speed of service delivery 

Cost stabilitylreduction 

Meeting each of the above mentioned criteria (for the public sector, private firm, and user) is 
central to the successful implementation of any program of increased private sector 
participation. These criteria will therefore be used to evaluate each of the model markets. 

6.2 Components 

Each model market brings into play five main components which encompass all aspects of 
the subject: contract type, works, actors, tasks, and means. This section details each of these 
components. 
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6.2.1 Contract Type 

The contract type governs the relationship between the various actors participating in the 
provision of liquid waste services. It specifically sets out the roles and responsibilities of the 
public and private parties and distributes between them the various tasks (programming, 
financing, execution, O&M, billing, etc.) associated with liquid waste facilities. The type of 
contract, which can range from a contracting out to a BOT, must correspond to the Tunisian 
context, in this case to that of ONAS and the municipalities. 

This section defines a certain number of contract types commonly used in various countries 
around the world. A more exhaustive discussion of the experience of other countries with 
private sector participation in the liquid waste field is given in Amex C. 

Service Contracts 

Service contracts involve "contracting out" of specific O&M activities to the private sector 
for a period of a few years. The public entity sets out performance criteria for the execution 
of specific activities, assesses tenders from private firms, monitors the contractors, and pays 
them the agreed price for their services. This price may be based on a fixed fee, unit price, 
or on other bases defined in the contract. To operate this type of contract most profitably, it 
is important to award contracts on a competitive basis; however, unsolicited bids may be 
compared with those coming from public agencies. 

Management Contracts 

Management contracting seeks to apply private sector management practices to the public 
sector. In practice, this means handing over the execution of entire projects or parts of 
projects to private firms, thus freeing public managers from administrative or institutional 
constraints on O&M functions. 

Management contracts extend private sector responsibility beyond the individual activities, 
thus encompassing a wide range of O&M and upkeep functions, usually for a period of 
between 10 and 20 years. In the management contract approach, the entrepreneur/contractor 
is compensated at least partially as a function of performance and risk assumed. 

Lease Contract 

In a lease contract, the private firm pays the public owner for exclusive rights to operate a 
given facility. In this case, the private enterprise bears sole responsibility for all the 
commercial risks. However, the private firm is not responsible for making any major 
investments. 
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Concession 

As with lease contracts, a concession involves a private enterprise paying the public owner 
for the exclusive right to operate and maintain a given facility and assume all commercial 
risks. In addition, the contractor is responsible for financing specific extensions, 
rehabilitations, and replacements of assets as specified in the contractual agreement. These 
assets will be turned over to the public body at the end of the concession contract. The 
contractor's financial compensation is based on service charges, which are specified :in the 
contract and can be renegotiated during implementation. The concession holder is responsible 
for billing consumers. Concessions normally last 15 to 30 years, depending on the lifespan 
(depreciation schedule) of the investment. 

BOT (Build-Operate-Transfer) 

BOT is a form of concession which is used for the construction of new facilities. The public 
authorities hand over to a private entrepreneur responsibility for financing, building, and 
operating and maintaining a given facility. At the end of the contractual period, which 
extends over a 15-30 year period (usually corresponding to the depreciation schedule of the 
facility), the contractor must turn over the facilities to the public authority. In most cases, the 
private company is responsible for billing consumers. 

Turnkey Contract 

In turnkey arrangements, the public entity transfers to a private firm the responsibility to 
finance and build a given facility. After construction, the firm operates the facility during an 
initial period to verify that all equipment if functioning properly and to train public sector 
personnel in operations and maintenance. At the end of the period (often one year), the 
facility is turned over to the public authority. 

Joint Venture 

Joint ventures involve shared ownership and control of infrastructure through minority 
private participation. This approach allows for the introduction of outside capital without 
sacrificing direct public control over service management and facility operation. In addition, 
joint ventures facilitate the transfer of expertise from the private sector to the public sector. 

Privatization (Divestiture) 

Full privatization is essentially the transfer of ownership shares in public enterprises .to 
private interests. This usually involves transfer of personnel from the public agency to the 
newly created private company. The public sector generally retains regulatory functions and 
is responsible for ensuring a minimum level of service quality. 



MARKET STUDY: PRIVATE PARTICIPATION IN THE LIQUID WASTE SECTOR 10 

6.2.2 Works 

In order to quantify the different markets for private sector intervention in the liquid waste 
sector, it is necessary to have a precise understanding of the total range of existing and 
planned liquid waste works in Tunisia. 

In cities with populations greater than 2,000, the total length of wastewater and stormwater 
networks is 6,300 km, of which 5,600 km (89 percent) are located in cities where ONAS is 
active. 77.2 percent of this network is wastewater, while 14.7 percent is combined and 
8.1 percent is stormwater only. 

ONAS operates the large majority of the country's 256 pumping stations, of which the total 
power is 6,000 kw. ONAS also operates all 39 sewage treatment plants, with a total 
treatment capacity of 158,790 kg of BOD,/day. 

Additional liquid waste facilities include skimming ponds and oueds. 

While the older parts of the network have deteriorated substantially, overall condition is 
fairly good, and the annual rate of rehabilitation is low (.48 percent, or  27 out of 5,600 km). 

To determine future liquid waste infrastructure needs, ONAS has drafted the "Feasibility 
Study 2001" encompassing all Tunisian municipalities with over 2,000 residents, excluding 
the built-up areas of Greater Tunis, Greater Sousse, Greater Sfax, Greater Gabes, and 
Greater Bizerte, for which specific studies in the Liquid Waste Master Plan have been 
carried out. 

These studies have identified projects which are scheduled for implementation by the year 
2001. This would required sizeable funds and an implementing capacity that is far greater 
than the one that exists. Full implementation is therefore more likely to take place over a 20- 
year period, corresponding to an annual implementation rate of 275 km annually. 

Given these hypotheses, the liquid waste network over the period 1995-2015 will almost 
double with the addition of 5,500 km of piping. The number of sewage treatment plants will 
be increased by 11 1, treating 326,000 kg of BOD, per day; the number of pumping stations 
will be increased by 173, with total capacity equal to 8,000 kw. 

This means that total liquid waste facility stock in 2015 will comprise 11,800 km of pipeline, 
150 sewage treatment plants, and 429 pumping stations. 

Annex B contains tables of existing liquid waste facilities by municipality, as well as 
projected investments over the 20-year period. 
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6.2.3 Actors 

There are two groups of actors who could become involved in liquid waste service 
delegation: the first includes the public entities, i.e., ONAS and the municipalities; the 
second is made up of private firms (Tunisian, foreign, or a with elements of both), whose 
specific profile will be defined in a later section of this document. 

6.2.4 Tasks 

It is necessary to identify the tasks ONAS currently carries out for O&M of the licluid waste 
network, pumping stations, and sewage treatment plants in order to define future distribution 
of tasks between public and private sector organizations. 

The O&M tasks relating to the network concern cleaning, masonry work, maintenance of 
equipment and rolling stock, and administrative and technical/administrative tasks. The bulk 
of these tasks is carried out by the center (smallest administrative unit), but some are done at 
either the district or department level, or at the level of the head office. 

The following is a list of the main tasks associated with network O&M: 

Cleaning 
Systematic cleaning (liquid waste and rain water) 

Cleaning on receipt of a complaint (unblocking network pipes or connection boxes, 
during the working day or on days of rest and at night) 

Cleaning or occasional intervention (hygiene campaign, cleaning for official occasions, 
emergency unblocking and cleaning in rainy weather, rainwater pumping) 

Masonry Work 
Connections 

Repair 

Rehabilitation 

Small-scale extensions 

Study, Analysis, and Closed-Circuit Camera Inspection 
Study for small extension 

Study for large extension 

Closed circuit camera network inspection for monitoring or study 

Analysis of industrial discharge 

Equipment Maintenance 
Upkeep and repair of rolling stock 

Upkeep and repair of special equipment for cleaning or pumping tools 



MARKET STUDY: PRIVATE PARTICIPATION IN THE LIQUID WASTE SECTOR I:? 

TechnicallAdministrative Tasks 
Measurement for connections 

Quotation for connections 

Inspection and receipt of work done by third parties 

Survey of illicit connections 

Fee payment research 

ONAS-SONEDE liaison file 

Administrative Tasks 
Relations and meetings with local, regional, or national authorities 

Receipt of complaints 

Customer relations 

Staff check-in 

Daily, monthly, and yearly reports 

Management of local premises and filekeeping 

Security 

Paying of wages 

Staff management 

Budget 

O&M tasks associated with pumping stations include: 

Equipment Maintenance 
Upkeep of electro-mechanical and hydraulic equipment (lubricating, oil change, cleaning 
of canvas sheet and of grating) 

Electric upkeep 

Transformer unit upkeep 

Generating set upkeep 

Meter reading 

Upkeep of building and fence (paintwork, green areas, etc.) 

Maintenance of electro-pumps 

Maintenance of generating set 

Administrative Tasks 
Staff check-in 

Daily, monthly, and yearly reports 

Security 

Payment of wages 
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Staff management 

The O&M tasks associated with sewage treatment plants are the following: 

Equipment Maintenance 
Upkeep of electro-mechanical and hydraulic equipment (lubricating, oil change) 

Maintenance of electro-mechanical and hydraulic equipment 

Upkeep of the pre-treatment area (cleaning of pond, sand filter and grating, reinoval of 
sand and oil, etc.) 

Electrical upkeep 

Upkeep of transformer unit 

Upkeep of building and fence (paintwork, green areas, etc.) 

Meter reading 

Mosquito removal (for lagoons) 

Weeding (for lagoons) 

Upkeep of drying layers, clearing and dumping of dried sludge 

Analysis and Measurement 
Laboratory analysis 

Flow measurement 

Administrative Tasks 
Relations and meetings with the local, regional, and national authorities: National Health 
Ministry, Ministry of the Environment, the ANPE National Environment Protection 
Agency, Ministry of Agriculture, the Regional Agricultural Development Comnlission, 
etc. 

Relations with consumers of treated water and sludge 

Staff check-in 

Daily, monthly, and yearly reports 

Management of local premises and filekeeping 

Security 

Payment of wages 

Budget 

Staff management 

The bulk of these tasks can be handed over to the private sector, but the precise list depends 
on the type of contract. Relations with the national, regional, and local authorities will 
probably remain public sector tasks. Moreover, it must be noted that new tasks will be 
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created for the public bodies, especially those concerning management of contracts and 
supervision of the services provided by the private enterprise. 

6.2.5 Means 

In order for the various actors to implement public service delegation programs, it is vital 
that they possess sufficient information on the financial and material means available to 
private firms. The fiscal and financial incentives offered by the various financing programs 
(credit lines, advantages given by the Investment Code and the Anti-pollution Fund, etc.) will 
make liquid waste contracts much more attractive to and feasible for private sector firms and 
will allow ONAS to contract for services at the lowest possible cost. 

Fiscal and Financial Means 

Private firms that invest in sectors related to environmental protection and enhancement will 
be exempt from customs duties, VAT on imported equipment which has no locally-made 
equivalent, and VAT on locally made equipment. 

With respect to financial advantages, certain credit lines provided by Western industrialized 
countries to stimulate local investment and encourage partnership arrangements offer 
preferential interest rates. The following table illustrates the advantages and conditions of 
these credit lines. 
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Table 2 
Credit Lines 

I Italian Line for SMEsb / TD 40,000,000 1 

Source 

Tuniso-Belgian' 

E.C.I.P.' 

Tuniso-Walloon3 

Limits Amount 

TD 2,700,000 

ECU 4,500,000 

T D  810,000 

Italian Joint Venture7 

1 5.0  1 2 0 %  Total I 

Foreign 
Interest 
Rate" 

5.00% 

4.00% 

8.00% 1 10.0 1 50% Total I 

T D  60,000,000 

12.00% / 12.0 1 30% Total I 

4.75 % 

Notes: 
1. Procurement of Belgian material, new equipment, services, and formation of working capital. 
2. Financing capital requirements with EU countries. Maximum one million TD per project. 
3. Acquisition of Walloon material, new equipment and services. 
4.  The "Beregovoy" line: Four years deferred amortization for financing acquisition of French goods (new) and 
services and financing start-up working capital requirements. 
5.  The PROPARCO company (Promotion et de participation pour la cooperation economique) is a ma,jority- 
owned subsidiary of the Caisse Francaise de Developpement (French Development Fund). The method of setting 
the price of the good or service is based on profitability of the project, not on parent-company capital g.ains. 
Amortization is deferred for one to five years. These loans are used primarily for acquisition of French goods 
and services, in addition to a considerable share of local costs. 
6. For financing Italian goods and services intended for Tunisian small and medium enterprises. The grace 
period is two years. 
7. For financing Italian goods and services to be used by Italian enterprises. The grace period is two years. 
8. Foreign interest rate includes no exchange guarantee; TD rate includes exchange guarantee. 

In the context of a joint venture arrangement for a liquid waste project, firms may also use 
the venture capital lines offered by the European Investment Bank. With an budget of US$ 
4.5 million, this line will cover all complementary financing and also provides a supplement 
for equity requirements. The complementary financing part is interest-free and is repaid in 
the form of dividends when the enterprise starts making profits. 

The loan may reach ECU 1,000,000 for the Tunisian or European firm. It has a maximum 
20-year term with a 5-year grace period. 

This review demonstrates that there are several alternatives which can considerably reduce 
financing costs, thus improving the profitability of private firms active in the liquid waste 
sector. 
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Equipment 

In an effort to facilitate private sector intervention in the liquid waste field, and to allow 
ONAS to reduce its O&M fleet, ONAS could make some of its equipment available to 
private firm(s) on a rental or hire-purchase basis. Such a measure would fill an existing gap 
in the local equipment rental market: Tunisian leasing companies supply specialized O&M 
equipment (e.g., jet truck, extractor) only with associated operating personnel. Other leasing 
companies offer the same equipment without personnel but at very high interest rates (around 
18 percent). 

6.3 Preliminary Selection of Model Markets 

On the basis of the information collected during the preliminary analysis, the team proposed 
a number of model markets for private sector intervention in the liquid waste field. Each of 
these model markets has the potential to meet public sector, private sector and user criteria 
and therefore be viable in the Tunisian context. 

Each model market represents a working hypothesis (See Figure 2). For example, Model 
Market 1 can be expressed as follows: "This model market, as defined by its five 
components, meets public sector, private sector and user criteria; it is therefore financially, 
economically, institutionally and technically viable." The hypothesis will be tested during the 
second phase of the study, following the collection of additional information. 

For every model market related to sewerage network, it has been assumed that the private 
firm will provide O&M services for both the wastewater and stormwater systems. In the case 
of towns in which ONAS is active, this means that the private firm will contract with ONAS 
for both systems, and the local government will reimburse ONAS for expenses related to 
stormwater system O&M. 

6.3.1 Model Market 1 

Service Contract: Network 

In this type of market, the public entity hires a private firm to provide operations and 
maintenance of a sewer network for a period of several years (to be defined). This contract 
applies to O&M of collection networks for domestic, tourist or industrial liquid waste, 
pumping and transfer stations, and overflow works. As noted above, this contract concerns 
both wastewater networks and rainwater networks. The private company is responsible for 
personnel costs, energy costs and the replacement of minor spare parts (to be defined in the 
contract). Different options exist for equipment acquisition, including rental and hire- 
purchase of ONAS equipment, as described above. Setting user fees, billing, and public 
relations remain the responsibility of the public entity. 

ONAS or the concerned municipality establishes the contract conditions and the performance 
requirements for the execution of specific tasks to be carried out by the private contractor. 
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After issuing the call for tenders, the public entity evaluates the bids by comparing them with 
current service costs, selects the contractor, monitors the activities of the private firm and 
pays the agreed price for the services. Prices may be based on a lump sum payment, unit 
prices, or any other arrangement specified in the contract. In order to maximize the benefits 
of this form of intervention, contracts should be awarded on a competitive basis. 

This type of contract can also be applied to individual or collective industrial liquid waste 
collection systems. In this case, the contract can be signed between a specialized private firm 
and the group of industrial companies concerned. 

6.3.2 Model Market 2 

Service Contract: Sewage Treatment Plant 

In this type of market, the public entity hires a private firm to provide operations and 
maintenance of a sewage treatment plant for a period of several years (to be defined). The 
contract includes O&M of sewage treatment plants and the pumping stations which service 
them. The private company is responsible for personnel costs, energy costs and the 
replacement of minor spare parts (to be defined in the contract). Setting user fees, billing ancl 
public relations remain the responsibility of the public entity. 

In this approach, the public contractant (ONAS) will set out in the conditions of contract 
performance criteria for specific tasks, O&M requirements and effluent requirements. After 
issuing the call for tenders, the public entity evaluates the bids by comparing them with 
current service costs, selects the contractor, monitors the activities of the private firm and 
pays the agreed price for the services. Prices may be based on a lump sum payment, unit 
prices (such as the price per cubic meter of treated water or  per kilogram of BOD, 
eliminated), or any other arrangement specified in the contract. In order to maximize the 
benefits of this form of intervention, contracts should be awarded on a competitive basis. 

This type of contract can also be applied to individual or collective industrial liquid waste 
pre-treatment plants. In this case, the contract can be signed between a specialized private 
firm and the group of industrial companies concerned. 

6.3.3 Model Market 3 

Management Contract: Sewage Treatment Plant 

In this type of market ONAS hands over the management of a sewage treatment plant to a 
private company for a period of several years (to be defined). The company will bear 
responsibility for O&M of the plant, replacement of spare parts (whatever their value), 
renewal of outworn equipment, and covering energy costs, including electric power. The 
private company must provide the equipment necessary for carrying out these tasks. Setting 
user fees, billing and public relations remain the responsibility of the public entity. 
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In the conditions of contract, ONAS will set out performance criteria for carrying out 
specific tasks, O&M requirements and effluent requirements. After issuing the call for 
tenders, the public entity evaluates the bids by comparing them with current service costs, 
selects the contractor, monitors the activities of the private firm and pays the agreed price for 
the services. Prices may be based on a lump sum payment, unit prices (such as the price per 
cubic meter of treated water or per kilogram of BODs eliminated), or any other arrangement 
specified in the contract. In order to maximize the benefits of this form of intervention, 
contracts should be awarded on a competitive basis. 

This type of contract can also be applied to individual or collective industrial liquid waste 
pre-treatment plants. In this case, the contract can be signed between a specialized private 
firm and the group of industrial companies concerned. 

6.3.4 Model Market 4 

Build-Operate-Transfer (BOT): Network 

In this market, ONAS hands over to a private company responsibility for financing arid 
construction of a new sewer network or extension of an existing network, and gives the firm 
the exclusive right to operate and manage the network for a period of several years (to be 
defined). Setting user fees, billing and public relations remain the responsibility of the public 
entity. At the end of the contract, the private company turns the facility over to the public 
body (ONAS or the concerned municipality). 

In the BOT contract, ONAS and the private company may provide financing jointly. 
Financial compensation of the private contractor will be based on a lump-sum payment, unit 
prices or other arrangements. 

This kind of contract may also apply to industrial liquid waste collection systems. In this 
case, the contract can be signed between a specialized private firm and the group of 
industrial companies concerned. 

6.3.5 Model Market 5 

Build-Operate-Transfer (BOT): Sewage Treatment Plant 

In this type of market, ONAS hands over to a private company responsibility for financing 
and constructing a new sewage treatment plant or extension of an existing plant, and grants 
the firm the exclusive right to operate the plant for a period of several years (to be defined). 
Setting user fees, billing and public relations remain the responsibility of the public entity. At 
the end of the contract, the private company turns the facility over to the public body (ONAS 
or the concerned municipality). 

In the BOT contract, joint financing between ONAS and a private company may be 
envisaged. Financial compensation of the private contractor will be based on a lump-sum 
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payment, the price of a cubic meter of treated water, the quantity of BOD, eliminated, or any 
other reference written into the contract. 

This kind of contract may also apply to industrial liquid waste pre-treatment plants. In this 
case, the contract can be signed between a specialized private firm and the group of 
industrial companies concerned. 

Table 3 summarizes the components of each of the five model markets retained for further 
study. 



Table  3 
Proposed Model Markets 

BEST AVP.ILA6IE DOCUMENT 

Works 

Sewerage 
network 

Sewage 
treatment 
plant 

Sewage 
treatment 
plant 

Sewerage 
network 

Sewage 
treatment 
plant 

Model 
Market 

1 

2 

3 

4 

5 

Contract Type 

Service contract 

Service contract 

Management 
contract 

BOT (Build- 
Operate- 
Transfer) 

BOT (Build- 
Operate- 
Transfer) 

Actors 

Demand 

ONAS 
Municipality 
Group of industrial 
companies 

ON AS 
Group of industrial 
companies 

ONAS 
Group of industrial 
companies 

ONAS Municipality 
Group of industrial 
companies 

ON AS 
Group of industrial 
companies 

Tasks 

O&M 

O&M 
Minor spare parts 
replacement 

O&M 
Spare parts 
replacement 
Renewal of 
equipment 

Construction 
O&M 
Renewal of 
equipment 

Construction 
O&M 
Renewal of 
equipment 

supply 

Large networks: 
Tunisian firm 
Tuniso-foreign 
partnership 
Small networks: 
Tunisian firm1 
cooperative 

Tunisian firm 
Tuniso-foreign 
partnership 

Tunisian firm 
Tuniso-foreign 
partnership 

Tunisian firm 
Tuniso-foreign 
partnership 
Joint venture 

Tunisian firm 
Tuniso-foreign 
partnership 
Joint venture 

Financial 

Existing financial 
and fiscal 
advantages 

Existing financial 
and fiscal 
advantages 

Existing financial 
and fiscal 
advantages 

Existing financial 
and fiscal 
advantages 

Existing financial 
and fiscal 
advantages 

Means 

Equipment 

Partnership: 
purchase 
Small Tunisian firm: 
rental o r  hire- 
purchase of ONAS' 
material 

Purchase 

Purchase 

Purchase 

Purchase 
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7 Field Surveys 

In order to test the validity of each of the model markets, additional data was collected 
through two surveys, one of the private sector and one of the public sector. The private 
sector survey was carried out on a sample of Tunisian and international firms likely to be 
interested in pursuing new opportunities in the liquid waste services market in Tunisia. The 
public sector survey was implemented in a number of ONAS regional offices as well as in 
two cities for which ONAS is not responsible. 

7.1 Private Sector Survey 

7.1.1 Methodology 

The objective of this survey is to assess the capacity and willingness of Tunisian and foreign 
enterprises to enter the liquid waste services market. 

At the start of this study, three local enterprises with knowledge of the liquid waste treatment 
sector and direct experiences as ONAS contractors were visited in order to develop an idea 
of the types of data that would facilitate the definition of private sector concerns, preferences 
and conditions for market entry. 

Taking into account the lessons of these interviews, a survey questionnaire was produced and 
sent to a sample of 32 Tunisian enterprises. This questionnaire was then translated into 
English and sent to 15 foreign enterprises. 

After the preliminary results of the market study had been viewed, several of the most 
capable and interested local companies who seemed interested in this operation were visited. 
The information collected in these interviews allows the team to refine its conclusions on the 
components and scope of the different model markets. 

The sample selection was to guided by the need to identify operators having the technical or 
financial potential to enter this sector. The targeted sample of 32 enterprises (see Annex E) 
includes the following sectors: 

Public works and liquid waste enterprises 

Mechanical equipment manufacturers 

Suppliers and sales representatives of liquid waste treatment equipment 

Septic tank maintenance companies 
Security and technical assistance companies 

Retraining companies 

Groups of private investors 
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With the exception of the private investors, which were included because of their financial 
capacity and the diversification of their investments, these enterprises had been in either 
direct or indirect contact with ONAS or with the environmental services field. 

The foreign firms were chosen for their experience with the types of contracts found in the 
different model markets, and for their knowledge of the liquid waste field in Tunisia. The 15 
firms include French, German, Swedish, Dutch, Danish, English, Canadian and American 
enterprises (see Annex F). 

The questionnaire for the Tunisian firms (see Annex D) addresses the following issues: 

General information: the type of firm, capital structure, experience, as well as its 
technical and human capacities. 

Financial information: gross revenue and annual growth rates indicate the ability of the 
firms to enter this new market without large-scale restructuring. 

Preliminary steps and preparation: information on staff retraining, contacts in the field, 
etc., indicate the type and extent of advance work that companies have already 
undertaken. 

Conditions for market entry: financial rate of return threshold, market size, type and 
length of contract, etc., define the conditions under which private firms are willing to 
enter the liquid waste market. 

These issues were also addressed in the questionnaire for the foreign firms. Given that the 
surveyed enterprises are already specialists in this field, however, questions on staff 
qualifications, technical capacity and experience in this sector were deleted. 

7.1.2 Survey Results 

Fifty-seven percent of local firms responded to the questionnaire. This rate, considered high 
in the Tunisian context, reflects the targeted nature of the sample. All but one of the public 
works and liquid waste enterprises demonstrated interest in the liquid waste collection and 
treatment markets. On the other hand, approximately 25 percent of the firms responded 
negatively; four out of the six negative responses came from groups of private investors with 
little or no previous contact with ONAS. The results, summarized below, are presented in 
detail in Tables 4. 5 and 6. 

Three- to five-year contracts are preferred by 60 percent of respondents. None of the 
enterprises is interested in contracts for less than three or more than ten years. Almclst 
75 percent of surveyed enterprises is interested in networks and stations serving more than 
20,000 residents. 

The main obstacle to market development was identified as the contract conditions and 
clauses to be established by the public entity. 
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Service contracts and BOT contracts were chosen by 50 percent of enterprises. Only 30 
percent of respondents was interested in management contracts. 

Even though most firms did not reveal the financial criteria for investment on the 
questionnaires, an internal rate of return (IRR) of 15 percent can be identified as a threshold 
based on interviews and informal communications. 

Over 50 percent of the enterprises has already started to make preparations to enter this 
market. This preparation involves contact with the concerned authorities, preliminary market: 
studies, participation in specialized activities and contact with potential foreign partners. 

Eighty percent of concerned respondents believe that a partnership with a specialized foreign, 
company is necessary or at least preferable. 

The response rate of the foreign companies is low compared with that of their Tunisian 
counterparts: only three out of 15 firms responded. This may be an indication that the 
Tunisian market is still relatively unknown to the international private sector community. 

On the basis of the received responses, and after interviews with a foreign company set up in 
Tunisia (SEE), a number of conclusions can be drawn. Unlike local companies, foreign 
companies prefer long-term contracts and are not interested in small municipalities. Although 
they seem to dominate the sector, they believe that a partnership with local enterprises is 
necessary. With the exception of the SEE, interested foreign companies have as yet taken no 
steps to penetrate the Tunisian market. 

It is important to bear in mind that the main objective of this survey is not to identify the 
maximum number of local and foreign companies interested in participating in the liquid 
waste sector, but rather to determine the willingness of several operators judged most 
appropriate to penetrate this market. On the basis of interviews and responses to the 
questionnaires, the following conclusions can be drawn: 

The liquid waste sector is attractive to a significant number of private operators. 
Although some enterprises are more able and better equipped, others seem ready to 
restructure rapidly in order to participate and to get a respectable share of the market. 
Consequently, competition will be open and tenders very competitive. 

Technical and financial criteria are not obstacles which particularly preoccupy potential 
operators. However, the type of contract, the conditions for awarding the contract, the 
state of existing facilities, and the definition of the scope of work are identified as 
obstacles by most respondents. 

The most interested private operators envision having access to ONAS' human resources 
if this operation takes place. They seem to be aware of the qualifications of ONAS' 
specialists and technicians and would be ready to hire and retrain them to help them 
adapt to a new work environment. 
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Partnership with foreign operators is unanimously accepted and will constitute a 
competitive advantage for all applicants. Both local and foreign companies favor this 
association. 

7.2 Public Sector Survey 

The public sector survey involved the two primary public sector actors in the liquid waste 
field, i.e., ONAS and a targeted sample of municipalities in which ONAS is not active. 

7.2.1 The ONAS Survey 

The objective of this survey is to define the real costs of O&M on ONAS collection 
networks, treatment plants and pumping stations. It also forms the basis of the financial 
analysis of the different model markets, as well as the analysis of ONAS costs, revenues and 
subsidies (see Annex H). 

The questionnaire (see Annex G) makes the distinction between the following independent 
units: 

ONAS center (network); 

Sewage treatment plant; 

Pumping station. 

The costs of an independent unit include: 

Personnel; 

Transport and travel expenses; 

Work done and services performed; 

Goods consumed; 

Energy, including electrical power; 

Various production costs; 

Other costs. 

To determine a center's O&M costs, it is necessary to add to direct costs the indirect costs 
associated with the main office, the regional office and the district office. 

The main difficulty was determining how to allocate these various indirect costs between 
three types of works: networks, plants, and pumping stations. It is believed that the amount 
of time spent by the maintenance team from a regional office on each of the three types of 
works could be a good allocation key for these indirect costs. This approach has therefore 
been adopted for the various costs identified below. 

Approximately 80 percent of main office costs are related to O&M. These costs have been 
allocated between the various regional offices in proportion to their own budgets. Main office 
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expenses relating to each branch are then allocated between the three facilities (networks, 
plants and pumping stations), according to the above mentioned allocation key. These various 
expenses are then allocated between the various centers according to network piping length, 
size of plants (kg of BOD, eliminatedlday) and power of pumping stations (kwh). 

With respect to the regional level, costs which require allocation to the different centers 
include: 

Expenses of the maintenance division such as: 
cost of spare parts for rolling stock and other equipment; 
cost of external contracting out for the same rolling stock and instruments; 
labor costs. 

The administrative division includes expenses of staff assigned to the administrative 
division (secretariat, office workers, administrators, etc .). 

Miscellaneous costs: insurance costs (network, equipment, buildings, etc.) and various 
taxes. 

Development department: the staff of this department carries out or supervises the 
department's major studies (major network extension, treatment plant study, etc.). Its 
contribution to the O&M service is minimal; expenses of its staff working on O&M 
should be approached separately. 

O&M management administrative staff: manager, assistant, secretary, etc. 

Since district offices have very little personnel (often a district head with one secretary), 
these costs are not accounted for in the analysis. 

Survey Results 
The results of the survey conducted in eight ONAS centers (three in Greater Tunis, two in 
the south and three in central Tunisia) are given in the Table 7. The main findings are: 

The average O&M costs for the network are approximately 3 TD per linear meter (m). 
This cost varies between 2 TDIm and 3.7 TDIm for different centers; 

The sample used, even though it may not enable any definitive conclusions to be drawn, 
shows that the O&M costs of a low-income center (Mellassine) are markedly higher than 
those of a middle- or high-income center (El Menzah); 

Indirect costs make up between 17 percent and 32 percent of total cost, indicating that 
ONAS' heavy administrative structure raises service costs substantially; 

The largest share of indirect costs are associated with the main office (60 percent to 
70 percent of total indirect costs); 

The survey results related to sewage treatment plants are presented in Table 8 and 
summarized below: 

The average O&M cost of a sewage treatment plant is approximately .16 TDIkg BODs 
eliminated, and varies from .06 to .25 TDlkg BOD5 eliminated; 
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Indirect costs account for between 13 and 43 percent of total costs; 

The direct costs vary widely as a function of the type of treatment and the size of the 
station; 

There is a negative correlation between maintenance cost and the size of the plant. 

Finally, Table 9 presents the survey results related to pumping stations: 

Table 9 
Annual Cost of Operations and Maintenance for Pumping Stations (TD, 1993) 

7.2.2 Survey of Non-ONAS Municipalities 

The survey of non-ONAS municipalities included two cities: Haouaria and Hergla. 

Incorporated in 1966, the municipality of Haouaria is situated in the Cap-Bon area, southeast 
of Tunis. The municipality covers 4,200 hectares. The population of Haouaria has grown 
from 5,22 1 in 1975 to 9,500 in 1994. The number of housing units has grown from :1,336 in 
1984 to 2,300 in 1994. The rate of connection is 95 percent for electricity and 80 percent for 
water. 
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Economic activities include approximately 100 commercial establishments, three industrial 
installations (textiles), and a large natural gas pumping plant. 

The existing liquid waste network is a combined system (wastewater and stormwater). With 
an average annual growth rate of 3 percent, the network has expanded from 5,538 m in 1984 
to 7,500 m in 1994. The rate of connection to the sewer network is about 65 percent (49 per- 
cent in 1982). Those areas which are not connected are either equipped with cesspools 
(30 percent), or lack any kind of liquid waste disposal system (5 percent). 

The water table is quite shallow and the ground permeable; the relatively high number of 
cesspools (some 700) therefore constitutes a danger to local residents, who continue to use 
water from the aquifer. 

Current network performance is less than satisfactory: overflows have been recorded in 
certain points due to the small size of the network and to pipes clogged with sand. 

Maintenance of the network (unblocking, small scale rehabilitation) is paid for by the 
municipality, which lacks the human and material means to carry out preventative upkeep. 
The municipality owns only one tractor, which it uses to empty the cesspools and septic 
tanks. 

The fee for septic tank emptying is 1 TD/m3 (paid by the private individual). Given average 
cesspool capacity of 8 m3 and an average emptying rate of twice a year, the council's 
income is estimated at 11,200 TDIyear. 

Costs are broken down in the following way: 

Direct costs: 
Personnel 2,520 TD 
Maintenance 1,000 TD 
Fuel 500 TD 
Spare parts 1,000 TD 
Other 500 TD 

Indirect costs: 11,225 TD 

TOTAL 16,745 TD 

Municipal investment in the field of liquid waste cleaning is negligible, given its low budget, 
and is restricted to small connections, sometimes sharing costs with individuals. 

According to the local authorities, prospects for private sector intervention in liquid waste 
action in their municipality are limited, considering the municipality's size and financial 
means. 
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The Municipality of Hergla, located in of the governorate of Sousse, was incorporated in 
1966. The municipality covers 2,940 ha. and its population has grown from 6,000 in 1984 to 
approximately 9,000 in 1994, an average growth rate of four percent yearly. With 960 
housing units, Hergla has a fairly dense settlement pattern. The rates of connection to the 
electricity network and the drinking water network are 100 percent. 

Economic activities include sixty commercial establishments and 13 industrial units. 

The municipality of Hergla is unusual in having several liquid waste facilities: 

Municipal combined network: 2,500 ml.; 

A 1,100 m ONAS network for the medina (90 housing units), built in 1989; 

Individual cesspools; 

Communal cesspools; 

Open drains; 

Communal septic tanks. 

The rate of connection to the network (municipality or other) is 70 percent and to the small 
open drains 30 percent. Each housing unit has its own cesspool for sewage and is corlnected 
to the network for domestic grey water. The municipal trenches are used as main sewers, 
collecting liquid waste from the open drains. 

There are also a number of septic tanks linked to the communal cesspools in the SNIT2 
estate, whose network was built by a private firm. These cesspools are also emptied I>y the 
local council. 

Hergla has a hygiene problem as it only has one piece of equipment for emptying septic 
tanks, which operates 18 hourslday . The cesspools overflow on a fairly frequent basis. In 
addition, water from the buffer pond, which collects liquid waste from the network and is 
emptied by a tractor-drawn tank, often overflows and pollutes the beach. 

Maintenance of the network (unblocking, small scale rehabilitation) is paid for by the local 
council, which lacks the human and material means to carry out preventative upkeep. 

Drainage costs are 0.4 TDlm3 (paid by the private individual). Given an average ces:spool 
capacity of 8 m3 and an average emptying rate of twice yearly, the council's income is 
estimated at 4,480 TDIyear. 

'~ociere narionale rourisrique runisienne 
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Costs are broken down in the following way: 

Direct costs: 
Personnel 11,700 TD 
Fuel 6,000 TD 
Spare parts 1,000 TD 
Other 500 TD 

TOTAL 19,200 TD 

O&M costs therefore amount to four times the fees collected from private individuals. 

According to local officials, prospects for private sector intervention in the liquid waste 
sector in their municipality are fairly limited, given the municipality's size and financial 
resources. 

8 Final Selection of Model Markets 

8.1 Introduction 

The data collected through the public sector and private sector surveys were used to test the 
financial soundness of each of the model markets. Detailed information on ONAS operating 
methods as well as the private sector O&M practices in other countries allowed the analysts 
to make assumptions on the productivity gains which can be attained through transfer of 
service provision responsibility to a private company. Financing terms take into account the 
results of research on the financial and fiscal advantages available to the participants in the 
sector as well as the preferred length of contracts. Finally, the BOT contract allocation keys 
reflect the proportions of the different investment components in ONAS waste treatment 
plants. This analysis will provide the financial indicators which, combined with the 
qualitative aspects, will determine the potential performance of the different model markets. 

8.2 Financial Analysis Methodology 

The approach adopted to simulate provisional operating accounts of the private sector for the 
different model markets, and consequently, the different calculations of the internal rate of 
return on the net operating income or net cash flow, can be summarized as follows: 

1. Calculation of private sector costs by applying the estimated hypothetical productivity 
increases to current ONAS costs; 

2. Calculation of debt service (interest, principal repayment) based on the nature of the 
investment, the financing structure and the credit terms; 

3.  Determination of compensation (payment to the private firm) by multiplying the total 
operating costs by a coefficient (>  1) in order to attain an internal rate of return on net 
cash flow of 15 percent (the threshold for private sector entry into the sector): 

4. Calculation of the net operating income, taxable income, and after tax income; 



MARKET STUDY: PRIVATE PARTICIPATION IN THE LIQUID WASTE SECTOR 29 

5. Calculation of net cash flow using the following formula: net cash flow = net operating 
income (adjusted for inflation) - interest payment - taxes - principal repayment; 

6. Calculation of internal rates of return (IRR). 

IRR on net operating income is calculated without inflation, while IRR on net cash flow is 
calculated in real terms. 

A series of assumptions were used to carry out the financial analysis. These assumptions, 
which relate to productivity gains, financial terms, current technologies, and other co:nditions 
which will affect the performance of private sector firms in the liquid waste market in 
Tunisia, are discussed below. 

8.2.1 Productivity Increases 

In order to evaluate the potential productivity increases resulting from the transfer of O&M 
responsibilities to the private sector, the team of specialists analyzed the O&M budgets of a 
number of different treatment plants and collection networks. The following plants, which 
utilize different treatment technologies, were included in the survey: Choutrana, Cherguia, 
C6tihe-Nord, Grombalia, Sud-Meliane, Sousse, Monastir, Sfax, and Hammamet. Th,e 
collection networks at Melassine, El Khadra, Menazeh, Gabes, Kebira, Sousse, Hammamet, 
and Monastir were also surveyed; in some cases, the study team was able to observe cleaning 
and unblocking activities in progress. 

Three principal parameters guided the productivity gain analysis: personnel expenses, energy, 
and maintenance. The analysts also took into account the relationship between facility size 
and the magnitude of increased productivity. 

Personnel 
In order to project gains related to personnel expenses, the analysts classified the ON.4S 
personnel at each plant and center. During site visits, a brief examination of personnel needs 
was carried out in collaboration with local managers. The analysts then determined the 
personnel a private operator would need to carry out the same scope of work. Specific and 
diverse tasks were assigned to each employee, resulting in a smaller overall number. As a 
result of the increased scope of each employee, salaries would rise. Table 10 shows the 
results of this analysis for the SE-1, SE-2, and SE-3 treatment plants in the Nabeul- 
Hammamet region: 
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Table 10 
Productivity Gains in the Area of Personnel: S E 1 ,  SE-2, and SE-3 

In this case, the cost savings is 20 percent. The savings for all of the facilities analyzed 
ranged from 15 to 27 percent, including higher salaries. In general, the higher percentages 
correspond to the large facilities where the private operator would benefit from economies of 
scale. 

Although employee absenteeism ran as high as 25 percent in some plants and centers, the 
authors of the analysis preferred to be conservative in their estimates, and therefore did not 
take this into account. 

Position 

Plant 
foreman 

Operator 

Energy 
With respect to electrical consumption, the specialists observed a number of operational 
deficiencies in mechanical equipment, in particular pumps and aerators, which consume more 
than 90 percent of the energy needed to operate treatment systems and pumping stations. 
Energy was routinely wasted through poor starter adjustment, continuous operation of the 
pumps, and the absence of alternating aeration techniques. Much of the equipment is also 
worn out; replacement would reduce energy consumption considerably. 

Private Firm 

It was estimated that energy consumed over a period of four to six hours during the day can 
be recovered by concentrating aeration efforts during peak hours and by shutting off the 
pumps for short periods throughout the night. For the pumping stations, better adjustment of 
starter controls would decrease electrical consumption. 

ONAS 

Number 

1 

3 

Total 

The private firm would therefore realize savings of 20 percent by year three of operation. 

SE-1 

1 

1 

Unit 
cost 

13,000 

8,000 

8 

Pumping 
Station 

0 

0 

Total 
cost 

13,000 

24,000 

SE-2 

1 

1 

9 

SE-3 

1 

1 

Total 

3 

3 

8 

Unit 
cost 

9,750 

7,150 

Total 
cost 

29,250 

21,450 

0.5 25.5 -- 1 1  I,93 
0 

19 -- 88,000 
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Maintenance 
The potential productivity increases resulting from improved maintenance are associ,ated with 
the rolling stock used in the operation and maintenance of the facilities and the acquisition of 
replacement parts. 

The operations reports of the plants and centers reveal many worn out or broken do~wn 
vehicles, as well as long delays for repair. It is not uncommon for equipment to be out of 
service for 25, 35, or even 50 days as a result of breakdowns, a missing part, or 
unavailability of the maintenance team. 

The private firm will maximize the use of equipment and establish a maintenance program 
that increases the operational return of its fleet. Spare parts will be readily available and 
repairs will be carried out promptly. The analysts estimate that downtime for repairs will not 
exceed five percent of the working life of the vehicles. For the projects analyzed, this 
represents a productivity increase of about 20 percent over the current ONAS performance. It 
should take the firm two years to attain this increase. 

The following table summarizes the productivity increases by line item. 

Table 11 
Productivity Gains 

8.2.2 Financing Terms 

Productivity gains 

Personnel expenses (small and medium-sized 
facilities) 

Personnel expenses (large facilities) 

Electric power 

Maintenance 

Public entities generally benefit from more favorable financing conditions than the private 
sector firms. These terms result from government guarantees and the credits granted by 
bilateral development assistance agencies. 

These advantages were taken into account during the definition of financing terms for public 
and private sector operators involved in liquid waste service delivery. For the purposes of 
comparison, the same financing structure (proportion of equity to credit) was retained for 
both groups. Loan terms were set at five years in both cases (public and private). 

1 

90% 

90% 

90% 

90% 

2 

85% 

85% 

85% 

85% 

3 
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Experiences in other countries have shown this to be an optimal period for service contracts 
(see Amex C). The following table summarizes the assumptions on financing terms: 

Table 12 
Financing Terms 

8.2.3 Inflation and Taxes 

Financing terms 

Financing structure 
Equity 
Credit 
Credit terms 
Operating reserve 
(3 months of direct expenses) 
Interest rate (medium/long term) 
Term (years) 
Grace period (years) 

For the purposes of this analysis, a minimum inflation rate of five percent per year was 
retained for supplies and other direct costs. Additionally, private enterprises working in the 
liquid waste treatment sector are subject to a ten percent tax rate since they are involved in 
environmental protection. 

8.2.4 Technological Choices 

ONAS 

30 % 
70 % 

10% 

7% 
5 
4 

The financial analysis was produced for types of technology adopted by ONAS for its 
existing facilities. Based on ONAS input, it was assumed that these technological choices will 
hold good for future projects. Financial analyses were for small and medium-size activated 
sludge treatment plants and on medium-size lagoon treatment plants. Small plants handle up 
to 1,000 kg BOD, per day, while medium-size plants can process up to 10,000 kg BOD, per 
day. Since there are few existing or plamed large treatment plants, this size was not included 
in the analysis. The treatment processes of the concerned plants are as follows: 

Private 

30 % 
70 % 

15 % 

12% 
5 
1 

Activated sludge process followed by a lagoon system; 

Low-load activated sludge process with prolonged aeration phase; 

Lagoon system. 

With respect to networks, the following uses and socioeconomic characteristics were 
examined in the financial analysis: 

Residential low-income 

Residential, middle- and high-income 

Mixed with high concentration of tourist activity 

Mixed with high concentration of industrial activity 
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The pumping stations which transfer wastewater between different sections of the network 
were included in the network model market analyses. The pumping stations which transfer 
wastewater to treatment plants were integrated into the plant model market analyses. 

8.2.5 BOT (Build-Operate-Transfer) Contracts 

A preliminary financial analysis of this kind of contract showed the clear disadvantage of this 
approach for the private sector due to gap between public and private sector interest rates. In 
order to test fully the potential of this contract mechanism, joint financing (50 percent public, 
50 percent private) was introduced in the sensitivity analysis. 

8.2.6 Allocation Keys 

Breakdown of Treatment Plant Investment 
The following percentages were retained for the different components of sewage treatment 
plant investment: 

Structures . . . . . . . . . . . . . . . . . . . . . . .  35% 

Fixed equipment . . . . . . . . . . . . . . . . . .  60% 

Land acquisition and development . . . . . . . . .  5 % 

Private Sector Overhead 
After consultation with private enterprises, it was established that the administrative expenses 
relating to provision of O&M services represent the following percentages of total operating 
costs: 

Main office expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 % 
Local administration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12% 

Depreciation 
For service and management contracts, the private company must take on a minimum of 
appropriate equipment and tools. Depreciation periods for the different types of equipment 
are : 

Vehicles . . . . . . . . . . . . . . . . .  5 years 

Tools . . . . . . . . . . . . . . . . . . .  3 years 

Structures . . . . . . . . . . . . . . . .  40 years 

. . . . . . . . . . .  Fixed equipment 10 years 

Investment 
For liquid waste facilities management contracts, the private enterprise must have an 
equipment replacement fund in its O&M budget. This fund was assessed at five percent per 
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year of the value of fixed and movable equipment (excluding structures) associated with a 
pumping station, sewage treatment plant or network. 

Return on Investment 
It was established through contact with private firms that the minimum return on investment 
that a private firm operating in the liquid waste sector would accept is approximately 15 
percent (IRR on net cash flow, inflation-adjusted). Contracts which could not reach this 
performance level were seen as not attractive to the private sector. 

Units 
The units used to compare total O&M costs of the facilities considered in this study are the 
following: 

. . . . . . .  Sewage treatment plants kg of BOD, eliminated per day 
Networks . . . . . . . . . . . . . . . . . . . . . . . . .  meter of pipeline 

Pumping stations . . . . . . . . . . . . . . . . . . . . .  KW consumed 

8.3 Results of the Financial Analysis 

Based on the assumptions stated above and the ONAS cost information collected through the 
survey, cash flow analyses were generated for hypothetical private firms involved in each of 
the model markets. Annex A presents two tables for each model market. The first is ONAS' 
operating account, and the second is a cash flow analysis of a hypothetical private firm 
delivering the same service. For each model market, compensation paid to the private 
contractor was adjusted to attain an internal net rate of return of 15 percent on the project. 
Since all of the model markets therefore satisfy the most important criteria of the private 
sector (profitability), they can all be provisionally retained. Furthermore, improvements in 
service quality and reaction speed can be written into the contract conditions, thereby 
potentially enabling the market models to fulfill user criteria. At this point, each operation 
needs to be examined from the public sector's perspective. Table 12 presents the different 
levels of savings obtained through the model markets which involve sewerage networks: 

Table 13 
Savings by Model Market (Networks) 

Model market 

la .  Service contract: residential network, low-income district 

l b .  Service contract: residential network, middle and upper income district 

Ic. Service contract: mixed network with high concentration of tourist activity 

Id.  Service contract: mixed network with high concentration of industrial activity 

4. BOT 

Savings 

19% 

22 % 

19% 

18% 

-49 % 
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These savings take into account the public sector costs of contract management. The service 
contract, in the case of all four network types, can result in acceptable savings for ONAS. 
The BOT arrangement, however, would cost 1.5 times more than direct public sector service 
delivery. The savings obtained from the sewage treatment plant model markets further 
undermine the financial feasibility of BOT contracts in the Tunisian context: 

2c. Service contract: medium lagoon treatment plant 

2a. Management contract: small activated sludge treatment plant 

Table 14 
Savings by Model Market (Sewage Treatment Plants) 

2b. Management contract: medium activated sludge treatment plant 

2c. Management contract: medium lagoon treatment plant 

5a. BOT: medium activated sludge treatment plant 

Model market 

2a. Service contract: small activated sludge treatment plant 

2b. Service contract: medium activated sludge treatment plant 

I 5b. BOT: medium lagoon treatment plant I 

Savings 

For ONAS, all of the service and management contracts generate substantial savings., the 
service contracts being particularly advantageous. The BOT contract, however, does not 
reduce service costs for the public entity. As is the case for the networks, the failure of the 
BOT model market is due to the gap between the different financing conditions (especially 
the interest rate) to which the different operators have access. 

In order to test the validity of the BOT model market under different financial condi.tions, the 
sensitivity analysis looks first at the sources of financing for Build-Operate-Transfer projects. 
Investment financing which combines equal government and private sector contributions was 
considered for the four different facilities. 

Table 15 
Sensitivity Analysis (Sources of Financing) 

4. BOT (joint venture): network -6.4% 

5a.  BOT (joint venture): small activated sludge treatment plant 

v i n t  venture): medium activated sludge treatment plant 

5c .  BOT (joint venture): medium lagoon treatment plant 23% 1 
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The results show that BOTs are only financially viable for sewage treatment plants when 
government and private financing is used. With respect to networks, the BOT arrangement is 
not viable in the Tunisian context. 

Tables 15 and 16 present the results of a variation in interest rates, equipment procurement 
methods and contract length. 

Table 16 
Sensitivity Analysis (Interest Rate) 

Savings by interest rate 

Model Market 

la .  Service contract: residential network, low-income district 

lb. Service contract: residential network, middle to upper income district 

Ic. Service contract: mixed network with high concentration of tourist activity 

Id. Service contract: mixed network with high concentration of industrial 
activity 

2a. Service contract: small activated sludge treatment plant 

2b. Service contract: medium activated sludge treatment plant 

2c. Service contract: medium lagoon treatment plant 

2a. Management contract: small activated sludge treatment plant 

2b. Management contract: medium activated sludge treatment plant 

3a. Management contract: medium lagoon treatment plant 

3a. BOT: medium activated sludge treatment plant 

3b. BOT: medium lagoon treatment plant 

Table 17 
Sensitivity Analysis (Other Variables) 

Model Market 

la .  Service contract (lease-purchase of ONAS equipment): residential network 

la .  Service contract (5-year contract): residential network 

2b. Service contract (5-year contract): medium activated sludge treatment plant 

2c. Service contract (5-year contract): medium lagoon treatment plant 

20 % 

23 % 

20% 

19% 

8 %  

11% 

21 % 

6 % 

7 % 

12% 

3 % 

-3 % 

Savings 

23 % 

13 % 

10% 

21 % 

19% 

22% 

19% 

18% 

7 %  

11 % 

21% 

6% 

7 %  

11 % 

-1 % 

-1 % 

19% 

22% 

18% 

18% 

7 %  

10% 

20% 

5 %  

7% 

11 % 

-6 % 

-5 % 
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On the basis of these results, the viable model markets for private sector participation in the 
liquid waste sector in Tunisia are the following: 

Model Market 1 
Service Contract: Network 
la: Residential network, low-income district 
lb: Residential network, middle- to upper-income district 
lc: Mixed network with high concentration of tourist activity 
Id: Mixed network with high concentration of industrial activity 

Model Market 2 
Service Contract: Treatment Plant 
2a: Small load activated sludge 
2b: Medium load activated sludge 
2c: Medium load lagoon 

Model Market 3 
Management Contract: Treatment Plant 
3a: Small load activated sludge 
3b: Medium load activated sludge 
3c: Medium load lagoon 

Model Market 5 
BOT (Joint Venture): Treatment Plant 
5a: Small load activated sludge 
5b: Medium load activated sludge 
5c: Medium load lagoon 

8.4 The BOT Contract 

The poor performance of the BOT model markets stems from the discrepancy between the 
interest rates to which the operators in question have access. While ONAS borrows money 
from the IBRD and other donors at seven percent, private firms must take out loans from 
Tunisian commercial banks at around 12 percent. However, there are international aid 
programs which could help overcome this problem and render BOTs financially feasible in 
Tunisia: 

Enhanced Credit Program (USAID). This program, approved by the U.S. Congress at 
the end of 1994, seeks to support development efforts in four areas: economic growth, 
the environment, population and health, and democracy. The Enhanced Credit Program 
(ECP) widens the range of borrowers to include local governments, parastatals, and 
private companies. Environmental infrastructure heads the list of recommended projects. 
With commercial interest rates in the United States currently at around 8.3 percent, the 
ECP could prove valuable for the development of concession arrangements in Tunisia. 
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Loan guarantees (IBRD). The World Bank offers two types of loan guarantees that could 
benefit a private firm in the context of a Build-Operate-Transfer contract. Late maturity 
guarantees extend the term of the loan and, therefore, increase the attractiveness of a 
given project to potential investors. Contract compliance guarantees accorded by the 
Bank for private firms cover all noncommercial risks; in the case of a failure on the part 
of ONAS to provide the volume of wastewater specified in the contract, for example, the 
Bank would reimburse project investors for any corresponding loss. In both cases, the 
GOT counter-guarantees investment in the project in question. 

8.5 Other Aspects of Private Sector Participation 

For ONAS, financial considerations are not the only reason for moving toward greater 
private sector participation. Site visits and numerous interviews held with ONAS 
management at the central, regional and local levels, as well as with O&M staff, have 
identified a number of problems associated with current operations and maintenance of liquid 
waste facilities. 

The following service improvements, listed by type of facility, provide an indication of the 
types of changes that ONAS could write into contracts with private firms and therefore attain 
through greater private sector participation. 

Networks: 

Faster response to user complaints; 

Preventative upkeep to reduce blocking and unpleasant odors caused by rotting solid 
waste thrown into the network; 

Immediate repair of broken pipes, reducing side-effects and inconvenience for users; 

Programmed draining and cleaning of networks in areas where there is a large seasonal 
variation in load and flow (e.g., tourist areas), reducing accumulation of waste or 
deposits in the pipes; 

Extending the life span of networks by preventative upkeep and systematic reduction of 
overflow and blocking problems. 

Pumping stations: 

Improving and optimizing operation of pumps by reactivation and adjustment of start-up 
systems and automatic cut-off sys tems; 

Reduction of energy consumption by optimal adjustment of start-up and cut-off controls; 

Increasing the lifespan of pumps by a preventative upkeep program and optimal 
adjustment; 

Introducing controls and telemetric supervision according to economic justification. 
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Treatment plants: 

Improvement in conditions for supervision of efficiency of sewage treatment plants by a 
improved control of the biological procedures in operation (contractual obligation for 
operational yield); 

Better O&M procedures during overload periods, and introduction of sludge removal 
measures to reduce the effects of biological imbalances that cause smells and other 
environmental nuisances; 

Reduction of energy consumption by introducing programmed alternating daylnight 
treatment procedures; 

Increasing the life-span of mechanical equipment and accessories by improving existing 
preventative upkeep programs; 

Training all plant staff and assigning varied and complementary tasks to them; 

Introducing a management and reuse program for sludge. 

Through the contracting process, ONAS can require the private sector firm to attain service 
levels, meet O&M requirements and ensure the viability of existing equipment. This 
arrangement would allow ONAS to play the role of guarantor of high-quality liquid waste 
services. 

Private sector participation is also likely to allow ONAS to stabilize or possibly even reduce 
the size of its rapidly growing staff, anticipating that a fair number of its specialized workers 
might well be interested in, and taken on by, private enterprises. 

Another positive aspect of private sector participation is the possibility of having funds 
earmarked for replacement, rehabilitation and renewal of equipment for the various liquid 
waste facilities. This creation of these funds must be specified in the contract. Under the 
laws and regulations governing its operations, ONAS does not have the authority to create 
such a fund after a certain number of years. This practice is current in France and ha!; 
allowed many municipalities to provide better liquid waste services. 

9 Potential Value of Liquid Waste Markets 

The market for private sector participation in the liquid waste sector depends to a large 
extent on the pace at which the public sector transfers service provision responsibility to 
private firms. While the recommendation of an optimal pace is beyond the scope of this 
study, it is nevertheless useful to gain an overall understanding of the potential volumie of the 
market. It is therefore assumed, for the purposes of this calculation, that the relevant public 
entities will turn to the private sector for liquid waste service provision under the conditions 
described in the viable model markets. Each of the viable model markets is therefore applied 
to existing facilities (as of 1995) and planned facilities (for the year 2015). The facili.ties in 
question are described in Section 6.2.2 and detailed in A M ~ X  B. The following table 
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summarizes the values of each of the model markets in 1994 Tunisian Dinars over the period 
1995-2005 : 

Table 18 
Viable Markets for Private Participation in the Liquid Waste Sector 

10 Conclusion 

Model Market 

1. Service contract: network 

2. Service contract: treatment plant 

3.  Management contract: treatment plant 

5. BOT: treatment plant 

The financial and technical analyses generated in this study clearly show that service 
contracts and management contracts for sewer networks and sewage treatment plants have the 
capacity to provide acceptable returns on investment and therefore meet the criteria of private 
sector firms. At the same time, these forms of private sector intervention are likely to 
generate substantial advantages for public entities involved with liquid waste service 
provision. 

The comparison of public sector and private sector O&M performance indicates that 
substantial savings can be obtained by private enterprises through better management, leaner 
staffing, and better operation of equipment. A conservative assessment of increased 
productivity results in an acceptable return on investment for the private enterprise and 
considerable savings for ONAS, even after contract management costs are accounted for. 

Value (TD) 

In addition, the study has shown that greater private sector participation can bring about 
substantial improvements in service quality. Since private firms are free from burdensome 
administrative procedures, they are able to respond more quickly to the needs of customers. 
Private firms can also be required, through conditions of contract, to provide higher service 
levels than those currently in place. 

1995 

18,207,000 

10,321,350 

22,218,000 

-- 

Finally, delegating service and management to the private sector has the potential to free 
ONAS from the repetitive, low-skill tasks that generally characterize operations and 
maintenance activity. This would allow ONAS to focus its energies on planning and 
supervising the delivery of quality liquid waste services in Tunisia. 

2005 

19,895,000 

12,853,815 

27,685,140 

55,370,280 

Total 

38,102,000 

23,175,165 

49,903,140 

55,370,280 
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ANNEX A 

Financial Analysis of Model Markets 



Model Market 1 a : Sewice Contract - Network 
- Length 100 Km 

- Usage Residential, lower-middle income 

Cunent ONAS Costs 
Year 
DIRECT COSTS 
Administration - main office 
Maintenance division - department 
Admin. personnel - department 
Administration - department 
Design & planning - department 
Administration - district 
Insurance on heavy equipment 
Depreciation 
Interest on loan 

Total 

Provisional Costs for ONAS (DT) 
Payments to  the contractor 0 0 
Administration - district 5,784 5,784 
Costs of contract management 19,507 19,507 

Total 
Savings (%) 

The cost of contract management is estimated to be 

30% of the costs of "Administration - main office" 

BEST AVAILABLE DOCUMENT 



Model Market l a  : Service Contract - Network 
- Length 100 Km 

- Usage Residential, lower-middle income 

Sub-contracting 

Replacement parts 

Consuma bles 

Electricitv 

Productivity Gains 
Personnel 

1 ~ e a v y  equipment 

1 2 3 4 5 
90% 85% 85% 80% 80% 

lother material (tools, light vehicles) 

Cost (DT) Duration 

264000 
53000 

Provisional Costs for O~erations and Maintenance [DT) 

Inflation 

Taxes 

General Costs for the Private Firm [YO) 

Financial Parameters 
Equity contribution 

Loan 

Interest rate 

Term 

Grace period 

5% 
10% 

1 Technical director 

1 Accountant 

1 Secretary + 1 general assistant 

General expenses 

Total 

l~a in tenance : 1 mechanic + 1 electrician I 9000 1 

ONAS 

60% 
40% 

7% 

15 
4 

Year 

Personnel 

Private 
30% 
70% 

1 1 '10 
10 
1 

Replacement parts 

Consumables 

1 Electricity I 
Miscellaneous 

Operating reserve 
Administration - main office 

Total Costs 
Revenue 

Net operating income 

NO1 (inflation-adjusted) 

1 Depreciation I 
l~nterest on loan I 
Taxable income 

Taxes 

l ~ f t e r  tax income I 
Repayment of principal 

Net cash flow 

IRR (NOI) 

IRR (Net cash flow) 

BEST AVAILABLE. DOCUMENT 



Model Market 1 b : Service Contract - Network 
- Length 100 Km 
- Usage Residential, upper-middle income 

Current ONAS Costs 
Year 
DIRECT COSTS 
Administration - main office 
Maintenance division - department 
Admin. personnel - department 

Administration - department 
Design & planning - department 

Administration - district 
Insurance on heavy equipment 
Depreciation 
Interest on loan 
Total 

Provisional Costs for ONAS (DT) 
Payments to the contractor 251,214 242,037 
Administration - district 5,139 5,139 
Costs of contract management 21,462 21,462 

Total 
Savings (%) 

The cost of contract management is estimated to be 
30% of the costs of "Administration - main office" 

BEST AVAILABLE DOCUMENT 



Model Market 1 b : Service Contract - Network 
- Length 100 Km 

Usage Residential, upper-middle income 

- -- 
1 2 3 4 5 

Personnel 90% 85% 85% 80% 80% 
Subcontracting 90% 90% 90% 90% 90% 
Replacement parts 9 0 '10 90% 90% 90% 90% 
Consuma bles 1 00% 100% 100% 100% 100% 

---.--- 
95% 90% 90% 90% 90% 

Financial Parameters - 
Equity contribution 
Loan 

General Costs for the Private Firm (Yo1 

ONAS 

60% 
40% 

Interest rate 

Term 
Grace period 

Private 

30% 
70% 

1 Technical director 
1 Accountant 

1 Secretary + 1 general assistant 
General expenses 

Total 

7% 
15 
4 

Depreciation 

I~a in tenance : 1 mechanic + 1 electrician 9000 1 

1 1 %  

10 
1 

Provisional Costs for Operations and Maintenance (DT) 
, - - - -- - - - - 

Cost (DT) 
264000 
53000 

Personnel 
Transportation 

Subcontracting 

Replacement parts 
Consumables 

Electricity 

Miscellaneous 
Operating reserve 
Administration - main office 

Total Costs 

Duration 
10 
5 

I Revenue ( 251,214 242,037 242,037 233,550 233,550 233,550 233,550 233,550 233,550 233,550 I 
Net operating income 
NO1 (inflation-adjusted) t 
Depreciation 

lnterest on loan 
Taxable income 
Taxes 
After tax income 

Repayment of principal 
Net cash flow 

IRR (NOI) 
IRR (Net cash flow) 

BEST AVAILABLE DOCUMENT 



Model Market I c  : - Service Contract - Network 
- Length 100 Km 

- Usage Tourist 

Current ONAS Costs 
Year 
DIRECT COSTS 
Administration - main office 
Maintenance division - department 
Admin. personnel - department 
Administration - department 

Design & planning - department 
Administration - district 

Insurance on heavy equipment 

Depreciation 
Interest on loan 
Total 

Provbinal Costs for ONAS (DT) 
Payments to the contractor 245,159 237,614 
Administration - district 6,076 6,076 
Costs of contract management 17,854 17,854 

Total 
Savings (%) 

+ The cost of contract management is estimated to be 
30% of the costs of "Administration - main office" 

BEST RVAILABLE DOCUMENT 



Model Market 1c : - Service Contract - Network 

- Length 
- Usage 

100 Km 
Tourist 

Productivity Gains 

Personnel 

subcontracting 
Replacement parts 
Consuma bles 

Electricitv 

1 2 3 4 5 

90% 8 5 O/O 85% 8 0 O/O 80% 
90% 90% 90% 90% 90% 
90% 90% 90% 90% 90% 

100% 100% 1 00% 1 00 O/O 1 00% 
95% 90% 9O0/0 90% 90% 

Financial Parameters 

Equity contribution 
Loan 
Interest rate 

Term 

Grace period 

Depreciation 

lother material (tools, light vehicles) I 53000 1 5 1 

ONAS 

60% 
40% 

7% 
15 
4 

General Costs for the Private Firm (%) 

1 Accountant 

1 Secretary + 1 general assistant I 6000 6ooo / 

Private 
30% 
70% 
11% 

10 
1 

Cost (DT) - 
264000 1 Technical director 

Duration 

10 1 5000 1 

General expenses 

Total 

Maintenance : 1 mechanic + 1 electrician 

' ~ rans~o r ta t i on  

Sub-contracting 

Replacement parts 
Consuma bles 
Electricity 
Miscellaneous 

Operating reserve 

Administration - main office 

Total Costs 

6000 
3 3000 

9000 
Provisional Costs for Operations and Maintenance (DT) 

Revenue 

Net operating income 
NO1 (inflation-adjusted) 

Depreciation 

lnterest on loan 
Taxable income 

Taxes 
After tax income 

Repayment of principal 

Net cash flow 

Year 
Personnel 

IRR (NOI) 9.7'10 

1 2 3 4 5 6 7 8 9 10 
11 5,222 109,320 109,320 103,419 103,419 103,419 103,419 103,419 103,419 103,419 

IRR (Net cash flow) 15.0% 

BEST AVAILABLE DOCUMENT 



Model Market I d  : Service Contract - Network 
- Length 100 Km 

- Usage Industrial 

Current ONAS Costs 
Year 

DIRECT COSTS 
Administration - main office 

Maintenance division - department 
Admin. personnel - department 
Administration - department 
Design & planning - department 
Administration - district 

Insurance on heavy equipment 
Depreciation 
Interest on loan 
Total 

Provisional Costs for ONAS (DT) 
Payments to the contractor 3 19,224 308,918 
Administration - district 3,520 3,520 
Costs of contract management 1 9,043 1 9,043 

Total 

Savings ( O h )  

The cost of contract management is estimated to be 
30% of the costs of "Administration - main office" 



Model Market I d  : Service Contract - Network 
- Length 100 Km 
- Usage Industrial 

De~reciation l ~ o s t  (DT) 1 Duration 

Productivity Gains 
Personnel 
Subcontracting 
Replacement parts 
Consuma bles 
Electricity 

1 2 3 4 5 

9 0 '10 8 5% 8 5 '10 80% 80% 

9 0 '10 90% 90% 90% 90% 

90% 90% 90% 90% 90% 

100% 100% 100% 1 00% 100% 

9 5 '10 90% 90% 90% 90% 

Heavy equipment 

Other material (tools, light vehicles) 

Inflation 

Taxes 

General Costs for the Private Firm (%) 

11 Technical director 1 5000 

Financial Parameters 
Equity contribution 

Loan 
Interest rate 
Term 
Grace period 

264000 

53000 

5% 
1 0% 11 Accountant I 6000 1 

10 

5 
1 Secretary + 1 general assistant 
General expenses 

Total 

ONAS 
60% 

40% 
7 O/O 

15 
4 

I~a in tenance : 1 mechanic + 1 electrician I 9000 1 

Private 
30% 
70% 
1 1 O/O 

10 
1 

Transportation 
Sub-contracting 
Replacement parts 
Consumables 
Electricity 
Miscellaneous 
Operating reserve 
Administration - main office 
Total Costs 

Provisional Costs for Operations and Maintenance (DT) 

1 ~ e t  o~era t ins  income I 

Year 
Personnel 

(NOI (inflation-adjusted) I 

1 2 3 4 5 6 7 8 9 10 
144,319 136,801 136,801 129,284 129,284 129,284 129,284 1 29,284 129,284 129,284 

1 Depreciation I 
lnterest on loan 
Taxable income 

Taxes 

l ~ f t e r  tax income I 
Repayment of principal 
Net cash flow 
IRR (NOI) 
IRR (Net cash flow) 

BEST AVAILABLE DOCUMENT 



Market Model l a  : Service Contract (rental of ONAS equipment) - Network 
- Length 100 Km 
- Usage Residential, lower-middle income 

Current ONAS Costs 
Year 
DIRECT COSTS 
Administration - main office 
Maintenance division - department 

Admin. personnel - department 
Administration - department 
Design & planning - department 
Administration - district 
Insurance on heavy equipment 
Depreciation 
Interest on loan 
Total 

Provisional Costs for ONAS (DT) 
Payments to the contractor 386,673 371,768 371,768 

Administration - district 5,784 5,784 5,784 
Costs of contract management 19,507 19,507 19,507 

Total 
Savings (%) 

+ The cost of contract management is estimated to be 
30% of the costs of 'Administration - main office" 

BEST AVAILABLE DOCUMENT 



Market Model  l a  : Service Contract (rental o f  ONAS equipment) - Network 

Length 100 Km 

Usage Residential, lower-middle income 

K d u c t i v i t v  Gains I 1 2 3 4 5 1 

I I 

Other ma te r~a l  (tools, l ight vehicles) I 53000 1 5 Inflation I 5 O/O 

Personnel 

Sub-contracting 

Replacement parts 

Consumables 

Electricity 

(Taxes I 10%1 

Rental of ONAS equipment for 26400TDlyear (1 0% of purchase price) 

90% 85% 85% 80% 80% 

90 % 90 % 90% 90% 90% 

90% 90 % 90% 90% 90% 

100% 100% 100% 100% 1 00% 

95% 90% 90% 90% 90% 

nterest rate 

General Costs for  the Private Firm ( % I  

1 Accountant 

1 Secretary + 1 general assistant 

General expenses 6000 

Net operating income 

NO1 (inflation-adjusted) 

Provisional Costs for  Operations and Maintenance (DT) 

Interest on loan 

Taxable income 

Taxes 

Year 

Personnel 

Transportation 

Sub-contract ing 

Replacement parts 

Consumables 

Electricity 

Rental of ONAS equipment 

Miscellaneous 

Operating reserve 

Frais de siege et de gestion 

Total Costs 

Revenue 

( ~ f t e r  tax income I 

1 2 3 4 5 6 7 8 9 10 
243,822 230,776 230,776 21 7,731 21 7,731 21 7,731 217.731 21 7,731 21 7,731 21 7,731 

458 458 458 458 458 458 458 458 458 458 
4,951 4,951 4,951 4,951 4,951 4,951 4,95 1 4,951 4,951 4,951 

14,363 14,363 14,363 14,363 1 4,363 14,363 14,363 1 4,363 1 4,363 14,363 

2 1,087 2 1.087 2 1,087 21,087 21,087 21,087 2 1,087 21,087 2 1,087 2 1,087 
16,540 15,669 15,669 15,669 15,669 15,669 15,669 15,669 15,669 15,669 
26,400 26,400 26.400 26,400 26,400 26,400 26,400 26,400 26.400 26,400 

1,590 1,590 1,590 1,590 1,590 1,590 1,590 1,590 1,590 1,590 
12,345 1 1,824 1 1,824 11,334 11,334 11,334 11,334 11,334 11,334 11,334 

33,000 33,000 33,000 33,000 33,000 33,000 33,000 33,000 33,000 33,000 
374,556 360,118 360,118 346,583 346,583 346,583 346,583 346,583 346,583 346,583 
386,673 371,768 371,768 357,795 357,795 357,795 357,795 357,795 357,795 357,795 

l ~ e p a y m e n t  o f  principal 1 
Net cash f l ow  I 
IRR (NOI) 

IRR (Net cash f low)  15.1% 

BEST AVAILABLE DOCUMENT 



Market Model 1 b : Service Contract (5 years) - Network 
- Length 100 Km 
- Usage Residential, upper-middle income 

Current ONAS Costs 
Year 
DIRECT COSTS 
Administration - main office 
Maintenance division - department 
Admin. personnel - department 
Administration - department 
Design & planning - department 
Administration - district 
Insurance on heavy equipment 
Depreciation 
Interest on loan 
Total 

Provisional Costs for ONAS (DT) 
Payments to the contractor 279,935 269,709 
Administration - district 5,139 5,139 

Costs of contract management 2 1,462 2 1,462 

Total 
Savings (Oh) 

+ The cost of contract management is estimated to be 
30% of the costs of "Administration - main office" 

BEST AVAILABLE DOCUMENT 



Market Model 1 b : Service Contract (5 years) - Network 
- Length 100 Km 

- Usage Residential, upper-middle income 

Productivity Gains 
Personnel 

Subcontracting 

Replacement parts 

Consumables 

Electricity 

Inflation 

Taxes 

1 2 3 4 5 
90% 85% 85% 8 0 '10 80% 
90% 90% 9 0 '10 9 0 '10 9 0 '10 

90% 90% 90% 90% 9 0 '10 
1 0090 100% 1 00% 10090 100% 
95% 90% 9 0 '10 90% 9 0 '10 

Depreciation 
Heavy equipment 
Other material (tools, light vehicles) 

Financial Parameters 

Cost 

264000 
53000 

Equity contribution 

Loan 

Interest rate 

Term 

Duration 

10 
5 

General Costs for the Private Firm (%) 

Provisional Costs for Operations and Maintenance (DT) 
[year I 1 2 3 4 5 I 

60% 
40% 

7% 
7 

1 Technical director 

1 Accountant 

1 Secretary + 1 general assistant 

General expenses 

Total 

Maintenance : 1 mechanic + 1 electrician 

1 Personnel 1 127,554 120,967 120,967 114,381 114,3811 

30% 
70% 
11% 

5 

1 5000 
6000 
6000 
6000 

33000 
9000 

Transportation 

Subcontracting 

Replacement parts 

~ o n s u m a  bles 
Electricity 

Miscellaneous 

Operating reserve 

Administration - main office 

Total Costs 

Revenue 

Net operating income 

NO1 (inflation-adjusted) 

Depreciation 

lnterest on loan 

Taxable income 

Taxes 

After tax income 

Repayment of  principal 

Net cash flow 

IRR (NOI) 

iRR (bier cash i iowj  

22.8'10 
a -  a n ,  
13. 1-10 

BEST AVAILABLE DOCUMENT 



Model Market 2a : Service Contract - Wastewater Treatment Plant 
Type of treatment : Activated sludge 

Size : Small 
Quantity of BOD (kg) el im~nated dally : 1000  

Current ONAS costs 
Year 1 2 3 
DIRECT COSTS 
Personnel 30672 30672 30672  
Maintenance 3620 3620 3620  
Electr ic~ty 39558 39558 39558 
Replac. parts/sub-contract~ng 1263 1263 1263 
Operating reserve 2257 2257 2257 
Miscellaneous (veh~cles / tools) 15180 3180 3180  
Sub-total 92550 80550 80550  
INDIRECT COSTS 
Admin~strat ion - maln offlce 1 1455 11 455 1 1455 
Ma~ntenance division - dept. 8904  8904 8904  
Admin. personnel - dept.  1012 1012 101 2 
Administration - dept. 1778 1778 1778 
Des~gn  & planning - dept. 1272 1272 1272  
Regional laboratory 456  456 4 5 6  
Adminlnstration - district 1049 1049 1049  
Depreciation 9333 9333 9333 
Interest on investment 1960  1568 1176 
Sub-total 37220 36828 36436 
Total 129771  1 1  7 3 7 9  1 1 6 9 8 7  

Provislonnal costs for ONAS 
Payments t o  contractor 106974 102015 98978 
Cost of contract management 3437 3437 3437 
Total 110410 10545 1 10241 5 
Sav~ngs 7% 

The cost of contract management is estimated 

t o  be 30% of the  costs of "Admlnistration - seat" 

BEST AVAILABLE DOCUMENT 



Model  Market 2a : Service Contract - Wastewater Treatment Plant 

Type of treatment Activated sludge 

S~ze  Small 
Quant~ty of BOD (kg) el~rn~nated dally 1000 

Productivity Gains 
Personnel (small & med plants) 
Personnel (large plants) 

Electric~ty 
Maintenance D lv ls~on  I 
Depreciation 
Vehicles 
Tools 

1 Personnel I 

Inflation 

Taxes 

I ~ e ~ l a c .  partstsub-contracting I 

Cost 
30000 
10000 

5 %  
10% 

1 Operating reserve I 

Duration 
5 
3 

M~scellaneous 
Sub-total 

INDIRECT COSTS 
l ~ d r n i n i s t r a t ~ o n  - maln off ice I 
Maintenance dlvlslon - dept. 
Administration personnel - dept. 

Administration - dept. 
Des~gn  and planning - dept. 

Laboratory 
Admin. - d ~ s t r ~ c t  (private - local) 

Sub-total 
Total Expenses 

1 Revenue I 
Net operating Income 
NO1 (inflation-adjusted) 
Depreciation 

Interest on loan 
Before tax cash f low 

Tax loss carryforward 

Taxes 

Repayment of  pr~ncipal  

After tax cash f low 

IRR (NOI) 

Financial Parameters 
=. IONAS l ~ r i v a t e  

l ~ ~ u i t y  contribution I 30% 1 30% 

IRR (Net cash f low) 15% 

General Costs for the Private Firm (%) 

BEST RVAllABLE DOCUMENT 

Main of f .  (% direct costs) 
Local admin. ( %  total) 

3% 
12% 



Model Market 2b : Service Contract - 
Type of treatment : 

Slze : 
Quantlty of BOD eltrn~nated dally : 

Current ONAS costs 
Year 
DIRECT COSTS 

Personnel 
Maintenance 
Electr lc~ty 
Replac. partslsub-contracting 
Operating reserve 
Miscellaneous (vehicles 1 tools) 
Sub-total 
INDIRECT COSTS 
Administration - main of f ice 
Maintenance division - dept.  
Admin. personnel - dept. 
Administration - dept. 
Destgn & plannlng - dept. 
Reglonal laboratory 
Adminlnstration - dlstrlct 
Depreciation 
Interest on investment 
Sub-total 
Total 

Wastewater Treatment Plant 
Activated sludge 

Medtum 
5000 

Provlsionnal costs for ONAS 
Payments t o  contractor 346729 336289 329749 
Cost of contract management 23491 2349 1 23491 
Total 370220 359781 353240 
Savtngs 11 % 

The cost of contract management is estimated 

t o  be 30% of the costs of "Administration - seat" 

BEST AVAILABLE DOCUMENT 



Model  Market 2b . Service Contract - Wastewater Treatment Plant 

Type of treatment A(:t~valed sludge 
Size Medlum 
Quantity of BOD e l ~ m ~ n a t e d  dally 5000 

Productivity Gains r 1 2 3 4 5 
l ~ e r s o n n e l  (small & med. plants) I 90 % 85 % 85% 85% 85% 
Personnel (large plants) 
Electricity 
Ma~ntenarice D ~ v ~ s ~ o n  

90% 85% 80% 80% 80% 
90% 85% 80% 80 % 80% 
90% 85% 80% 80% 80% 

Depreciation Cost 
40000 

Financial Parameters Prive 
Equity contribution 30 % 30% 

70% 
Operating reserve 10% 
Interest rate 
Term 
Grace period 

Duration 
5 
3 

Inflation 
taxes 

General Costs for the Private Firm ( % I  

5% 
10% 

Main of f .  (%  direct costs) 
Local admin. (% total) 

IRR (NOI) 

IRR (Net cash f low) 

3% 
1 2 %  

Year 

DIRECT COSTS 
Personnel 
Maintenance 

Electricity 
Replac. partslsub-contracting 

Operating reserve 

Miscellaneous 
Sub-total 
INDIRECT COSTS 
Adm~nistration - main office 

Maintenance dlvision - dept. 
Adm~nistration personnel - dept. 

Adm~nistration - dept. 
Design and planning - dept. 

Laboratory 
Admin. - district (private - local) 

Sub-total 
Total Expenses 

Revenue 
Net operat~ng income 
NO1 (inflation-adjusted) 
Deprec~ation 
Interest on loan 

Before tax cash f low 

Tax loss carryforward 

Taxes 
Repayment of principal 
After tax cash f low 

BEST AVAILABLE DOCUMENT 

1 2 3 4 5 6 7 8 9 10 

6009 7 56758 56758 56758 56758 56758 56758 56758 56758 56758 
54596 54596 54596 54596 54596 54596 54596 54596 54596 54596 
63608 60074 56540 56540 56540 56540 56540 56540 56540 56540 
52656 52656 52656 52656 52656 52656 52656 52656 52656 52656 

8909 8909 8909 8909 8909 8909 8909 8909 8909 8909 
6622 6622 6622 6622 - 1 5000 6622 6622 6622 6622 6622 

246487 23961 4 236081 236081 21 4459 236081 236081 236081 236081 236081 

8648 8648 8648 8648 8648 8648 8648 8648 8648 8648 
37205 351 38 3307 1 33071 3307 1 3307 1 33071 33071 33071 3307 1 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

4563 4563 4563 4563 4563 4563 4563 4563 4563 4563 
35628 34555 33883 33883 31289 33883 33883 33883 33883 33883 
86043 82904 801 64 801 64 77570 80164 801 64 801 64 801 64 801 64 

332530 322518 316245 3 16245 292029 31 6245 31 6245 3 16245 3 16245 3 16245 
346729 336289 329749 329749 304499 329749 329749 329749 329749 329749 

141 99 13772 13504 1 3504 12470 13504 13504 13504 13504 13504 
141 99 14460 141 79 14888 15632 16414 17234 18096 1 9001 19951 
1 1333 1 1333 1 1  333 8000 8000 14465 1 4465 14465 10210 10210 
3850 3850 2888 1925 963 491 4 3931 2948 1965 983 
-984 -723 -42 4963 6670 -2964 -1 161 683 6825 8758 
-984 - 1708 -1 750 3213 6670 -2964 -41 25 -3442 3383 8758 

0 0 0 32 1 667 0 0 0 338 876 
7000 7000 7000 7000 7000 8934 8934 8934 8934 8934 
3349 3610 429 1 5641 7003 2566 4370 6214 7763 91 59 



Model Market 2c : Service Contract - Wastewater Treatment Plant 
Type of treatment . 
Size : 
Quantlty of BOD (kg) eliminated daily : 

Current ONAS costs 
Year 1 2 
DIRECT COSTS 
Personnel 47300 47300 
Maintenance 947 947 
Electricity 1 3702 13702 
Replac. partslsub-contracting 61 30 61 30 
Operating reserve 21 28 21 28 
Miscellaneous (vehicles 1 tools) 17035 2035 
Sub-total 87242 72242 
INDIRECT COSTS 
Admlnlstrat~on - main office 34841 34841 
Maintenance division - dept. 33291 33291 
Admin. personnel - dept. 3785 3785 
Administration - dept. 6648 6648 
Design 81 planning - dept. 471 9 471 9 
Regional laboratory 1369 1369 
Admininstration - district 1991 1991 
Depreciation 1 1333 11 333 
Interest on investment 2450 1960 
Sub-total 100428 99938 
Total 187670 172180 

Provlsionnal costs for ONAS 
Payments to contractor 128401 122471 
Cost of contract management 10452 10452 
Total 138853 132923 
Savings 21 % 
+ The cost of contract management is estimated 

to be 30% of the costs of "Administration - seat" 

Lagoon 
Medium 

3000 

3 

47300 
947 

13702 
61 30 
21 28 
2035 

72242 

34841 
33291 

3785 
6648 
471 9 
1369 
1991 

1 1333 
1470 

99448 
171690 

119516 
10452 

129968 



Model Market 2c : Service Contract - Wastewater Treatment Plant 

Type of  treatment Lagoon 

Size Medlum 

Quant~ty of BOD (kg)  e l~m~nated  dally 3 0 0 0  

Productivity Gains 
Personnel (small & rned plants) 

Personnel (large plants) 
Electrlclty 
Ma~ntenance D ~ v ~ s ~ o n  

1 2 3 4 5 

9 0 %  8 5 %  85 % 8 5 %  8 5 %  

9 0 %  8 5 %  8 0  % 8 0  % 8 0 %  
9 0 %  8 5 %  8 0  % 8 0 %  8 0 %  
9 0 %  8 5 %  8 0  % 8 0 %  8 0 %  

Depreciation 
Vehicles 
Tools 

Financial Parameters 1 ONAS l ~ r i v e  

I Equity contribution 3 0 %  1 3 0  % 

Inflation 
lmpots 

Cost Duration 
5 %  

1 0 %  

General Costs for the Private Firm I%)  

Loan 

Operating reserve 
Interest rate 
Term 
Grace period 

4 0 0 0 0  
1 0 0 0 0  

I Main of f .  (YO direct costs) 
Local admin. I %  total) I 1 2 %  5 

3 

Year 1 2 3 4 5 6 7 8 9 1 0  
DIRECT COSTS I 

7 0 %  
1 0 %  

7 %  
5 
2 

Personnel 
Maintenance 
Electricity 
Replac, partslsub-contract~ng 
Operating reserve 
M~scellaneous 
Sub-total 
INDIRECT COSTS 
Administration - main off ice 

Maintenance dlvision - dept. 
Adrn~nistrat~on personnel - dept. 
Administration - dept. 
Design and planning - dept. 

Laboratory 
Adrnln. - dlstrlct (private - local) 

Sub-total 
Total Expenses 
Revenue 
Net operating income 
NO1 (~nflation-adjusted) 
Depreclatlon 
Interest on loan 
Before tax cash f l o w  

Tax loss carryforward 

Taxes 
Repayment of principal 
After tax cash flow 
IRR (NOI) 

7 0  % 
1 5 %  
1 1 %  

5 
1 

IRR (Net cash f low) 15% 

BEST AVAILABLE DOCUMENT 



Model Market 3a  : Management Contract - Wastewater Treatment Plant 
Ac t~vated sludge 

Small 
1 0 0 0  

Type of treatment : 

Slze : 

Quantlty of BOD (kg)  ellmtnated dally . 
Current ONAS costs 
Year 
DIRECT COSTS 
Personnel 
Maintenance 
Electricity 

Replac. parts lsub-contract~ng 
Operating reserve 
Miscellaneous 
Slnklng fund 

Sub-total 
INDIRECT COSTS 
Ac!m:n:r!ra!:cn - -21: r~ f f i ce  
Maintenance d~v is ion  - dept. 
Amln. personnel - dept. 
Administratton - dept. 

Design & plann~ng - dept. 
Regional laboratory 
Admlnlstration - distrlct 
Deprec~ation 
Interest on Investment 

Sub-total 
Total 

Provlsionnal costs for ONAS 
Payments t o  contractor 240864  236223  
Cost of contract management 3437  3437  
Total 244301  2 3 9 6 6 0  

Savlngs 6% 
The cost of contract management is estimated 

to  be 3 0 %  of the  costs of "Administration - seat" 

BEST AVAILABLE DOCUMENT 



Model Market 3a : Management Contract - Wastewater Treatment Plant 
Type of treatment . Ac t~va ted  sludge 

Size . Small 
Quantity of BOD (kg )  e l~m~na ted  dally 1000 

Financial Parameters 1 ONAS IPrivate I Productivity Gains 

I 
-- ----- .- 
Personnel (small & rned plants) 

Personnel (large plants) 
E lect r~c~ty 

Ma~ntenance D ~ v ~ s ~ o n  -- - - - -- - --- 

IEqu~ ty  contribution I 30% 1 30% 1 
Loan 

Operating reserve 
Interest rate 

Term 
Grace ~ e r i 0 d  l n f l a t~on  

Taxes 

Invest. 
35 % 35 % 

5 %  
10% 

Depreciation 
Vehicles 
Tools 

(personnel I 

Cost 
30000 
10000 

General Costs for t h e  Private Firm (%I  

Ma~ntenance 
Elect r~c~ty 
Replac. partsisub-contracting 

Duration 

5 
3 

Main off.  ( %  direct costs) 
Local adrnin. ( %  total l  

Operating reserve 
Miscellaneous 

S~nking fund 

Sub-total 

INDIRECT COSTS 

3 %  
12% 

1 ~ a i n t e n a n c e  d i v i s~on  - dept. I 
Admin. personnel - dept. 
Admin. - dept. I 
Design and planning - dept. 
Laboratory 

Adrn~n.  - district (private - local) 

Sub-total 
Total Expenses 
Revenue 
Net operating Income 

NO1 ( in f la t~on adjusted) I-- 
1 Interest o n  loan I 
( ~ e f o r e  tax cash f l ow  I 
Tax loss carryforward 

ITaxes I 
(Repayment of prlnc~pal I 
After tax cash f low I 7798 1122 1757 308 1 4432 1734 31 61 4619 61 12 7640 
IRR (NOI) 10% 
IRR (Net cash f low) 15% 

BEST AVAILABLE DOCUMENT 



Model Market 3b : Management Contract - 

Type of treatment : 

Slze . 
Quantity of BOD (kg)  elirn~nated dally : 

Current ONAS costs 
Year 
DIRECT COSTS 
Personnel 
Malntenance 

Electr~city 
Replac. partslsub-contracting 

Operating reserve 
Miscellaneous 
Sinking fund 

Sub-total 
INDIRECT COSTS 
P.dmtnistra!icr! - m3:n c f f ~ c e  

Malntenance d lv~s ion - dept 
Amln. personnel - dept. 
Admintstratlon - dept. 
Design & planning - dept. 
Regional laboratory 
Adrninistratlon - district 
Depreciation 

Interest on Investment 
Sub-total 
Total 

Wastewater Treatment Plant 
Act~vated sludge 

Medlum 

5000  

Provlslonnal costs for ONAS 
Payments to contractor 709259  699052  
Cost of contract management 23491 23491 
Total 732750  722543  
Savings 7 %  

The cost of contract management is estimated 

to  be 3 0 %  of the costs of "Administration - seat" 

BEST AVAILABLE DOCUMENT 



Model Market 3b : Management Contract - Wastewater Treatment Plant 
Type of treatment : Act~vated sludge 

Size Medi t r~n 
Q ~ r a n t ~ t y  of BOD (kg)  e l~rn~nated dally : 5000 

Ma~ntenarice Division 

1 Tools I 10000 1 3 I 

Depreciation ICost [Durat~on 
rveic I eS+ I 40000 1 5 

Invest. ~ W W T  Plant I P U ~ D .  statlon I 

Inflation 

Taxes 

General Costs for t he  Private Firm ( % I  

5% 
10% 

Main of f .  (% direct costs) 
Local adrnln. I% total) 

Conditions de  financernent IONAS IPrivate 

1 Equity contribution 
- 

1 30% 1 30% 

Construction 
Equipment 
Land 

3% 
12% 

Year 1 2 3 4 5 6 7 8 9 10 
DIRECT COSTS -1 

Loan 

Operating reserve 

Interest rate 
Term 

Grace period 

35% 
60Y0 
5% 

Personnel 
Maintenance 
Electricity 
Replac. partslsub-contract~ng 
Operating reserve 
Miscellaneous 
Slnk~ng fund 
Sub-total 
INDIRECT COSTS 

Adm~nistratlon - main o f f~ce  
Maintenance d iv~s ion - dept. 
Adm~n.  personnel - dept. 

Admin. - dept. 
Design and planning - dept. 

Laboratory 
Admln. - district (private local) 

Sub-total 
Total Expenses 
Revenue 

Net operating Income 
d 

NO1 (inflation-adjusted) 
Depreciation 
Interest on loan 

Before tax cash f l ow  

Tax loss carryforward 

Taxes 

Repayment of principal 

35% 
65% 

l ~ f t e r  tax cash f low 1 9648 1369 2203 3858 5547 2175 3959 5783 7649 9559 
IRR (NOI) 10% 

70% 
10% 
7% 
5 
2 

IRR (Net cash f low) 15% 

70% 
15% 
1 1 %  

5 
1 

BEST AVAILABLE DOCUMENT 



Model Market 3 c  : Management Contract - 
Type of treatment : 

Slze : 

Quantlty of BOD (kg)  ellmlnated dally : 

Current ONAS costs 
Year 
DIRECT COSTS 
Personnel 
Maintenance 
Electr ic~ty 
Replac. partstsub-contracting 
Operating reserve 
M~scellaneous 
Sinking fund 
Sub-total 

INDIRECT COSTS 
Administration - main offlce 
Maintenance d iv~s ion - dept. 
Amln. personnel - dept. 
Admlnistratlon - dept. 
Design & planning - dept. 
Regional laboratory 
Administration - district 
Depreciation 
Interest on investment 
Sub-total 
Total 

Wastewater Treatment Plant 
Lagoon 

M e d ~ u m  
3 0 0 0  

Provlsionnal costs for ONAS 
Payments t o  contractor 28531  5 2 8 0 6 9 4  
Cost of contract management 9 2 8  1 9281  
Total 294596  289975  
Savings 1 1 %  

The cost of contract management is estimated 

to  be 3 0 %  of the  costs of "Admlnlstrat~on - seat" 

BEST AVAILABLE DOCUMENT 



Model Market 3c : Management Contract Wastewater Treatment Plant 

Type of trratcrient Lagoon 

Scze Medcurn 

Quantcty of BOD (kg)  clcmcnated dally 3000 

Financial Parameters --- 
Equity contrcbution 

Loan 
Operating reserve 

Interest rate 

Term 

Grace oertod 

Productivity Gains 

Personnel (small & rned. plants) 
Personnel (large plants) 

Electricity 
Ma~ntenance Dcvcscon 

1 2 3 4 5 
90% 85% 85% 85 % 85% 
90% 85 % 80% 80 % 80 % 
90% 85 % 8096 80 % 80% 
90 % 85 % 80% 80 % 80% 

Depreciation 
Veh~cles 
Tools 

Invest. 

Construction 35% 35% 
Equipment 60% 65% 

Inflation 
Taxes 

5% 
10% 

Cost 
40000 
10000 

- .- 

Year -- 1 2 3 4 5 6 7 8 9 101  

Duration 
5 
3 

General Costs for the Private Firm ( % I  

DIRECT COSTS 
Personnel 
Maintenance 
Electrccity 
Replac. partslsub-contractcng 
Operating reserve 

Miscellaneous 
Sink~ng fund 

Sub-total 
INDIRECT COSTS 
Adrncnistration - main office 

Maintenance dcvision - dept. 

Admin. personnel - dept. 

Adrnin. - dept. 
Design and planncng - dept. 
Laboratory 
Adrncn. - district (private - local) 

Sub-total 
Total Expenses 

Revenue 

Net operating Income 

NO1 (~nflatcon-adjusted\ 
Depreciatcon 

lnterest on loan 

Before tax cash f low 

Tax loss carryforward 

Taxes 
Repayment of principal 

After tax cash flow 
IRR (NOI) 

Macn off ( O h  dcrect costs) 
Local adrncn. ( %  total) 

IRR (Net cash flow) 15% 

3% 
12% 

BEST AVAILABLE DOCUMENT 



Modd Market 4s : BOT - Network 
- Length 100 Km 
- Usage Residential, lower-middle income 

Current ONAS Costs 
Year 
DIRECT COSTS 
Administration - main office 
Maintenance division - departme 
Admin. personnel - department 
Administration - department 
Design & planning - department 
Administration - district 
Insurance on heavy equipment 
Depreciation 
Interest on loan 
Total 

Provisional Costs for ONAS (DT) 
Payments to the contractor 1439321 1385165 1385165 
Administration - district 5,784 5,784 5,784 
Costs of contract management 19,507 19,507 19,507 

Total 1464611 1410456 1410456 
Savings ( O h )  -49.0% 
+ The cost of contract management is estimated to be 
30% of the costs of 'Administration - main officem 

BEST AVAILABLE DOCUMENT 



Model  Market  4 a  : BOT - Network 

- Length 100 K m  

- Usage Residential, lower-middle income 

-- . . -. . . . 

Sub-contract~ng 90% 

Replacement parts 90% 

Consumables 100% 

Depreciation Cost (DT) Duration 

Networks - construct ion 7 1 50000 

Flxed equipment - 0 & M 544000 

Other equlp. (tools, l ight veh~cles)  53000 

Provisional Costs for  Operations a1 

Replacement parts 

Consurnables 

Electr~ci ty  

Miscellaneous 

Operating reserve 

Administration - main of f ice 

l ~ o t a l  Costs 

Net  operating income 

Depreciation 

l ln terest  o n  loan 

Taxable income 

Taxes 

After tax income 

Financial Parameters 

Equity contribution 60 % 30% 
40% 70% 

Interest rate 11 % 

Term 

Grace period 

General Costs for  the  Private Firm (%) 

1 Accountant  

1 Secretary + 1 general assistant 

General expenses 

j Maintenance (DT) 

1  2 3 4 5 6 7 8 9 10 11 12 13 14 1 5  

Net cash f l o w  1 489891 132127 217846 263538 352185 442382 536381 633258 7331 58 836231 9371 96 1047100 120041 9 1304607 1412845 

IRR (NOI) 13% 

IRR (Net cash f low)  15% 

BEST AVAILABLE DOCOMENT 



Modd Market 4a : BOT(Joint Venture) - Network 
- Length 100 Km 
- Usage Residential, lower-middle income 

Current ONAS Costs 
Year 
DIRECT COSTS 
Administration - main office 
Maintenance division - departme 
Admin. personnel - department 
Administration - department 
Design 81 planning - department 
Administration - district 
Insurance on heavy equipment 
Depreciation 
Interest on loan 
Total 

Provisional Costs for ONAS (DT) 
Payments to the contractor 899131 865301 865301 
Administration - district 5,784 5,784 5,784 
Costs of contract management 19,507 19,507 19,507 

110,718 110,718 110,718 
Total 1035140 1001309 1001309 
Savings (%) -6 .4% 
+ The cost of contract management is estimated to be 

30% of the costs of 'Administration - main office' 

B E T  AVAILABLE DOCUMENT 



Modd Market 4a : BOT(Joint Venture) - Network 
- Length 100 Km 

- Usage Residential, lower-middle income 

Sub-contracting 90% 
Replacement parts 90% 
Consumables 1 00% 

Networks - construction 
Fixed equipment - 0 81 M 

Cost (DT) ~ u r s i o ~ l  
3575000 

272000 
26500 

Invest. IPU~D. stat. I 
Construct. 3 5 '10 

6 5 '10 

70% 
Conditions de credit 
Taux (moyen-long terme) 11% 
Duree 

Differ6 

Conditions de financement 

1 Directeur technique 
1 financierladministratif 
1 secrbtaire + 1 huissier 
Frais generaux 

Total 33000 
.Maintenance : 1 meca. + 1 Blbctricie 9000 

Schema de financement 
Fonds propies 

Transportation 
Sub-contracting 

ONAS 

3 0 '10 

Provisional Costs for Operations and Maintenance (DT) 

Replacement parts 

Consumables 
Electricity 
Miscellaneous 
Operating reserve 
Administration - main office 

Total Costs 

Prive 
3 0 '10 

Year 

Personnel 

Depreciation 

Interest on loan 
Taxable income 

Taxes 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
243822 230776 230776 217731 217731 217731 217731 217731 217731 217731 217731 217731 217731 217731 217731 

After tax income 
Repayment of principal 
Net cash flow I 
IRR (NOI) 
IRR (Net cash flow) 



Model Market 5b BOT Wastewater Treatment Plant 

Type of treatment Acttvated sludge 

Sue  M e d ~ u m  
Quant~ ty  o f  BOD (kg1 elimlnated dally 5 0 0 0  

Current ONAS costs 
Year 1 2 

DIRECT COSTS 
Personnel 6 6 7 7 4  6 6 7 7 4  

Ma~ntenance 5 4 5 9 6  5 4 5 9 6  

Electrlctty 70675  7 0 6 7 5  
Replac partslsub contracttng 52656  5 2 6 5 6  

Operattng reserve 6 2 8 3  6 2 8 3  
M~scellaneous 6 6 2 2  6 6 2 2  
Stnktng fund 351079  3 5 1 0 7 9  

Sub total 608685  6 0 8 6 8 5  
INDIRECT COSTS 
A d m ~ n ~ s t r a t ~ o n  maln o f f ~ c e  7 8 3 0 4  7 8 3 0 4  
Matntenance d t v ~ s ~ o n  dept 41  339  41  3 3 9  

A m ~ n  personnel - dept 3 8 8 8  3 8 8 8  

Adm~nts t ra t~on  dept 6 8 2 9  6 8 2 9  
Destgn & planntng dept 4 8 6 7  4 8 6 7  
Regtonal laboratory 3 6 5 0  3 6 5 0  
Adm~n~s t ra t ton  - d ts t r~c t  2 7 0 3  2 7 0 3  

Depreclatlon 815532  81  5 5 3 2  
Interest on investment 573875  5 5 1 0 3 8  
Sub total 1 5 3 0 9 8 8  1 5 0 8 1 5 1  
Total 2 1 3 9 6 7 3  2 1  1 6 8 3 6  

Provtstonnal costs for ONAS 
Payments to  contractor 19921  7 4  19921  7 4  
Cost of contract management 23491  2 3 4 9 1  
Total 201  5665  201  5 6 6 5  
Savlngs 0 9' 

The cost of contract  management IS est~rnated 
to  be 30% o f  the costs of 'Adrnlnlstratton - matn of f lce '  



Model Market Sb : BOT Wastewater Treatment Plant 
Type of treatment Activated sludge 
S17e Medlurn 
Quar~t~ty  of BOD Ikg) el~mlnated dally 5000 

Productivity Gains 

Personnel (large plants) 
Electrlclty 

80% 

Depreciation Durat~on 
Veh~cles 40000 
Tools 10000 
Equ~pment 7021 579 
Construct~on 408161 1 40 

General Costs for the Private Firm 1 % )  
[ ~ a l n  off ( %  dlrect costs) 3% 1 
Local admln (% totall 12%1 

Financial Parameters IONAS IPrlvate 
I E ~ U I ~ ~  contrlbutlon 1 309'01 30% 

Operatlng reserve 
Interest rate 
Term 
Grace p e r ~ o d  

Invest. 1 W W T  Plant 1~urnp.statlon 
F t r u c t l o n  I 35%\ 35% 
Equlprnent 
Land 

9Ff;'h .K!AIMB!E DOCUMENT 

-- 
Year .- - - 
DIRECT COSTS 
Personnel 
Ma~ntenance 
Electr~c~ty 
Replac partslsub contractlng 
Operating reserve 
M~scellaneous 
Slnklng fund 
Sub total 
INDIRECT COSTS 
Adrn~n~stratlon m a ~ n  offlce 
Matntenance dlvls~on - dept 
Admln personnel - dept 
Adrnln dept 
Deslgn and plannlng dept 
Laboratory 
Admln dlstr~ct (private local) 
Sub total 
Total Expenses 
Revenue 
Net operating lncome 
NO1 (~nflat~on adjusted) 
Deprec~at~on 
Interest on loan 
Before tax cash flow 
 ax loss carryforward 
Taxes 
Repayment of prlnclpal 
After tax cash flow 
IRR INOI) 

60% 
5% 

- -. - - - 
1 2 3 4 5 6 7 8 9 lo - 1 1  12 13 14 15 

56758 56758 56758 56758 56758 56758 56758 56758 56758 56758 56758 56758 56758 56758 56758 
54596 54596 54596 54596 54596 54596 54596 54596 54596 54596 54596 54596 54596 54596 54596 
56540 56540 56540 56540 56540 56540 56540 56540 56540 56540 56540 56540 56540 56540 56540 
52656 52656 52656 52656 52656 52656 52656 52656 52656 52656 52656 52656 52656 52656 52656 
8519 8519 8519 8519 8519 8519 8519 8519 8519 8519 8519 8519 8519 8519 8519 
6622 6622 6622 6622 6622 6622 6622 6622 6622 6622 6622 6622 6622 6622 6622 

333525 333525 333525 333525 333525 333525 333525 333525 333525 333525 333525 333525 333525 333525 333525 
569215 569215 569215 569215 569215 569215 569215 56921 5 569215 569215 56921 5 569215 569215 56921 5 56921 5 

18178 18178 18178 18178 18178 18178 18178 18178 18178 18178 18178 18178 18178 18178 18178 
33071 33071 3307 1 33071 33071 33071 33071 33071 33071 33071 3307 1 33071 33071 33071 33071 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3650 3650 3650 3650 3650 3650 3650 3650 3650 3650 3650 3650 3650 3650 3650 
74894 74894 74894 74894 74894 74894 74894 74894 74894 74894 74894 74894 74894 74894 74894 
129793 129793 129793 129793 129793 129793 129793 129793 129793 129793 129793 129793 129793 129793 129793 

699008 699008 699008 699008 699008 699008 699008 699008 699008 699008 699008 699008 699008 699008 699008 

19921 74 1992174 1992174 1992174 1992174 1992174 1992174 1992174 19921 74 1992174 1992174 1992174 1992174 1992174 1992174 

1293165 1293165 1293165 1293165 1293165 1293165 1293165 1293165 1293165 1293165 1293165 1293165 1293165 1293165 1293165 

12931 65 1357824 1425715 1497000 1571850 1650443 1732965 1819613 1910594 2006124 2106430 221 1751 2322339 2438456 2560379 
815532 815532 815532 812198 812198 804198 804198 804198 804198 804198 102040 102040 102040 102040 102040 
856907 856907 795699 734491 673284 612076 550869 489661 428453 367246 306038 244830 183623 122415 61208 

379273 379273 -318065 -253524 192317 -1  23109 -61 901 -694 60514 121 721 885087 946295 1007502 1068710 112991 7 
379273 758546 107661 1 13301 35 1522452 1645561 1707463 17081 57 1647643 1525921 640835 305460 1007502 1068710 1 1  2991 7 

0 0 0 0 0 0 0 0 0 0 0 30546 100750 106871 112992 
0 556433 556433 556433 556433 556433 556433 556433 556433 556433 556433 556433 556433 556433 556433 

436259 - 5551 6 73583 206076 3421 34 48J 934 625664 773520 925708 1082445 1243959 1379942 1481 533 1652737 1829747 
9 % 

65% 

IRR (Net cash flow) 15% 



Model Market 5c : BOT . Wastewater Treatment Plant 
Type of treatment 

Slze 
Ouantlty o l  BOD (kg) ellmlnated dally 
Current ONAS costs 
Year 

DIRECT COSTS 
Personnel 
Malntenance 
Electrlclty 
Replac partslsub contracting 

Operating reserve 
M~scellaneous 
Slnklng fund 
Sub total 
INDIRECT COSTS 
Admlnlstrat~on - rnaln off lce 
Malntenance dlvls~on . dept 

Amln personnel - dept 
Admln~stratlon - dept 

Des~gn & plannlng - dept 
Reg~onal laboratory 
Admlnrstratlon - d lstr~ct 

Deprec~atlon 
Interest on  Investment 
Sub total 
Total 

Provlslonnal costs for ONAS 
Payments to  contractor 907567 
Cost of contract management 9281 
Total 91 6848 
Savlngs 0 % 

The cost of contract management IS estimated 

to  be 30% of the costs of "Adm~nlstratton - maln off11 

Lagoon 
Medlum 

3000 

2 

37492 
694 

11 928 
5166 
1423 
1651 

170626 
228981 

30936 
29201 

3320 
5832 
4141 
2190 
1848 

402059 
268376 
747903 
976883 

907567 
9281 

91 6848 

:em 

BEST AVAILABLE DOCUMENT 



Model Market 5c BOT . Wastewater Treatment Plant 
Type o f  lreatrr~ent Lagoon 
Sire Medlurn 
Ouarlt~ty of BOD (kg) ellrnlnated dally 3000 

Financial Parameters Prlvate 
Equlty contrlbutlon 

Operat~ng reserve 1 0 %  
Interest rate 
Term 
Grace perlod 

Productivity Gains 
Personnel (small & rned plants) 
Personnel (large plants) 
Electrlclty 
Malntenance Dlvls~on 

Depreciation Duratlon 
Vehlcles 40000 4 341 10000 2528 Tools Equlprnent 

Construct~on 197891 6 4 0  Invest. ~ W W T  Plant lpurnp statlon 

lConstruct~on I 35901 35% 

Year 
DIRECT COSTS 
Personnel 
Malntenance 
Electrlc~ty 
Replac partsfsub-contracting 
Operating reserve 

General Costs for the Private Firm ( % I  

M~scellaneous 

Slnklng fund 

Sub-total 
INDIRECT COSTS 
Adrnlnlstratlon - rnaln offlce 

Maln off  I% dlrect costs) 
Local admln (%  total) 

l ~ a l n t e n a n c e  dlvlslon - dept 

3 %  
12% 

I Adrnln. personnel - dept 

I Adrnln. - dept 
l ~ e s l ~ n  and plann~ng - dept 

Laboratory 
Adrnln dlstrlct (private local) 

Sub total 
Total Expenses 
Revenue 
Net operating Income 
NO1 (~nflat~on-adjusted) 

Depreclat~on 
Interest on loan 

Before tax cash flow 
Tax loss carryforward 

Taxes 

Repayment of prlnc~pal 

After tax cash f low 
IRR (NOI) 

IRR (Net cash f low) 15% 



LIoM MarL.1 5. : BOT (Jokt Vontmro) - Wmswmwr Tnatment Pbnt 
Type of treatment : Activated sludge 
Size : Smell 
Quantity of BOD (kg) eliminated daily : 1000 
Current ONAS coats 
Year 1 2 
DIRECT COSTS 
Personnel 57792 57792 
Maintenance 7240 7240 
Electricity 76758 76758 
Replac. pertelsub-contracting 1683 1683 
Operating reserve 3741 3741 
Miscellanews 61 60 6160 
Sinking fund 130094 130094 
Subtotal 283467 283467 
INDIRECT COSTS 
Administration - main office 16160 16160 
Maintenance division - dept. 11805 11805 
Amin. personnel - depl. 1342 1342 
Administration - dept. 2358 2358 
Design 61 planning - dept. 1690 1690 
Regional laboratory 730 730 
Administration - district 1613 1613 
Depreciation 309273 309273 
Interest on investment 2 13867 205356 
Sub-total 558838 550327 
Total 842305 833795 

Provisionnal costs for ONAS 557509 557509 
Payments to contractor 101648 97603 
Cost of contract management 4848 4848 
Total 664005 659960 
Savings 19% 

The cost of contract management is estimated 

to be 30% of the costs of 'Administration - main office' 

BEST AVAILABLE DOCUMENT 



Model Market  5a BOT (Joint Venture) - Wastewater Treatment Plant 
Type o f  t reatment Activated sludge 
S~ze  Small 
Q ~ ~ a n t ~ t y  of BOD (kg )  e l~mina ted  dally 1 0 0 0  

Productivity Gains 
Personnel (smal l  & m e d ,  plants) 8 5 %  

Personnel (large plants)  

E l e c t r ~ c ~ t y  8 0 %  

Ma~n tenance  Dlvlslon 

Depreciation Dura t~on  
Vehlcles 4 0 0 0 0  
Tools 1 0 0 0 0  
Equ~pment 2601  871  
Cons t ruc t~on  1510119  4 0  

Year 
DIRECT COSTS 

General Costs for  the Private Firm 1 % )  

Personnel 
Malntenance 
Electrlclty 
Replac parts lsub contracting 

Operatlng reserve 
Miscellaneous 
Slnklng fund  

Sub-tota l  
INDIRECT COSTS 
Adm~n ls t ra t l on  maln ofhce 

Ma in  o f f  1 %  dlrect costs)  

Local a d m ~ n .  ( %  total )  

I ~ a l n t e n a n c e  dlvlslon - dept I 

3 90 
1 2 %  

A d m ~ n  personnel dept  

1Adm1n - dept I 
l ~ e s l ~ n  and plannlng - dept 
(Laboratory 
Admln.  - d ~ s t r ~ c t  ipr lvate 

Sub-tota l  
Total  Expenses 
Revenue 
Net operating Income 
NO1 (~n f la t~on-ad jus ted )  

Deprec~a t lon  
Interest on  loan 

Before tax cash f l ow  
Tax loss carryforward 

Taxes 
Repayment o f  p r~nc lpa l  

local) 

b f t e r  tax cash f l ow  
IRR (NOI) 
IRR (Net cash flow1 

Financial Parameters 
Equlty c o n t r ~ b u t ~ o n  3 0 %  

7 0 %  7 0 %  
Operating reserve 1 0 %  1 5 %  
Interest rate 
Term 

Grace p e r ~ o d  

Invest. W W T  Plant Pump statlon 
Cons t ruc t~on  
Equipment 6 0 %  6 5 %  '""I l n f l a t ~ o n  

Taxes 

BEST AVAILABLE DOCUMENT 

5 90 
1 0 %  



Model Market 5b BOT (Jolnt  Venture) - 
Type of treatment 
Size 
Ouantlty o f  BOD (kg1 ellmlnated dally 
Current ONAS costs 
Year 
DIRECT COSTS 

Personnel 
Malntenance 

Electrlctty 
Replac partslsub contracting 

Operating reserve 
M~scellaneous 
Slnklng fund 

Sub total  
INDIRECT COSTS 
Adrnln~stratlon maln o f l l ce  
Malntenance d lv l s~on  dept 
Amln personnel dept 
Adrnlnlstrat~on - dept 
D e s ~ g n  & plannlng dept 
Reg~onal laboratory 
Adm~nlstrat lon - d l s t r ~ c t  
Depreclatlon 

Interest o n  investment 

Sub total 
Total 

Wastewater Treatment Plant 
Activated sludge 

Medlum 
5 0 0 0  

Prov~s~onnal costs for ONAS 1377046  1377046  
Payments to  contractor 272652 261802  
Cost of contract management 23491 23491  

Total 16731  9 0  1 6 6 2 3 4 0  
Savlngs 2 0 %  

The cost of contract  management IS est~mated 

to  be 30% of the costs o f  "Admlnlstratlon - maln of f lce" 

BEST AVAILABLE DOCUMENT 



Model Market 5b : BOT (Joint Venture) - Wastewater Treatment Plant 
Type of treatment Activated sludge 
Sire Medrum 
Quant~tv of BOD (kg)  e l~m~r ia ted  dally 5000 

Productivity Gains 

Personnel (large plants) 
Electrlclty 
Malntenance DIvlslon 

Duratlon 

Veh~cles 40000 
Tools 10000 
Equipment 7021 579 
Construct~on 408161 1 40 

Financial Parameters 
Equlty contr~butlon 

Operat~ng reserve 

Interest rate 

General Costs for the Private Firm 1%) 

1 Grace perlod 

Maln off  ( %  d~rec t  costs) 
Local admln I % total) 

3% 
12% 

Construct~on 

Equlpment 
Land 

lnflatlon 
Taxes 

5 % 
10% 

Interest on loan 
Before tax cash f low 
Tax loss carryforward 
Taxes 
Repayment of p r ~ n c ~ p a l  

IRR (NOI) 
IRR (Net cash flow1 

Year 
DIRECT COSTS 
Personnel 

Ma~ntenance 
Electr~clty 
Replac partslsub contracting 

Operating reserve 
M~scellaneous 
Slnklng fund 
Sub-total 
INDIRECT COSTS 
Adm~n~st ra t~on - maln off lce 
Ma~ntenance dtv~slon - dept 
Admrn personnel dept 
A d m ~ n  dept 
Des~gn and plannlng - dept 
Laboratory 
A d m ~ n  dlstrlct (private local) 
Sub total 
Total Expenses 
Revenue 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

56758 56758 56758 56758 56758 56758 56758 56758 56758 56758 56758 56758 56758 56758 56758 
54596 54596 54596 54596 54596 54596 54596 54596 54596 54596 54596 54596 54596 54596 54596 
56540 56540 56540 56540 56540 56540 56540 56540 56540 56540 56540 56540 56540 56540 56540 
52656 52656 52656 52656 52656 52656 52656 52656 52656 52656 52656 52656 52656 52656 52656 

851 9 8519 8519 8519 8519 8519 85 19 8519 851 9 851 9 8519 8519 8519 8519 851 9 
6622 6622 6622 6622 6622 6622 6622 6622 6622 6622 6622 6622 6622 6622 6622 

333525 333525 333525 333525 333525 333525 333525 333525 333525 333525 333525 333525 333525 333525 333525 
569215 569215 569215 569215 569215 569215 569215 569215 569215 569215 569215 56921 5 569215 569215 56921 5 

181 78 18178 18178 18178 18178 18178 18178 18178 18178 18178 181 78 18178 18178 18178 181 78 
33071 33071 33071 3307 1 33071 33071 33071 33071 3307 1 33071 33071 33071 33071 33071 3307 1 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3650 3650 3650 3650 3650 3650 3650 3650 3650 3650 3650 3650 3650 3650 3650 
74894 74894 74894 74894 74894 74894 74894 74894 74894 74894 74894 74894 74894 74894 74894 

129793 129793 129793 129793 129793 129793 129793 129793 129793 129793 129793 129793 129793 129793 129793 
699008 699008 699008 699008 699008 699008 699008 699008 699008 699008 699008 699008 699008 699008 699008 

1377046 1377046 1377046 1377046 1377046 1377046 1377046 1377046 1377046 1377046 1377046 1377046 1377046 1377046 1377046 



Model Market  5c : BOT I J o ~ n t  Venture) - 
Type of  treatment 

S ~ z e  
Ouan t~ ty  o l  8 0 0  (kg )  e l ~ m ~ n a t e d  dally 

Current ONAS costs 

Year 
DIRECT COSTS 
Personnel 
Malntenance 
Electrlclty 
Replac parts isub contracttng 
Operating reserve 
M~scel laneous 
Slnklng fund 

Sub tota l  
INDIRECT COSTS 
Adm~ntstrat ton maln o f f ~ c e  
Malntenance d l v~s ton  dept 

Amln personnel dept 
Adm~n ls t ra t~on  dept 

D e s ~ g n  & plannlng dept 
Reg~onal  laboratory 
Admlnlstratlon d~s t r l c t  
D e p r e c ~ a t ~ o n  
Interest on  Investment 
Sub total 
Total 

Wastewater TI 

Provlslonnal costs for ONAS 
Payments to contractor 668768 
Cost of contract  management 132823 
Total 22290 
Sav~ngs  823881 

The cost o f  contract rnanageme 23% 
to be 30% o f  the costs of  " A d m ~ n ~ s t r a t ~ o n  seat" 

reatment Plant 
Lagoon 

M e d ~ u n i  

3000 

BEST MILABLE DOCUMENT 



Mode l  Market  5c : 801 (Joint  Venture) - Wastewater Treatment Plant 

Type 01 t reatment Lagoon 
S ~ z e  Medium 
Quarltiry 01 BOD l kg l  e l~n i i r~a ted  daily 3000 

Productivity Gains 

Personnel (large plants l  

Electr ic~ty 

D u r a t ~ o n  

Vehicles 40000 
Tools 10000 
Equipment 341 2528 
Cons t ruc t~on  1978916 40 

Financial Parameters IONAS IPr~vare  
] Equity con t r l bu t~on  I 30% 1 30% 

General Costs for the Private Firm ( % I  
Main  of f  1% dlrect costs)  
Local admin 1% tota l )  

Loan 

Opera t~ng  reserve 
Interest rate 
Term 

Grace perlod 

3 YO 
12% 

Invest .  ~ W W T  Plant I ~ u m ~ . s t a t i o n  
Construct ion I 3 5 O/O 1 3596 

lnflatlon 

Taxes 

70% 
10Y0 
7 
15 
4 

5 YO 
10% 

- -  

Year 
DIRECT COSTS 

Personnel 
Matntenance 
Electricity 

Replac partsisub contracting 

Opera t~ng  reserve 
Miscellaneous 
S~nk ing  fund 
Sub-tota l  
INDIRECT COSTS 
Administration main o f f i ce  
Malntenance d ~ v ~ s i o n  dept 
A d m ~ n  personnel dept  
Admln - dept 

D e s ~ g n  and plannlng dept 
Laboratory 
Admin d ~ s t r ~ c t  (pr ivate local) 

Sub tota l  
Total  Expenses 

70% 
15% 
1 1  % 

15 
1 

Equipment 
Land 

Net operatlng Income 
NO1 Iinflation-adjusted1 
Depreciation 

Interest on  loan 
Before tax  cash f l ow  
Tax loss carryforward 
Taxes 
Repayment of principal 
After tax cash f l ow  

IRR (NOl l  
IRR (Net cash f low1 

60 Yo 
5 % 

Revenue 

BEST AVAILABLE DOCUMENT 

65% 
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ANNEX B 

Current and Planned Liquid Waste Works in Tunisia 



- - - -  - 

Centre 

Ionas  

BAB SOUlKA 

BAB BHAR 

EL MENZAH-EL KHRADR 

JBEL JELOUD 

RAS TABlA - EL OMRANE 

BARD0 - HRAlRlA 

SEDJOUMI 

GOULETTE - EL KRAM 

MARSA - SlDl BOU SAID 

Total 

ARIANA - K. EL ANDALOUS 

EL MANAZEH 

MANOUBA 

ETTADHAMEN - OUED ELLIL 

Total 
. -- - - -- - - -- - - -. - - - - - 
BEN AROUS 

RADES - MEGRINE 

MORN AG 

HAMMAN LIF 

---pp---- 

NABEUL 

DAR CHAABANE 

BEN1 KHlAR 

MAAMOURA 

SOMAA 

KOREA 

TAZARKA 

MENZEL TEMIME 

KELlBlA 

HAMMAMAM LAGHZAZ 

HAOUARlA 

SOLlM AN 

KORBOUS 

MENZEL BOUZELFA 

BEN1 KHALLED 

GROMBALIA 

BOU ARGOUB 

HAMMAMET 

EL MlDA 

AZMOUR 

MENZEL HORR 

TAKELSA 

ZAOUIET DJEDlDl 

Tntal 

-- 

Pop. Pr~se en  

charge 

annee 

BEST AVAILABLE DOCUMENT 



BEST AVAllABLE DOCUMENT 



- 

ZAGHOUAN 

ZRlBA 

FAHS 

NADHOUR 

BIR M'CHERGA 

Total 
- - A - - - -- - 
BIZERTE 

M L  JEMlL 

M L  ABDERRAHMEN 

EL ALlA 

RAS JEBEL 

METLINE 

RAF RAF 

MENZEL BOURGUIBA 

SEJNANE 

GHAR EL MELH 

AOUSJA 

MATEUR 

Total 
. - -- 
BEJA 

NEFZA 

MEDJEZ EL BAB 

TESTOUR 

TEBOURSOUK 

AMDOUN 

GOUBELLAT 

JENDOUBA 

EL KSOUR 

SERS 

NEBEUR 

MENZEL SALEM 
7 - B  ,,,-.r.- 
I uulncr I Total 

JENDOUBA 

BOU SALEM 

GHARDIMAOU 

TABARKA 

AIN DRAHEM 

Total 

LE KEF 

7 OUVRAGES ACTUELS 1 

LE KEF 

SAKIET SlDl YOUSSEF 

TAJEROUINE 

KALAAT SENANE 

KALAA KHASBA 

JERISSA 

I - - - - 

POD. I Pr~se e n  I Taux de I CONDUITES 

branch. 



ZAGHOUAN 

I Gouvernorat l ~ e n t r e  

ZAGHOUAN 

ZRlBA 

FAHS 

NADHOUR 

BIR M'CHERGA 

Total 

BIZERTE 

ML JEMlL 

ML ABDERRAHMEN 

EL ALlA 

RAS JEBEL 

METLINE 

RAF RAF 

MENZEL BOURGUIBA 

SEJNANE 

GHAR EL MELH 

AOUSJA 

MATEUR 

TlNJA 

Total 

BEJA 

NEFZA 

MEDJEZ EL BAB 

TESTOUR 

TEBOURSOUK 

AMDOUN 

GOUBELLAT 

Total 

JENDOUBA 

BOU SALEM 

GHARDIMAOU 

TABARKA 

AIN DRAHEM 

Total 

LE KEF 

SAKIET SlDl YOUSSEF 

TAJEROUINE 

KALAAT SENANE 

KALAA KHASBA 

JERISSA 

DAHMANI 

EL KSOUR 

SERS 

NEBEUR 

MENZEL SALEM 

TOUIREF 

Total 



B B T  AVAILABLE DOCUMENT 



I OUVRAGES ACTUELS I 

BEST AVAILABLE DOCUMENT 



Centre 

o n a s  

- 
SOUSSE - CITE EZZOUHOUR 

HAMMEN SOUSSE 

KALAA KEBIRA 

AKOUDA 

MSAKEN 

KALAA SGHIRA 

KSIBET THRAYET 

HERGLA 

SlDl BOU ALI 

ENFIDA 

BOU FlCHA 

ZAOUIET SOUSSE 

Total 

MONASTIR t 
BEMBLA ET MENARA 

OUARDANINE 

SAHLINE-MOOTMAR 

JEMMAL 

ZERAMDINE 

BEN1 HASSENE 

KSIBET MEDlOUNl 

BENNENE BOUDHAR 

TOUZA 

SAYADA 

KSSAR HELLAL 

MOKNINE 

TEBOULBA 

BEKALTA 

LAMTA 

BOUHJAR 

SlDl AMEUR 

ZAOUIET KOUNTECH 

MENZEL FERSl 

SlDl BENNOUR 

MENZEL KAMEL 

EL MAZDOUR 

MENZEL HAYET 

AMIRET EL HAJJAJ  

AMIRET EL FOUHOUL 

AMIRET ETTOUAZRA 

ITotal 

8EST 4YAltABLE DOCUMENT 





Centre 

o n a s  

MAHDIA 

KSOUR ESSEF 

CHEBBA 

SlDl ALOUANE 

BOU MERDES 

EL JEM 

CHORBANE 

REJICHE 

KARKAR 

OULED CHAMEKH 

HBlRA 

MELLOULECH 

BRADAA 

Total 
" - -. - - - - 

SFAX NORD 

SFAX VlLLE 

JEBENIANA 

HANCHA 

KERKENA 

BIR ALI BEN KHELIFA 

MAHRES 

AGUEREB 

MENZEL CHEKER 

SKHIRA 

Total -- - 

GAFSA 

SENED 

REDEYEF 

METLAOUI 

OUM EL ARAlS 

EL GUETAR 

MDHILLA 

EL KSAR 

Total 

TOZEUR 

DEGUECHE 

NEFTA 

HAMMET JERlD 

Total 

KEBlLl 

DOUZ 

JEMNA 

EL GOLAA 

SOUK EL AHAD 

Total 

c- -- - - 

OUVRAGES ACTUELS 

Pop. 

1993 

40838 

25042 

19214 

5578 

31 75 

15880 

5659 

339 1 

7099 

5237 

4598 

35 76 

5141 

7259 

151686 

383373 

0 

7915 

4616 

2 1500 

3168 

13876 

5737 

2 789 

4577 

44 7550 
-. -- -- 

66566 

4893 

17819 

44 150 

19739 

12563 

1 1806 

25842 

2033 78 

2 725 7 

7024 

18671 

5850 

58802 - - - - 
18624 

1948 1 

4910 

4675 

17378 

65069 

BEST AVAILABLE DOCUMENT 



BEST AVAILABLE DOCUMENT 
I OUVRAGES ACTUELS I ?  
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I OUVRAGES ACTUELS I 

total I 237 1 5997.8 39 158,790 

BEST AVAILABLE DOCUMENT 



I OUVRAGES PROJETES 1 

BEST AVAILABLE DOCUMENT 
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I- 
- - - - -- - - 

OUVRAGES PROJETES - -- 

Centre 

Jonas 

Nbr.1 

centre 

1 

Taux 

accrots - 
6.6 

4.1 

2.3 

4.4 

4.2 

4.1 

4.8 

1.9 

1.9 

1.9 

36 

Transfert 1 Transfelt i 

SlLlANA 

BOUARADA 

GAAFOUR 

LE KRlB 

BARGOU 

MAKTHAR 

ROHlA 

EL AROUSSA 

KESRA 

SlDl BOUROUIS 

Total 

KAIROUAN 

SBIKHA 

OUESLATIA 

HAFFOUZ 

EL ALA 

SlDl AMOR BOU HAJLA 

SlDl ALI NASRALLAH 

HAJEB AEL AYOUN 

MENZEL MHlRl 

Total 

KASSERINE 

SBEITLA 

SBlBA 

THALA 

FERIANA 

TELEPTE 

MAJEL BEL ABBES 

JEDLIANE 

I:,",",*~~ 
Total 

SIDI BOUZID 

JELMA 

REGUEB 

MAKNASSY 

BlR EL HFAY 

BEN AOUN 

EL MEZZOUNA 

OULED HAFFOUZ 

Total 

pour projete 

1 

pour exlstant 

0 



- 

- =I- p --- - - - - - 

OUVRAGES PROJETES 

Gouvernorat 

-- 
SOUSSE 

Centre 

Ionas 

SOUSSE - CITE EZZOUHOUR 

HAMMEN SOUSSE 

KALAA KEBIRA 

AKOUDA 

MSAKEN 

KALAA SGHIRA 

KSIBET THRAYET 

HERGLA 

SlDl BOU ALI 

ENFIDA 

BOU FlCHA 

ZAOUIET SOUSSE 

MESSADINE 

Total 

MONASTIR 

KHENIS 

BEMBIA ET MENARA 

OUARDANINE 

SAHLINE-MOOTMAR 

JEMMAL 

ZERAMDINE 

BEN1 HASSENE 

KSIBET MEDlOUNl 

BENNENE BOUDHAR 

TOUZA 

SAYADA 

KSSAR HELIAL 

MOKNINE 

TEBOULBA 

BEKALTA 

LAMTA 

BOUHJAR 

SlDl AMEUR 

ZAOUIET KOUNTECH 

MENZEL FERSl 

SlDl BENNOUR 

EL GHENADA 

CHERAHIL 

MENZEL ENNOUR 

MENZEL KAMEL 

EL MAZDOUR 

MENZEL HAYET 

AMIRET EL HAJJAJ 

AMIRET EL FOUHOUL 

AMIRET ETTOUAZRA 

Total 

eau usde Jp~uv la~  total 

ml 
-- 

154884 

0 

45050 

18250 

75000 

21900 

14500 

18600 

72500 

18200 

13950 

11 750 

11000 

- 475584 

80000 

19200 

18000 

20900 

18850 

32750 

28850 

18700 

19250 

23700 

18000 

17600 

73300 

32600 

44400 

13600 

10600 

5550 

7400 

5700 

0 

0 

0 

0 

9000 

17000 

8000 

0 

0 

0 

0 

542950 

- 

Invest. 

mD 

6,740 

2,016 

1.256 

3,597 

1,021 

712 

996 

3,312 

868 

714 

608 

563 

22,403 
. .  . 

4.016 

954 

883 

976 

903 

1.546 

1.222 

930 

914 

1,141 

854 

805 

3,402 

1,865 

1,920 

622 

480 

253 

3 34 

262 

4 74 

936 

457 

26, 149 

B M  AVAILABLE DOCUMENT 



--.---- 
PI;' 
-3 

I Gouvernorat l ~ e n t r e  

Onas 

KALAA SGHIRA 

KSIBET THRAYET 

HERGLA 

SlDl BOU ALI 

ENFIDA 

BOU FlCHA 

ZAOUIET SOUSSE 

MESSADINE 

MONASTIR 

KHENIS 

BEMBLA ET MENARA 

OUARDANINE 

SAHLINE-MOOTMAR 

JEMMAL 

ZERAMDINE 

BEN1 HASSENE 

KSIBET MEDlOUNl 

BENNENE BOUDHAR 

TOUZA 

SAYADA 

KSSAR HELLAL 

MOKNINE 

TEBOULBA 

BEKALTA 

LAMTA 

BOUHJAR 

SlDl AMEUR 

ZAOUIET KOUNTECH 

MENZEL FERSl 

SlDl BENNOUR 

EL GHENADA 

CHERAHIL 

MENZEL ENNOUR 

MENZEL KAMEL 

EL MAZDOUR 

MENZEL HAYET 

AMIRET EL HAJJAJ 

AMIRET EL FOUHOUL 

AMIRET ETTOUAZRA 

BEST AVAILABLE DOCUMENT 
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total 805 7 29,620 DT #VALUE/ 197751 288,565 DT 607.493 DT 3 134538 589.95 84 4029 28J2 
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ANNEX C 

Experiences of Other Countries with Private 
Participation in Liquid Waste Services 



Private Provision of Liquid Waste Services: 
A Survey of Selected Countries 

1 Introduction 

Governments in both industrialized and developing countries are finding it more and more 
difficult to provide basic services to the satisfaction of their citizens. Where investment costs 
are high, and public expectations of government performance are great, the gap between 
supply and demand continues to widen. Such is the case in the liquid waste sector. 
Investment in wastewater infrastructure is extremely capital intensive and is commonly 
perceived by both governments and citizens as a public good. According to World Bank data 
on 29 developing and developed countries, investment in water and wastewater remained 
constant at approximately 0.4 percent of GDP over the period 1985-1988. At this level of 
investment, governments will be unable to respond to future demand and are therefore 
exploring alternative methods for large-scale delivery of liquid waste services. 

1.1 Moving Toward the Private Sector 

One such method is greater private sector participation in the financing and provision of 
public services. While both developed and developing countries are choosing to experiment 
with or employ this method, the reasons for the choice vary. In the industrialized world, the 
liquid waste sector is characterized by aging facilities, significant central government 
cutbacks, and rising standards. Municipal governments are therefore looking to the private 
sector for additional funding sources which can be used to rehabilitate old facilities and bring 
them up to the new standards. 

In developing countries, large increases in urban population, scarce financial resources, and 
the desire to transform the basic governmental approach are leading toward the exploration of 
the private sector alternative. Where existing services fall short of user expectations, private 
sector provision is also seen as a way to improve service quality. Finally, greater 
participation by private firms is consistent with policy orientations common to many 
developing countries: development of more discrete accounting functions, increasing cost- 
recovery by promoting user-pays and polluter-pays policies, introduction of transparent 
accounting practices in transfers of public monies, and decentralization of investment and 
operations and maintenance (O&M) of basic infrastructure. 

1.2 Cost Comparison 

Contracts for the private provision of wastewater services exist in many countries around the 
world, but at this point there is very little documentation of the results. When cost 
information is available, extreme caution must exercised in comparing or interpreting the 
findings. There are several important reasons for this reserved approach. First, accounting 
systems vary from facility to facility and from country to country. For example, O&M costs 
for a given sewage treatment plant may or may not include sludge treatment and/or 
amortization of capital outlays. Second, the size of a sewage treatment plant determines the 



degree to which the operator can realize economies of scale. Third, topography, climate, and 
technology and effluent standards all vary widely from place to place. Finally, indirect 
administrative costs may or may not be included in the cost analyses. All of these factors 
make cost comparisons between facilities, regions and countries virtually insignificant. 

Measurements of comparative efficiency, however may be more informative. According to 
the 1992 World Development Report, the number of employees per 1,000 water conrlections 
is generally between two and three in Western Europe, and ranges from ten to twenty in 
most of the Latin American countries. 

The following table is a summary of available cost information for a few selected countries. 

Note: Costs include sludge disposal. 
Sources: Anglican Water PLC; Proserco, Inc. 

Table C-1 

O&M Costs for Sewage Treatment in Selected Cities 

1.3 Institutional Arrangements 

I 

city  

Indianapolis (US) 

Milton Keynes (UK) 

Malmo (Sweden) 

Beauharnois (Canada) 

Victoriaville (Canada) 

Despite the difficulty of comparing costs and contracts in different countries, some 
generalizations can be made about experiences with the private sector to date. With respect to 
contracting out, the more the contractor is to be held accountable for large-scale maintenance 
and reparations, the longer the contract period will be and the less contract supervision will 
be necessary. Shorter contracts, while they tend to promote a competitive environment and 
help keep bid prices down, generally require more supervision as the operator may be 
tempted to cut back on costly maintenance activities toward the end of the contract. 'The 
additional supervision translates into a greater cost burden to the public entity. Thus, there is 
often a tradeoff between encouraging a competitive environment on the one hand and 
minimizing the costs of contract supervision on the other. 

With respect to complete privatization, experience has shown that comprehensive regulation 
and monitoring are necessary to ensure service quality and equitable pricing. The length of 
contracts of this type also create additional risks for the public entity; during contract periods 
of 20 years of more, required for amortization of the investment, the governmental entity 
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may lose its technical capacity to carry out the service itself. This in turn makes the public 
sector more dependent on the private firm, and weakens the former's position during future 
negotiations. 

2 France 
2.1 Background 

France was one of the first countries to involve the private sector in water and wastewater 
management. The 36,000 administrative districts and municipalities of the country have the 
legal responsibility to manage the 12,000 sanitation facilities, and the authority to choose the 
appropriate method of operation. Today, 75 percent of the urban population (i.e., more than 
40 million inhabitants) is connected to a drinking water system and more than 40 percent 
benefits from wastewater management services provided by private firms. 

Two important characteristics of the French system should be underlined here: first, the 
French government requires a private operator to present separate and balanced budgets each 
for potable water management and liquid waste management; and second, all consumers have: 
water meters. 

2.2 Moving Toward the Private Sector 

There are several criteria which move communities to opt for private sector delivery of liquicl 
waste services: 

Private firms have greater operational flexibility, are more efficient, and therefore more 
productive. 
Unlike municipal departments, a private firm can set up a contingency fund to cover the 
costs of large-scale rehabilitation or equipment replacement. 
Private firms are able to recruit and employ more specialized personnel than public 
agencies, which are often responsible for the provision of many different types of 
services. 
Private provision is less expensive than public provision in some cases. 

Participation of the private sector in the operation of public services creates a buffer zone 
between the public sector and the citizenry. In case of problems, the beneficiaries 
approach the private firm before the public officials. 

2.3 Responsibilities of the Private Firm 

All tasks related to management, administration, financing, operations, maintenance and 
billing are assigned to private enterprises. The scope of work varies with the type of 
contract. 



2.4 Institutional Arrangements 

Municipalities operate their own facilities either through city departments or financiall!~ 
autonomous agencies. Alternatively, they employ a private firm through a concession, 
franchising arrangement or service contract. 

In a concession, the private firm finances, constructs, and operates the facilities for a period 
varying between 25 and 30 years. Furthermore, the company generally provides service 
contact with the public beneficiary, and sees to invoicing and collection of accounts. 

In a franchising arrangement (affernzage), the municipality or administrative district finances 
and constructs the facilities, then contracts with a firm to operate and maintain the plant. The 
private operator bills the city for the cost of facility operations, including a profit margin. 
The city transfers the costs to subscribers, adding in the costs of its own administration 
(overhead). These contracts usually last no longer than 12 years. 

In these two types of contracts, rates are established in the contract between the public and 
private parties. An indexing formula calculated to include salary increases, and increases in 
the costs of energy and chemical products generates an annual adjustment in the price of the 
water or service. 

A services contract involves hiring a private firm for some of the tasks associated with the 
operation of a liquid waste facility. The private company accepts responsibility for personnel 
costs and, in certain cases, for energy costs and replacement of minor spare parts. The 
setting of fees and invoicing of customers remains the responsibility of the municipality. 

2.5 Cost Comparison 

There is very little information available on the service costs of public entities and private 
firms. Moreover, it is difficult to compare existing data because the service offered and the 
level of demand differ from one city to another. It is worth noting, however, that private 
participation does not necessarily bring about a reduction in costs. Many localities have 
known an increase in costs after transferring responsibility for service delivery to a private 
firm. 

2.6 Constraints 

The negotiation process for contracts has for a long time constrained the delegation of 
sanitation services in France. Until a few years ago, there was great contractual liberty, a 
condition which led to many contract management problems. The signing of the Anti- 
Corruption Law in 1993 established a more rigid framework. Municipalities are now 
required to publish three successive requests for proposals, and to limit the duration of 
contracts to the period of depreciation in the case of private sector investments. This law also 
led to the deletion of automatic renewal clauses in contracts, with the objective of 
encouraging competition. 



3 England and Wales 
3.1 Background 

Private companies have been involved in the provision of water and wastewater services in 
the United Kingdom for several hundred years. By 1989, 75 percent of these functions was 
carried out by 10 regional governmental water authorities. The remaining 25 percent of the 
activity was handled by 29 statutory water companies. The 1989 Water Act privatized the 10 
regional authorities, converting them into private water service companies and placing them 
under a system of regulation based on rate control. 

Because water and wastewater utilities are seen to be nearly complete monopolies, the Office 
of Water Services (OFWAT) was created to regulate the industry, while the National Rivers 
Authority and the Drinking Water Inspectorate were established to enforce environmental 
regulation. 

3.2 Moving Toward the Private Sector 

Four main factors led to the decision to privatize the water and wastewater system in 
England and Wales. The first was the political climate in England in the 1980s. With the 
Conservatives in power, there was an ideological inclination to reduce government spending 
and let the market satisfy needs wherever possible. Second, there was a recognition of the 
need for an estimated 24 billion pounds investment in water and wastewater infrastructure at 
a time when government funds were not plentiful. Experts felt that companies would not 
have been willing to make such large investments if contracts were on a shorter-term basis 
such as a concession contract. Third, at the time of transition, higher water quality standards 
were approved, putting into place the requirements set forth in the 1980 European 
Commission Drinking Water Directive. These standards required substantial investment in 
more advanced technology. Finally, there was a recognition that there were untenable 
conflicts of interest in allowing an agency to perform a function and, at the same time, 
regulate that function itself. 

3.3 Responsibilities of the Private Firm 

All aspects related to the collection and purification of liquid waste are now being carried out 
by private companies. Government responsibility is limited to economic and environmental 
regulation. The change in regulation on dividend control attracted the interest of the French 
companies Saur, Lyonnaise des Eaux, and Compagnie Generale des Eaux (CGE), who have 
since actively invested in British water companies. The involvement of large French 
companies in the provision of water and wastewater activities in England and Wales has 
enhanced the competitive environment while giving British companies access to technical and 
financial resources. 

In keeping with the intentions of the privatization program, investment in wastewater 
infrastructure has increased dramatically since 1989. In the 1980s, for example, the capital 



expenditure of North Surrey was about 2 million pounds a year compared with a yearly 
average of 10 million pounds between 1990 and 2000. Experts also report improvements in 
customer service and water quality since privatization. 

3.4 Institutional Arrangements 

The legislation allowing the privatization of water and wastewater assets in England and 
Wales in 1989 stipulated that the private purchasers of the assets would attain a license to 
provide their services for 25 years. However, the ability of the government to revoke this 
license is in question because the license holder is the owner and operator of the assets. To 
revoke the license would mean forcing the current owner to sell the asset to the new licensee 
This system is quite different from the different forms of contractual arrangements 
(concession, franchising, Build-Own-Operate, Build-Operate-Transfer, etc.). Regulation in 
contractual relationships occurs as a function of specifications in a signed contract for which 
negotiation and enforcement can occur at the local level. OFWAT, however, is a national 
body regulating quality, service, and price standards for the entire industry in England and 
Wales. 

3.5 Cost Comparison 

OFWAT establishes the prices companies can charge and collect from their customers. 
Annual price increases are restricted to the retail price index plus an additional factor, K, 
which is re-evaluated every five years. The goal is to establish rates at which efficient 
companies have sufficient income to finance their functions but not so much as to be 
wasteful. The British Parliament decided that limiting prices would be a more effective 
incentive for efficient operation than regulating the rate of return as is done with public 
utilities in the United States. 

These K factors are reset every five years unless substantial capital investment occurs due to 
elevated water standards or necessary extensions or rehabilitations. K factors are set for each 
company by government ministries which examine the relevant economic data. These factors 
are influenced by two elements related to maintenance: the valuation of the assets anti the 
cost of capital. Efficiency targets are set in relation to both operations and capital expenditure 
and take into account comparative levels of service. Comparisons between different 
companies in different locations are made using current cost accounting as a base. This 
translates the value of all assets employed into a current and common basis. 

OFWAT encourages a balance between prices and costs. In establishing a more rational 
relationship between water and sewer charges, measured and non-measured customers, 
standing and volumetric charges, it is trying to eliminate cross-subsidizations. As a result of 
substantial new investments necessary to meet higher standards, debt levels are rising and the 
increased costs are being passed on to consumers. On the average, sewage prices in the 
United Kingdom have increased 5 percent per year in real terms since 1989. The nu~mber of 
disconnections for nonpayment is growing and affordability is becoming a problem fbr some 
low-income residents who pay 6 percent to 7 percent of their income for water service 



instead of the national average of 1 percent to 2 percent. Despite these concerns, the English 
government has recently ruled that pricing that reflects actual costs is by definition not 
discriminatory. 

Though the calculation of the cost of wastewater purification is a complex matter with many 
factors greatly affecting the utility of such an exercise, the average cost per m3 of treated 
effluent in England is $.065 for treatment plants with a capacity of less than one million 
gallons per day (3,785 m3/day), and $.043 for facilities with a capacity greater than one 
million gallons per day. These costs represent the expense of operations and maintenance of 
the wastewater treatment facilities only. The cost of capital, centralized administrative 
expenses, rehabilitation, and major repairs are not included. 

3.6 Constraints 

The most fundamental opposition to the privatization model in England and Wales comes 
from those who believe that wastewater and water are natural monopolies and should remain 
in the public sector. However, because of OFWAT's insistence that changes in service and 
price adjustments must be made in conjunction with customers, customer involvement and 
satisfaction have increased. There is more customer awareness of the need for new 
investment and greater willingness to share those costs. 

4 Canada 
4.1 Background 

Responsibility for liquid waste collection and treatment in Canada rests at the provincial level 
and varies greatly from province to province. In Quebec, prior to 1980, liquid waste projects 
had been undertaken only in the cities of Montreal, Quebec and Ottawa. In that year, a vast 
liquid waste program was launched in this province of seven million people. To manage the 
new program, which involved investments of over six billion Canadian dollars, the 
government of Quebec established a public utility company, the Water and Sanitation 
Company of Quebec (SQAE'). The government subsidized 90 percent of investment costs; 
municipal governments were responsible for operations and maintenance. The municipalities 
supervise facility construction, with a support from SQAE in project development. Today, 
close to 15 years after the start of the program, there are 318 plants in operation in Quebec, 
handling waste-water product for 65 percent of the population. 

In Ontario. the liquid waste program began 10 years earlier. Nearly 50 percent of the plants 
are operated by a public utility company, the Ontario Co-Water Agency (OCWA). The 
remaining plants are managed by the municipalities. 
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4.2 Moving Toward the Private Sector 

Once construction of the Quebec plants was complete, the municipality had the choice of 
operating the plant itself, or hiring a specialized firm. Municipal management presen1.s a 
certain number of problems. On one hand, many municipalities hesitate to hire new 
employees who, because of union intervention, will gain full employment security, thereby 
limiting the municipal flexibility. On the other hand, many municipalities have neithe:r the 
expertise nor the specialized personnel to accomplish such an activity. These conditions 
contribute to the rising number of treatment plants which are operated by private companies 
(14 percent of the facilities in the province). 

In Ontario, the market for O&M of liquid waste facilities is still closed to private finns. 
Nevertheless, some enterprises have been hired to manage sludge. Most firms continue to 
indicate willingness to provide other services for public authorities. 

The public utility company OCWA seems to present a conflict of interest in the sense that, at 
the operating level, it constitutes both the manager and service provider. OCWA manages 
and distributes among all provincial facilities a liquid waste fund covering 65 percent of the 
costs associated with the upgrading or replacement of equipment. This conflict could 
contribute to further delegation of service to the private sector. 

4.3 Responsibilities of the Private Firm 

In Quebec the wastewater and stormwater systems are managed by the municipalities. Some 
local governments delegate tasks to private firms such as cleaning manholes, maintaining 
pumping stations, or inspecting mains. Tasks given to private operators in the treatm.ent 
plants depend on the type of contract, but may cover the totality of plant activities, i.e. 
fielding of skilled personnel, supervising and upgrading treatment, laboratory analysi~s, sludge 
management, preventative maintenance of equipment, and in some cases repair and 
replacement of equipment. 

4.4 Institutional Arrangements 

In all forms of private sector intervention in Canada, the municipality remains owner of the 
facility. Two types of contracts are currently used in Quebec: franchising and service 
contracts. In franchising arrangements, the operator takes charge of facility management, 
operation, and maintenance, and assumes all operations costs. The firm is compensated on 
the basis of a flat rate established at the beginning of the contract. In the case of a 
professional services contract, the private operator performs the same work as in a 
franchising arrangement, but is only responsible for personnel salaries; all other operating 
costs are approved by the operator, but paid by the municipality. Both types of contracts run 
for three to five years, and often contain renewal clauses. 



4.5 Cost Comparison 

Though no precise figures indicate cost advantage when operation of liquid waste facilities is 
transfered to the private sector, general opinion is that savings due to private participation 
average five to ten percent. This savings is, however, burdened by the six provincial tax, ancl 
seven percent federal tax applied to all service contracts, but which municipalities do not pay 
when they operate their own plants. The central and provincial governments allow 
municipalities to recover close to half of these taxes, but there remains a tax burden of about 
seven percent. 

4.6 Constraints 

Already familiar with private sector participation in the operation of municipal services, such 
as collection and recycling of household waste, and management of sludge disposal sites, 
municipalities and their citizens should find no cause for opposition to further private 
participation in the liquid waste sector. More important is the question of supervision and 
reporting mechanisms. In Quebec the government requires a monthly operations report which 
tracks results of wastewater treatment. The municipality generally delegates contract 
supervision responsibilities to the Director of Public Works or to a city inspector. 

5 United States 
5.1 Background 

The contracting-out of public services in the United States is becoming increasingly common 
as the Federal government reduces resources available to municipalities both for the 
construction of new facilities and for the rehabilitation and extension of existing ones. 
Among the services for which local governments are seeking alternative methods of provision 
are wastewater treatment works. It is commonly estimated that in the United States 500-600 
wastewater treatment plants with a capacity of 1 million gallons per day or more are 
currently operated under some form of private contract. 

5.2 Moving Toward the Private Sector 

The private sector has been involved in municipal wastewater operations in the U.S. since 
the 1970s, though historically its role has been limited to communities that lack the technical 
capacity to operate their own facilities. It is only within the last five to seven years that the 
forms of private sector participation have diversified. Contracting out for O&M is by far the 
most prevalent form, though deals involving Build-Own-Operate (BOO), Build-Operate- 
Transfer (BOT) and turnkey arrangements are becoming more common. 

There are three fundamental reasons for the general shift toward greater private sector 
participation in wastewater treatment in the United States. First, federal financing is 
becoming more and more scarce. The Environmental Protection Agency (EPA) is phasing 
out its grant program and is now awarding state revolving funds (SRF) for wastewater 



treatment. Since the SRF subsidy system for infrastructure development is insufficient, local 
governments are searching for additional funding. Second, many local governments are close 
to their legal debt ceilings, and therefore require funding sources that will not push them 
over the top. Third, water quality standards have become increasingly stringent, requiring the 
introduction of more advanced technology. These three factors, combined with 
encouragement from the EPA to develop public-private partnerships, have resulted in 
increasing private sector involvement in wastewater activities. 

5.3 Responsibilities of the Private Firm 

Initially, most contracts were service-specific, handling only one aspect of a wastewater 
treatment plant. Later, companies began to operate and maintain entire wastewater treatment 
plants and pumping stations. This continues to be the most prevalent scope of work fbr 
private firms, although and some companies now manage collection systems, pumping 
stations and treatment facilities. 

Local communities are not as interested in contracting out O&M for sewer networks, since 
public works departments are already equipped with the necessary personnel and equipment, 
and since this activity requires neither a high degree of technical expertise nor a large 
resource base. 

5.4 Institutional Arrangements 

While contract terms and conditions vary widely, there are elements which occur repeatedly. 
First, the greater the degree of responsibility and risk the private party is required to assume 
in the contract (ie, responsibility for the replacement of equipment, major repairs, and 
change orders during construction), the longer the contract period. One of the key elements 
in contract negotiations is the degree to which the private party is permitted to pass expenses 
through to the local government entity. These elements are negotiated project by project and 
it is difficult to generalize about the terms. However, one nearly universal feature is the 
continued collection of sewage charges by the local government entity. Fees paid to 
contractors are often adjusted according to the level of influent and the rate of inflation. 

Approximately 50 percent of contracts are negotiated for a period of five years, 30 percent 
for three years, 20 percent for 10 years. Pumping stations are sometimes contracted out for 
as little as one year at a time. After contract expiration there is normally a renegotiation for 
the next period. Ten and twenty year contracts often allow for renegotiation after five year 
periods. Local governments are given the option to repurchase the facilities at fair m,arket 
value at the expiration of the contract as well at the time of each renegotiation. 

5.5 Cost Comparison 

The cost of operations and maintenance and therefore savings to be realized by the local 
government depend on a number of different factors: 
L 

the previous standard of maintenance of the facility 



the quality of treated water 

the type of sludge treatment, and 

the size of the plant. 

Economies generated by contracting out of wastewater facilities vary widely. Common 
estimates place the savings at between 15 percent and 40 percent, depending on plant size 
and local circumstances. There are several primary areas of savings. First, in the 
construction or rehabilitation process, private firms often complete projects in less than half 
the time required for public agency construction. This can result in the immediate savings of 
millions of dollars. Second, in the operations in maintenance of wastewater treatment works, 
savings are realized on a continuous basis. The largest and most common line item for cost 
savings in plant operations is personnel. Because personnel costs can comprise up to 50 per- 
cent of total operations costs, contractors focus on streamlining operations, increasing 
productivity, and increasing responsibility of workers. Another center of cost reduction for 
private sector contractors is in the purchase of chemicals. National and international 
companies have the capacity to purchase chemicals wholesale, negotiating with manufacturers 
for substantial reductions in prices. Third, the streamlining of operations and introduction of 
new technology often reduces energy consumption. Finally, a major source of savings can be 
realized by the kind of maintenance carried out by private operators. Maintenance can be 
subdivided into two categories: corrective and preventative. Municipalities generally fix 
things only after they are broken. Corrective maintenance is generally more expensive as 
problems are only addressed when they become so severe that they endanger the operation of 
the system. Preventative maintenance anticipates potential breakdowns and seeks to address 
potential problems before they become manifest. The most common form of preventative 
maintenance is regular lubrication and greasing of moving parts. It can also include 
predictive measures such as detailed motor circuit analyses, infra-red scans of circuit controls 
and other high-technology testing of plant equipment. 

An example of cost savings to be realized by operations and maintenance costs before and 
after contracting out is the Belmont Advanced Wastewater Treatment Plant in Indianapolis, 
Indiana to JMM Operational Services Inc. As indicated by the chart below, savings over a 
five year period are on the order of 38 percent. 



Table C-2 

Savings on O&M: Belmont Advanced Wastewater Treatment Plant 
(US$ millions) 

Source: General Waterworks Management and Service Company 
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5.6 Constraints 

The primary constraint on concession agreements in the U.S. is the availability of tax-free 
municipal bond financing. This financial tool gives municipal governments in the United 
States an immense advantage over the private sector in financing new construction or 
rehabilitation of infrastructure. 
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With respect to service contracts, labor issues have in some cases discouraged municipal 
governments from looking to the private sector. Where they have explored this possibility, 
union opposition has in some cases prevented development of the project. Local govczrnments 
have sought to alleviate this risk by providing for transfers from government employment to 
private sector employment, imposing city-wide job freezes and then filling the positions with 
displaced wastewater employees, as well as retraining employees for work in other city 
departments. The most successful results have been attained when governments work. with 
unions from the moment they begin to investigate the possibility of private sector 
participation. 

6 Mexico 
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6.1 Background 

The liquid waste sector in Mexico is characterized by a high rates of informal conne~;tions 
and low rates of wastewater treatment. Officials estimate that 30 percent of water and 
sanitation connections in Mexico City are not registered. Data from the 1990 housing census 
show that only 61 of households are c o ~ e c t e d  to sewer systems. Only 15 percent of 
collected wastewater is treated. Less than 10 percent of wastewater treatment plants in 
Mexico are achieving acceptable standards. According to a World Bank study, government 
subsidies for water and wastewater services in the capital alone amount to 0.6 percent of 
GDP. 

Material & 
Equipment 

4.2 

2.7 

1.5 

36 % 

Contract 
Services 

1.2 

.4 

.8 

67 % 

Equipment 

.4 

.2 

.2 

50 % 



Sewage sector activities in Mexico are the responsibility of the municipality and have 
traditionally suffered from a lack of technical expertise. Rates have often been influenced by 
political considerations. There is little coordination between city governments on wastewater 
policies and practices. 

6.2 Moving Toward the Private Sector 

The primary goals of engaging private companies in the liquid waste sector are to improve 
the extent and quality of service and to introduce new technology without increasing the 
public debt burden. Industry professionals suggest that these gains can occur without 
substantial increases in user rates by streamlining operations and reducing the number of 
employees in the wastewater bureaucracy. 

6.3 Institutional Arrangements 

The Mexican model, developed for drinking water provision in Mexico City, takes the form 
of a management contract in which the private firm is responsible for operations and 
maintenance and the government retains ownership of the infrastructure and control over rate 
setting and collection. Water rights are traded in the open market but the government has 
created basin authorities to regulate the operators. Contracts have been awarded to four 
consortia of foreign and domestic firms which operate between 250,000 and 300,000 
connections each. The foreign firms present in Mexico include Compagnie Ginkrale des 
Eaux (France), Lyonnaise des Eaux-Dumex (France), Severn Trent (England), Anglican 
Water PLC (England) and Northwest Water International Ltd. (England). 

As a result of the complexity of the contracts and lack of information on the condition of the 
collection systems, the contracts will progress in three phases, each phase placing more 
responsibility on the private company. The first stage consists of installing meters and 
updating consumer registers. In the second phase, customers will be billed according to their 
metered consumption. Finally, private companies will carry out rehabilitation and 
maintenance of the distribution network. 

There have also been recent negotiations with companies to establish a turnkey contract for 
wastewater facilities. The Mexican government is interested in attracting private companies 
to design, construct, and operate wastewater facilities using private capital exclusively. The 
long-term goal is to produce a facility which is not only self-supporting, but which can also 
recover the cost of the capital investment. This strategy for the expansion and improvement 
of infrastructure with the aid of the private sector complies was originally set forth by 
various multilateral lending institutions such as the World Bank and the International 
Monetary Fund. Private sources suggest that with reductions in staffing levels, introduction 
of new technology and experienced management improved water quality and lower prices are 
not incompatible. 



6.4 Cost Comparison 

As no information on private sector service provision has of yet been collected, Cost 
Comparisons cannot be carried out at this time. 

6.5 Constraints 

Although private provision of wastewater services in Mexico is still in its infant stages, it is 
worth noting that no significant labor opposition has appeared thus far. With respect to 
collection rates, which are historically low and may limit cost recovery by private finns, the 
contractors are attempting to implement universal metering in order to bill on a measured 
consumption basis and therefore increase collection revenues. 

7 Morocco 

7.1 Background 

At the beginning of the 1980's, Morocco began to manifest concern for national problems of 
pollution and protection of the environment. It was not, however, until the end of tha.t decade 
that the GOM began to generate specific projects to address the problems of wastewater 
discharge into the sea and rivers. 

With the Ministry of Interior in the lead, Morocco developed a Water and Wastewater 
Master Plan, beginning with Greater Casablanca. This plan undertook the preparation of 
studies for nine major urban centers: Casablanca, Rabat, Fez, Marrakech, El Jadida, and 
Kenitra. Other satellite cities were included in the Greater Casablanca area. 

In keeping with this effort, other major urban centers with liquid waste collection sys,tems 
undertook to develop feasibility studies and water and wastewater master plans. The (" ~ r e a t e r  
Casablanca Water and Sanitation Project was launched with US$ 50 million financing from 
the World Bank. 

Ten years later, few projects have been completed. This is largely the result of the emphasis 
on building major infrastructure in Casablanca: an ocean discharge pipeline, 7 . 3  kilo~meters 
long, with no pre-treatment of effluent other than screening and removal of large solrds. This 
work is viewed as a first phase, to be followed in 10 to 15 years, when financing is 
available, by construction of a treatment plant to serve Casablanca. 

Most of the other major urban centers are still in the process of developing their master 
plans, or seeking necessary funding to begin construction. In the meantime, continued 
discharge of raw effluent and into the sea and rivers has already caused irreparable damage 
to the environment. In Fez, heavy-metals from the tanneries contaminate the aquifer, while 
along the Atlantic coast industrial wastes from the phosphate processing plants have displaced 
the fish and fouled many miles of beach. 



Other problems limit the performance of the liquid waste collection infrastructure. Drains, 
collectors and other facilities are decayed, and the high number of discharge points will 
require costly construction of interceptors. 

Experimentation to identify appropriate technologies has nevertheless produced several 
promising results during this period: oxidation ponding for small communities, re-use of 
treated domestic grey water for irrigation, and fish-farming during appropriate treatment 
phases, among others. 

The primary constraint to progress in the sector is probably a lack of financial resources at 
the local government level. 

7.2 Moving Toward the Private Sector 

Faced with funding shortages and lacking the technical expertise required, Morocco has 
counted on input from the private sector to provide at least a part of the wastewater services 
its population needs. 

Thus the Casablanca wastewater project was built with the financing and technical assistance 
from a French firm. As to the other projects, they were divided up indiscriminately among 
numerous engineering firms from different countries, who began to make feasibility studies 
supported by financial aid from their respective countries of origin. These firms also made 
pilot studies while awaiting allocation of more substantial funding which might permit the 
realization of tangible projects. 

Currently Morocco is considering the creation of an agency similar to the National Water 
Bureau (ONEP2) for the wastewater sector. In principle, this entity would direct all local 
government programs; however, because individual citizens are currently unable to pay for 
this service, the financial viability of such an organization is in question. 

7.3 Responsibilities of the Private Sector 

Until now the private sector has been responsible primarily for preparation of studies, 
including the liquid waste master plans; in fact, foreign firms have arrived in country with 
grants permitting them to undertake studies provided that they receive the implementation 
contracts. In some instances local governments have financed such studies through loans 
from the Municipal Development Fund (FEC3). 

It seems likely that in the future private participation in the liquid waste sector in Morocco 
will go beyond the level of studies. In particu.lar, BOT (Build-Operate-Transfer) 
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arrangements are promising, with the GOM retaining responsibility for relations with the 
users. 

7.4 Institutional Arrangements 

Even though Morocco is still in the first stages of developing a true water and sanitation 
program for the whole of the country, it is already apparent that local governments will be 
responsible for bringing projects to fruition, under the direction of and with technical support 
from the Ministry of Interior. Thus, private firms involved in building and operating certain 
projects should expect to adapt themselves to this structure. Having only one client :represents 
an advantage for the private company. 

Morocco seems to be committing itself to a division of responsibilities between the private 
and public sectors, with the latter maintaining a supervisory role in facility construc,tion and 
operation. 

7.5 Cost Comparisons 

Financing the construction and operation of liquid waste installations presents a serious 
challenge to the semi-autonomous agencies in charge of the potable water distribution 
systems in urban centers. 

ONEP produces 94 percent of drinking water in Morocco. It is nevertheless the 
municipalities which are responsible for water distribution network O&M. Most citi'es are 
scarcely able to recover 75 percent of the costs for water service and are therefore required 
to subsidize the service. 

The fee schedule for drinking water delivery includes an earmarked percentage to cover 
sanitation services. It seems likely that when sanitation services are further developed this 
will continue to be the preferable collection method, although other options are being 
explored in the sewerage master plans. 

7.6 Constraints 

The Moroccan public sector has been successful in providing drinking water services to the 
population, and is interested in repeating the experience in the liquid waste sector. E'ublic 
entities are therefore somewhat reluctant to turn over the responsibility for service provision 
to private firms unless there is no other way to raise the necessary capital. 



8 Cote d'Ivoire 

8.1 Background 

The water and wastewater sector in Cote d'Ivoire represents one of the most advanced cases 
of privatization in Africa. SODECI is a joint venture in which the CGE4, a French company, 
owns 97 percent of the shares, while the Ivoirian government retains 3 percent. SODECI 
manages the entire national water distribution network in urban areas and represents the 
eovernment in relations with users. 
L 

SODECI has recently received the mandate to address several problems related to liquid 
waste management. At this time, the municipalities manage liquid waste systems. Operations 
and maintenance services are irregular and incomplete, resulting in discharge of raw sewage 
into the rivers and the Bight of Benin. 

8.2 Moving Toward the Private Sector 

For future wastewater services, Cote d'Ivoire intends to employ the same strategy it has used 
in the water sector. Full privatization of wastewater services is therefore likely and will 
probably involve input from large international firms. The government appears to be satisfied 
with its relationship with CGE, as exemplified by its recent contract renewal for a thirty year 
period. 

8.3 Responsibilities of the Private Firm 

In the water sector, SODECI finances, builds, and manages its water distribution facilities. 
The agency also collects revenues through a nation-wide system of local collection offices, 
staffed almost exclusively by women. 

To date, no services are provided by private firms in the wastewater sector, although it is 
likely that the future scope of private sector involvement will be similar to the water sector 

8.4 Cost Comparisons 

Since the private sector is not currently involved in service delivery, it is not possible to 
compare public sector and private sector costs. 

8.5 Constraints 

There are no major constraints to private sector involvement in the wastewater sector. The 
government continues to be satisfied with the full privatization arrangement in the water 
sector. and appears to be will to extend it to wastewater. Unless rates are raised beyond low- 

J Compagnie generale des eaux 



income households' ability to pay, privatization will probably continue to play a role in urban 
service provision in Cote d'Ivoire. 

9 Senegal 
9.1 Background 

Like many other West African and Sahelian countries, Senegal is looking for both technical 
and financial resources to address the substantial deficit in water and wastewater services. 

Senegal has focused its efforts for the past 20 years on creating an adequate supply of 
drinking water in urban areas. The national water agency (SONES" has nevertheles,~ only 
been able to meet part of the demand, largely because of an overall shortage of water in the 
country. 

As a public agency with trained and specialized manpower, SONES has also been given the 
responsibility for protection and management of groundwater and potable water supplies. 
Coastal areas, where raw sewage is discharged into the aquifer, pose the greatest difficulty to 
fulfillment of this mandate. 

Only 20 percent of domestic wastewater is treated in Dakar. The only treatment plant is 
overdesigned and suffers from underfunding and inadequately trained personnel. 

9.2 Moving Toward the Private Sector 

A regional organization for agencies active in the water sector, UADE6, has recent1:y 
presented a series of seminars on the provision of environmental services through th~e private 
sector. The seminars have facilitated development of the policies of several countries on the 
issue of private sector participation. As a seminar participant, Senegal voiced interest in 
concession arrangements for facility construction and operation, as well as contracting out for 
O&M. The former formula would allow Senegal to make progress on the wastewater front 
while i t  seeks to assemble for reliable revenue generation systems. 

9.3 Responsibilities of the Private Firm 

Senegal expects to offer the private sector an opportunity to build and operate liquicl waste 
infrastructure in urban areas. 

In this scenario, SONES would maintain control over pricing and enforce appropriate 
standards and performance requirements code. Senegal is therefore exploring various options 
for the implication of the private sector, but hesitates to go as far as the Ivory Coast where 

S La societe nationale de I'eau du Senegal 

'union africaine des distributeurs d'eau 



potable water supply management is now totally in private sector hands, with wastewater 
management soon to follow. 

9.4 Institutional Arrangements 

The institutional arrangements which respond to Senegalese public sector concerns include 
service contracts, concessions and BOTs. None of these has been used to date. 

9.5 Cost Comparison 

Since the private sector is not currently involved in service delivery, it is not possible to 
compare public sector and private sector costs. 

9.6 Constraints 

The main constraint to private sector involvement in the wastewater sector in Senegal is the 
poverty of the Senegalese people. The public sector is interested in mobilizing private 
capital, which by nature seeks a high return on investment. As long as users are unable to 
pay the full costs of service, and a profit margin as well, the private sector is unlikely to 
provide new liquid waste facilities. 
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ANNEX D 

Questionnaire: Private Sector Survey 



E t u d e  d e  m a r c h é  
P a r t i c i p a t i o n  d u  S e c t e u r  p r i v é  d a n s .  l e  d o m a i n e  d e  

l ' a s s a i n i s s e m e n t  

Q u e s t i o n n a i r e  
a u x  O p é r a t e u r s  P r i v é s  p o t e n t i e l s  

1. Nom de l'entreprise : 

2. Date de création : 

3. Adresse siège social et coordonnées : 

4. Raison sociale : 

( )  S .A. 

( )  S.A.R.L. 

( ) Personne physique 

( ) Autres, prière spécifier : 

6. Capital: 

7. Répartition du capital: b a r  nationalité, optionnel) 

Principaux dirigeants Fonction Formation Age Expérience 



ENDE DE MAR&! - PARTICIPATION DU %€~EuR PRIVÉ DANS LE DOMAINE DE L'ASSAINISSEMENT 

8. Capital détenu par : (si vous avez répondu à la question 7, omettez cette question) 

( ) 100% privé tunisien ( ) 100% étranger 

( ) majorité tunisienne, minorité étrangère ( ) majorité étrangère, minorité tunisienne 

9. Activités principales: (spécifier si vous êtes représentant exclusif de marque) 

- 
- 

Autres activités annexes: 

10. Intérêt dans d'autres sociétés: 

11. Filiale de: 

12. Nombre d'employés: 

...... Cadres dont ...... Ingénieurs 

Ouvriers permanents: ....... Ouvriers temporaires: Minimum ...... Maximum ........ 

13. Chiffre d'affaire: (dernière année) 

( ) moins que 1 million DT 

( ) entre 1 million DT et 5 million DT 

( ) entre 5 million DT et 10 million DT 

( ) supérieur à 10 million DT 

14. Croissance du chiffre d'affaire pendant les 3 dernières année 

( ) moins de 5% ( ) entre 10 et 20% 

( ) entre 5 et 10% ( ) supérieur à 20% 

15. Liste de votre équipement et matériel roulant: (quantité et valeurs si possible) 

Désignation Nbre d'unités Valeur estimative 



ENDE DE MAR& - PART~CIPA~ON DU SECIEUR PRNÉ DANS LE DOWUNE DE L'ASSAINISSEMENT 

16. Etes vous en contact régulier avec des sociétés étrangères? 

dans votre domaine d'activité ( )  oui ( )  non 

dans d'autres domaines ( )  oui ( )  non 

17. Pensez vous que votre entreprise serait éventuellement intéressée par les activités de sous- 

traitance de l'assainissement: 

réseau ( ) oui ( ) non 

station d'épuration ( )  oui ( non 

18. Avez-vous eu des relations contractuelles avec I'ONAS dans les activités suivantes: 

- Fournitures ( ) oui ( ) non 

- Travaux ( )  oui ( non 

- Etudes ( )  oui ( non 

- Autres, spécifiez: 

19. Etes-vous familier avec le matériel nécessaire pour le service de l'assainissement? 

( ) o u i  ( ) n o n  

20. Si vous êtes intéressé par le marché de l'assainissement, votre structure actuelle devra-t- 

elle subir des changements pour aborder ce secteur ? 

( ) oui ( ) non 
Si oui, de quelle manière : 

( ) acquisition de nouveau matériel 

( ) engagement d'ouvriers spécialisés 

( ) engagement d'ingenieurs spécialisés 

( ) création d'une nouvelle société indépendante 

( ) recyclage des techniciens et ingénieurs existants est suffisant 

21. Avez vous visité les 2 dernières années une foire de l'environnement en Tunisie ou à 

l'étranger ? 

( ) oui ( ) non 
Si oui, prière spécifier : 

22. Pensez vous que l'obstacle pour un privé pour diversifier dans le domaine de 

l'assainissement est d'ordre: 

( ) technique ( ) humain 

( ) financier ( ) institutionnel (relation avec l'Administration) 



ETUDE DE MARCHI? - PARTICIPATION DU SECTEUR DANS LE DOMAINE DE L'ASSAINISSEMENT - 

23. En général, vous êtes intéressés d'investir dans des projets dont les critères de rentabilité 

sont: 

. Taux de rentabilité interne (TRI) de ... 

. Taux de rendement des capitaux propres de ... 

. Marge brute d'exploitation de ... 

. Autres ......... 

24. Une association avec une entreprise étrangère spécialisée dans le domaine est : 

( ) inutile ( ) nécessaire ( ) préférable 

25. Les formes de contrat que votre entreprise désirerait avoir avec des entités étatiques: 

( ) Marché de service' ( ) Marché de gestion2 

()  Contruire-opérer-transférer3 ( ) Autres, prière spécifier : 

26. Dans le cas de sous-traitance des services d'exploitations des services d'assainissements, 

quelle formule pour l'équipement serait la plus appropriée: 

( ) acquisition de nouveaux équipements 

( ) location du matériel de I'ONAS 

( ) location avec une option d'achat du matériel de 1'ONAS 

27. Vous vous intéressez à des contrats de sous-traitance desservants: 

. réseaux d'égouts . station d'épuration 

( ) moins de 20 mille habitants ( ) 20 à 50 mille habitants 

( ) de 20 à 50 mille habitants ( )  50 à 100 mille habitants 

( ) 50 à 100 mille habitants ( )  plus que 100 mille habitants 

( ) plus que 100 mille habitants 

l sous-traitance de l'exploitation d'un réseau d'égouts ou d'une station d'épuration. La société prend en charge: les 
bais de personnel, le consommable, ainsi que le remplacement des pièces de rechanges de faible importance. 
Tarif~cation et facturation demeure la responsabilité de l'organisme public 

sous-traitance de l'exploitation d'une station d'épuration. La société prend en charge les bais de personnel, le 
consommable. le remplacement de toutes les pièces de rechanges et le renouveilement des équipements véwites. 
Tarification et facturation demeure la responsabilité de l'organisme public 

. Construction ou extension d'une station d'épuration ou réseaux d'égouts. et 

. l'exploitation et la gestion exclusives pour une durée déterminée. et 

. tarification et facturation demeure la responsabilité de l'organisme public. au terme du contrat l'ouvrage est 
transfért en pleine propriétt à I'ONAS. 



28. k s  durées de contrat pour de tels services devrait être: 

( ) moins de 3 ans ( ) entre 5 et 10 ans 

()  entre 3 et 5 ans ( ) plus de 10 ans 

( )  ne sait pas 

29. Etes-vous au courant de la tendance de sous-traitance auprès du secteur privé de certaines 

activités d'assainissement, de services municipaux, .... ? 

( ) non ( ) oui 
Si oui, sources : 

30. Avez-vous déjà pris des dispositions ou entamer des démarches pour répondre à la 

demande potentielle du marché de l'environnement ? 

( ) contacts avec le Ministère de l'Environnement et/ou I'ONAS 

( ) études préliminaires de marchés potentiels 

( ) recherche de financements 

( ) recherche de partenaires 

( ) autres dispositions 

( ) aucune démarche 

31. Autres commentaires, suggestions ou remarques : 



ANNEX E 

List of Tunisian Firms Contacted 



List of Tunisian Firms Contacted 

Company Name ActivityiCapital Principal Directors ( Address 1 Telephone i Fax -1 
BONNA i Beton Matiriaux 

Prefabr~ques 
I 1.600.000D 
I 

Assainissement, 
I nettoyage lndustriel 
( et petroller 
8 127.500D 

PDG Radhouane 
Zouari DC Ben 
Lassoued Med Moncef 

Abdelhamid Zayani ave. Farhat 
Hached, Imm. 
Maless, 3000 

58, ave. Habib 
Bourguiba 
2033 MCgrine 

Eurafricaine Biitiment et travaux I Ben Naceur Abdelaziz 
Bredero publics 1 

450.000D 

Materiel de voirie Khaled Ben Yahmed 
Ecologie (ICOMIT' et 350.000D assainissement ~ 

I -- 
! Ets PARENIN I Machines agricoles 

et industrielles 

JUGURTHA Materiel de 
Manutention i protection de 

' Z.I., 2079 
Tun~s-Carthage 

DG Mounir KoBli 78,  rue 8600, (01) 790-901 (01) 788-882 
DC Sai'da ZI 2035 La 

I 
-1 

RtedeMateur ,  1 (01) 511-267 / I 

km 7 .  2010 La 1 (01) 510-180 1 
Manouba i 

1 
i 

9 1 , a v e . d e  , (01) 519-361 ( (01) 504-900 I 
Carthage. 1000 ' (01) 500-003 

' 

T u n ~ s  (01) 519-137 1 I 

SOGEGAT ' Gardlennage et 

I 
securlte 
electron~que 

1 1.200.000D 

I'environnement , L h a r g u i a  Bazarbacha 
('I) 794-613 1 

INOPLAST Tubes en PVC, I PDG Hachicha / 68, ave. F. 1 (01) 341-755 
Tuyaux en PE Mohsen Hached, 1001 

I I 
-~. -- 
SEE Belhassen Hinddaoui IS, rue Med (01) 766-635 

- 

i Hlioui, 1004 El (01) 750932 

DGA Bechlr Lassouad 7 ,  ave. Med Ali 
Akid, CltO 

I Olympique, BP 
1 48, 1003 Tunis 

I 
-- 

DALMAS : Materiel de genie 
civil 170.00OD 

1 MAGRIMEX I Ferid Abbas / Z.I. Charguia I I 

1 Menzah 7 
.- 

1 Moncef Mzabi I 2 ,  rue de I (01) 495-599 
Th6bes, 2014 1 
Megrine Riadh 1 i 

1 - -  

I CTR 
1 Gestion industrielle PDG Fa th~  M'Barek 'I) 28. rue du 798-67 1 I (01) 798-671  . 

de I'env~ronnement 1 I Llban. 1002 1 
recyclable 
50.000D 

1 Papeter~e du ' Papiers d'emballage 
BelvOdkre 1.150.000 

, Top 011 F~eld  Assistance 
' ~ e r v l c e s  techn~que. consells 

PDG Ben Ghorbal 
Naceur DC Ben 
Ghorbal Nejib 

-- 

G Fathi Somrani 
D Slim Zbid~ 

108. ave. Louis 
Braille. 1002 
Tunis 

17, rue Salem 
Abou Hajeb, 

et services 
10.000D 



BEST AVAILABLE DOCUPdEElT 

POULINA Oeufs, poussins et 
poulets 1.050.000D 

Principal Directors Address Telephone Fax I , 
1 

i DC Raouf Bouassida 

28, rue 
mat. agricole Bouaoudja A. Kheiriddine (0 1) 298-820 
300.000D Maniaci Barberousse. 

1001 Tunis, 

I 

Ammar 
-. - - 

Hydromeca Construction PDG BCchir Boujdai 
mecanique 
700.000D Ghedamsi 

I ... 

E.T.H.A.  1 T P  et 
assainissement 
526.000D 

SETPAH SAIE Assainissernent, 295-360 , 
bltiment Jardins. Sidi , 
155.000D Rezig.2033 1 , 

, MCgrine 1 

I ! 
SOMATRA-GET TP. genie civil, PDG Houcine Daboussi Place (01) 781-088 h q  

; travaux maritimes 
! 2.000.000D 

Spie Batignolles Montages 
mecaniques, genie 
civil 
240.890.100FF 

TP et hydrauliques 
450.000D 

DGA Med Karnel Erroussafi, ! 
Gueddiche Mutuelleville. ~ 

BP 69. 1080 1 ~ 
i Tunis-Cedex I up- 

Chef d'agence Guioc 6 ,  rue (01) 284-835 i 
Yvon 

i 
I 

I 

Ahrned Fakhfakh ; 13, ave. Med 1 (04) 226-466 
I Hkdi Khkfacha. ~ 

I - -. -. --- - - , ~  - 

(01) 482-534 i PDG 482-422 

I 
Ayed 

SEPST-- - - 

A-- 
Sablage, 1 G Hafedh 1 (04) 221-206 (04) 229-781 
mktallisation, Co-G Ridha Alexandre 1 (04) 227-355 i i 

i peinture Chabchoub ~ Dumas, 3000 1 1 
I anticorrosion Sfax 

2034 Ez-Zahra 

1 Repandeuses et PDG Ramchen M.  16, ave. Tai'eb j (01) 296-381 (01) 296-686 1 tankers a bimrne. i Mustapha I M'hiri, 2014 (01 ) 297-533 ! , ;t,;$;es 
DC W.J. Jarrah ' Megrine Riadh 

i 
! -- - - . - .--- 

SOCEA I assainissement Conduites z.u*r.in-l.ni.l.i ) 283-266 1 I 

~ , Moharned V ,  (01) 283-267 / 
i 1002 Tunis I . ~-~-~-p -~ ~. -- 1 -.----p...pp I - 1 i ~ ~ ~ -  



- - 

I Company Name 

VIDFOS 

1 Ent Jerbi 

Tanger, 2050 
Harnrnarn-Lif. 

'_______~_.. 

! I M'hiri Tunis 

1 SER 1 21, rue de 
Karnel 

SOTUFEM 
ATLASCO SEEM 1 

G Larouss~ M'zar~ krn 6.5 Route / (01) 384-100 (01) 384-105 ' 1 de Sourre. B.P. (01) 380-984 
189, Ben Arous (01) 385-168 
2012, T u n ~ s  

1 STIET 
! 

D Al~bi  Abdelkr~rn ' 32 brs. rue B. (01) 348-666 (01) 347-207 r 

1 Ghedahern, 1 
; 1001 T u n ~ s  
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List of Foreign Firms Contacted 



List of Foreign Firms Contacted 

Company Name 

Societe Quebecoise des Eaux 

Scandia Consult 

Danwaste AIS 
Waste Management International 
Services Limited 

CH2M HILL 

American Anglican Environmental 
Technologies 

CNC Lavalin 

North Western Water International 
7 

Kame1 Mueller Group 
OTV 

Saur 
Compagnie GenCrale des Eaux 

A A B  
J T Electronics 

Degremont 

Address 

Quebec 

Sweden 

Denmark 

France 

U.S.A. 

U.S.A. 

U.S.A. 

U.K. 
Germany 

France 

France 
France 

Germany 
Germany 

France 

Fax 

1 514 873 7879 

46 87 02 1925 

45 32 66 1881 

33 1 30 58 72 98 

1 503 235 2445 

1 609 346 8360 

1 514 876 9273 

44 9 25 23 33 60 

49 52 84 70 582 

33 1 49 04 49 35 

33 1 30 60 27 89 

33 1 49 24 69 99 

49 40 79 24 007 

49 83 82 79 123 

33 46 25 65 61 



ANNEX G 

Questionnaire: Public Sector Survey 



Etude des c o î i t s  ( l ' e x p l o i t a t i o n  ( les cciit i 'cs <le I 'ONAS : C o l l e c t e  cles d o n n é e s  

Tül>l.l)onnées g6nér;iles c l  II centre 

Poptilntioii 
Popiil:iiioti hrniichcc 
Taux de hr;iiicheinciii 1 

Rése;iii E i i i x  iisées (III 1) 
Résenu E ~ I X  pI~~vi: i lcs ( in l )  
Boites (le hrniicheineiii 
Nhre Stniiniis dc poiiil);ige 
N l ~ r e  Siniiniis d'épiirniinii 

'1';1111. Ri.c;ipitiil;itif cles cIi;irges d'exploit;itinn 
t l rs s1:ilions (le I>onil>:ige < lu centre (;innuel) 

Noi i i I~rc  tlc poiiilics 
~)~IIII (i113/i) 
S:il;iircs ( c i l  i ) T )  
Eiicrgic (c i l  D T )  
Eii ireii i*i i c i  pii.ci*s t l r  rccli: i i i je (ci l  D T )  * 
I)~'~)~IIs~s tlive~~scs ( D T )  
Ti~i;il tlcs C'11;irgcs ( D T )  

:' : y c.oiiipris coîiis tlc 1;i soiis-irnilniicc 

Tab3. Charges d'exl>loitation clcs st;itioiis tl'i.l>iir;ition (111 c.thiitrc. * ( ; ini i i i r l )  

* : Si les charges vciiiilks tic soiii p;is tl isl ioii i l~lcs ;III iiivc;iii (III tli'li:iririiictii. (III i i ic i  Ic ioi;il tlcs ch:irges 

Autres (Ionnées s i i r  I rs  S'I'KP : 
I 7 - 

D B O  éli inii ié (kg /ioiii-) 

Déhii inoveii ( i i i ~ / j o t i r )  

Tr;iiiemeiii c i  snl;iircSs ( D T )  

Enireiicii ( DT)  

Eiiergie éleciricliic (eii D T )  

Pièces de rcchaiigc( DT)  

Sous-iniiniicc (DT)  

Frnis divers ( D T )  

Tni:il des Cti;irgcs ( D T )  

Tüb4. Ch:irges <I 'esploi tat i i~n d i i  cei i t rc ( :inniiel) ( i i i i i t~i ic i i ic i i i  poiir Ic rCsc:iii) 
( i ioii coinpris les ch;irgcs tlcs si;iiii~iis tl'F~iiir;iiioii ci tlc ~ioii i l i ; igc) 

STEP I STEI'7 

F n i s  de persoiiiiel 

Tnnsport et dCplaccinciii 

TFS E 

Piiiccs de rcch:ingc c i  S/T ' 
Bieiis coiisoinincs 
Mniières cniisoinin:il~lcs 
Frnis divcrs dc prc~dticiiciii 
Toinl des cti;ir~pcs 

Ei isci i i l~lc des STEID (111 cciiirc 

* : relniil's ;III iii:iii.ricl propre (111 cciiii-c ri tlispoiiihlcs ;III iiivc:iii tlc I;i tl ivisioii iii;iiiiicii;iiicc 

Cc i;ihlc.;iii ( T n l J )  t l o i i  êirc i.ciiil)li p;ir Ic rc.;l)oiis;ililc t l i i  I~i i t lgci  ;III tli.li;iriciiiciii nvcc I':issisi:iiicc 
t l i i  cticl'tlc ceiiii-c coiicci-lié c i  Ir cticl tlc I;i tlivisioii i i i ; i i i i i~~ii; i i icc 

T;ibS-1. L is te des eiigii is c l i l  <listrit.t c . ~ ~ i i i i i i i ~ i i s  ii loi15 1t.s c.rntrr5 
et leur  iitilis;ition p;ir le centre btiitlii. : 



Ce inhlenu (TnhS-1) pcii i Eire r c i i i l ~ l i  iivcc I';issisi:iiicc t l i i  cl icf tlc t l i i i r ic i  

T.7135-2. Coi i ls  (les picces (Ir recli: i i igr ct (le I:i soiis-tr;iit;iiicr ex tc r i ru r r  (les engins coniniuns 

Type 9% t I ' i ~ i i l i s : ~ i i o ~ ~  

Tab6. Répartit icin (ILI temps <I'6(liiil,e (le I;i (livisioii ni;iintrii;incc r n t r r  I r s  <lill'éreiits centres 

Type 

Temps ioi:il tlc I'écliiillc (le iii;iiiiic~i;i~ic:c (ci l  II) 
* Mniéricl : ........... II 

STEP : ............. h 
* Si:iiioiis de poinp;igc : ............. II 
Coi i i  horaire inoyen (DTI l i )  : .................. 

Coiiis (eii D T )  

Tab7. Données ( lu  (Iép;irteiiic*nt 

5% teinps 

Nombre ioinl d'al>oiiiiés : 
Résenu a i i x  iisées (1111) : 
Réseclu eaux pliivi:ilcs (m l )  : 
Toin l  résenii : 

*Frais di1 personnel ~ffectk nii dc'pnr~crrient ( e n  Dl' / (in) : 

Ceiiire 1 

Divisioi i  ndiniiiistrniivc 

Sintioiis i lc o in  n«c 
réseniix 1 matériel 

* : polir I;i Dir. Eiiitlcs ci irnvnux 
tloiiiicr In p;iri dcs fr;iis de persoiiiiel 
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ANNEX H 

Liquid Waste Subsidies in Tunisia 



Note on Liquid Waste Subsidies 

1 Liquid Waste Treatment Subsidies 

1.1 Introduction 

The extraordinary development of liquid waste services during the last decade can be seen in 
several indicators: 

Table H-1 
Development of Liquid Waste Services 

In addition, investment in the sector (excluding ONAS) was 129 million Tunisian dinars (TD)l 
for the seventh plan, and appear to be 195 million TD (wastewater) during the eighth plan. 
These few indicators show how intense the investment has been, with the result that liquid 
waste treatment costs have risen substantially, calling for a higher level of subsidies. 

1.2 Operating Resources 

Population connected 
(thousands of inhabitants) 

Rate of connection in relation 
to urban population (%) 

Volume of waste treated 
(millions of m3) 

The balance between total operating costs (including the financial costs generated by 
investments on one hand and depreciation on the other) and ONAS's current resources is 
achieved by means of two categories of subsidies: compensatory revenues and the share of 
the Local Development Fund (FCCL1) allotted to ONAS. 

End of 7th 
Plan (1991) 

2,700 

56 

90 

End of 6th 
Plan (1986) 

2,280 

4 1 

6 1 

1.2.1 Rate Income 

Pricing is established by differentiating among segments (or usage): domestic, industrial and 
tourism. In addition, it has two components: a fixed component (an set amount per user, per 
quarter) and a variable component proportional to water consumption. 

2nd Year of 
8th Plan 
(1 993) 

2,870 

5 7 

100 

' Le Fonds Cornrnun des Collecrivitis Localrs. 

Forecast, 
End of 8th 

Plan 

3,500 

62 

115 



For domestic usage, pricing is graduated for both the fixed and variable components, 
ranging from 6 millimes/m3 for the lower segment to 290 millimes/m3 for the upper 
segment ( > 150 m3). 
For industrial usage, pricing is unifom~ for the volume of water, but varies from 290 to 
450 millimes/m3 on the basis of the wastewater quality. 
Uniform pricing is applied for tourism usage; the current level is 545 millimes/m';. 

The following two tables illustrate the development of the rates applied and the resulting total 
income. 



Table H-2 
Rate Development 

BEST AVAILABLE COPY 

Description 

Domestic 
Usage 

lndusuial 
Usage 

121271 1986 

Segment mJlqn. 
0-20 

21-40 

41-70 

71-150 

> 150 

Low Pollution 

Medium Pollution 

High Pollution 

Fixed 
TDlqn. 

0.85 

0.85 

1.60 

2.80 

2.90 

2.90 

2.90 

2.90 

2.90 Tourism Usage 

71261 1988 

Variable 
thous. m' 

30 

65 

105 

105 

105 

140 
------ 

170 

2.00 

Fixed 
TDlqrt. 

l .05 

l .05 

1.70 

3.05 

3.05 

3.05 

3.05 

3.05 

3.05 

Variable 
thous. m1 

5 

45 

73 

130 

130 

130 

170 

200 

240 

1011011989 

Fixed 
TDlqrt. 

1.05 

1.05 

1.95 

3.50 

3.50 

3.50 

3.50 230 

3.50 235 4.03 270 

3.50 280 4.03 322 

Variable 
thous. m1 

5 

45 

85 

152 

152 

152 

10/18/1990 

Fixed 
TDlqrt. 

1 22 

1.22 

2.24 

4.03 

4.03 

4.03 

Variable 
thous. mJ 

6 

50 

98 

175 

175 

175 

10/16/1991 

Fixed 
TDlqrt. 

1.31 

1.31 

2.58 

4.05 

4.65 

4.65 

4.65 

4.65 

4.65 

Variable 
hous. m1 

6 

60 

112 

200 

210 

210 

265 

310 

370 

12/15/1992 

Fixed 
TDlqn, 

1.31 

1.31 

2.84 

6.35 

5.35 

5.35 

5.35 

5.35 

6.35 

Variable 
thous. m1 

6 

60 

123 

230 

252 

252 

321 
--------- 

375 

45 1 

4/15/1994 

Fixed 
TDlqn. 

1.31 

1.31 

3.12 

5.90 

5.90 

5.90 

5.90 

5.90 

5.90 

Average develop men^ 
for h e  Period ('Z) 

Variable 
hous. m' 

6 

60 

135 

265 

290 

290 

385 

460 

545 

Fixed 
TDlqn, 

6.1 

6.1 

9.6 

10.2 

10.2 

10 2 

10.2 

10.2 

10.2 

Variable 
thous. m1 

10 

10.5 

13.5 

14.9 

14.9 

14.9 

14.3 

14.7 



Table H-3 
Development of Rates by Usage (TD millions) 

Historically, the two subsidies cited above were created to balance ONAS's operating budget, 
due to the insufficient level of income: 

The share of the FCCL allotted to ONAS. Since ONAS took over the public function of 
wastewater treatment, which was previously the responsibility of the local governments, it 
is natural that ONAS should draw on this fund. At approximately 8 percent of the FCCL, 
this s h a ~  has developed along with the fund, the overall size of which has been set 
annually by the budget since 1987 (its size was formerly calculated on the basis of a 
certain share of government tax income). 
compensatory revenues. This subsidy balances out the ONAS budget, and is calculated 
by applying a fixed rate to the volume of water consumed by ONAS' users. This rate has 
long remained at 40 millimes/m3. 

Table H-4 
O&M Subsidies (DT millions) 

Compensatory Revenues 

Share of FCCL 

Total 

1991 

5,520 

5,384 

10,904 

1992 

6,795 

7,680 

14,475 

1993 

7,650 

8,000 

15,650 



1.3 Budget Balance Sheet (Operations) 

The following table summarizes ONAS's operating result for the past 3 years. In particular, 
it shows a rate of cost coverage by revenues of 65 percent with a slight rising tendency of 
1.3 percentlyear; this can be explained by price increases in excess of subsidy increases. 

Table H-5 
Operating Account (1991-1993) 

Raw materials and consumables 

Taxes and Fees 
Financial and operating costs 

ervices rendered 

1.4 Investment Financing 

With one-third the operating budget balance dependent on subsidies, it is clear that the 
capacity for self-financing is very limited. Thus, investments are essentially financed by the 
government (around 60 percent), as are outside loans (39 percent for the entire period up to 
1990). 



2 The Goal of the Subsidies 

This complex aspect can perhaps best be approached by asking several questions: 
do the subsidies reach the low-income users in particular? 

does the pricing policy conform to the principle of users paying based on the real cost of 
their wastewater treatment service? 
does the pricing policy conform to the polluter-.payer principle? 

It is difficult to answer these questions within the framework of this study. Nevertheless, 
some light can be shed on the essential elements that can affect privatization policy, or more 
precisely the policy of subcontracting many activities to the private sector, which is the focus 
of this study. 

2.1 Costs and Subsidies According to Usage 

Investigations into costs carried out during this study have shown significant variation among 
cities in terms of activities, existing urban fabric, etc. Some of these phenomena can be 
highlighted by examining the following table, taken from the 1994 operating accou~lts (ONAS 
forecasts). 



Table H-6 
Provisional Operating Account (1994) 

This table lists several sets of data for three different regions: Tunis, the Northeast and the 
Northwest. 

Population 
Municipalities in jurisdiction 
Population in jurisdiction 
Population connected 

Users and volumes of water 
Number of users 
Volume of water consumed 
Volume of water treated 

Expenses (TD '000s) 
Personnel costs 
Electricity 
Services consumed 
Goods consumed 
Financing charges 
Depreciation and reserve funds 

Revenue (TD '000s) 
Rates 
0 ther revenues excl . subsid. 
Compensatory revenues 

Result (in thousands of TD) 

Ratios 
1. Revenues/costs 
2. Assets before subsidies/costs 
3. Compensatory revenuesluser 
4. Compensatory revenues/m3 of 

water consumed 
5. Assets before subsidies/m3 of 

water consumed 
6. Revenues/m3 of water 

consumed 

Tunis 

20 
1,560 
1,440 

227,000 
68.2 
52.0 

20,107 
6,650 
1,100 

796 
1,391 
Zoo0 
8,170 

22,258 
13,297 
1,550 
3,741 

2,151 

66.1% 
73.8% 
0.016 
0.055 
0.218 
0.195 

Unit 

'000s 
'000s 

m3 '000s 
m3 '000s 

(TDIuser) 
( T ~ l m ) )  
( T D / ~ ~ )  
(TD/m3) 

Northeast 

22 
570 
410 

98,000 
29.0 
20.0 

6,921 
2,650 

700 
361 
800 
650 

1,760 

9,568 
5,641 

775 
1,595 

2,647 

81.5 % 
92.7% 
0.016 
0.055 
0.221 
0.195 

Northwest 

6 
205 
185 

30,000 
7.1 
3 .O 

3,646 
1,750 

400 
249 
617 
380 
250 

2,466 
1,385 

308 
391 

-1,180 

38.0% 
46.4% 
0.013 
0.055 
0.238 
0.195 



Some characteristics can be discerned: 
First, cost coverage by assets other than revenues appears to be significantly higher in the 
Northeast, followed by Tunis. This could be the result of several elements working 
together: 
c The presence of high-revenue-contributing sectors (tourism in the Northeast, :industry, 

and, to a lesser degree, industry in Tunis); 
c A high percentage of upper-segment domestic users (due to income); 
c A higher rate structure in the Northwest. 

This last explanation appears the most likely (this could have to do with the economies of 
scale that have a greater effect in Tunis and in the Northeast). 
It follows that the necessary subsidy levels will continue to increase from the Northwest 
to Tunis and the Northeast (the compensatory revenuesltotal cost ratio in the table is not 
significant, since, in reality, surplus regions such as Tunis and the Northeast contribute to 
balancing out regions with shortfalls); 
It can also be seen-and this almost seems to be a paradox-that areas with a lower level 
of service on average (as in the Northwest) have higher subsidies. 

Without drawing definitive conclusions from this brief analysis based on a single (forecasted) 
year of operation by ONAS (the high operating cost figure for the Northwest requires 
particular explanation), it is nevertheless clear that wastewater treatment revenues seem to do 
a better job of covering costs in regions where there is a higher level of service, which could 
lend credence to the idea that the current pricing does not particularly favor areas with better 
wastewater treatment, and, in particular, industrial and tourism usage pricing would not fall 
within the apparent costs borne by ONAS. 

2.2 Cost and Subsidies for Domestic Usage 

The high degree of correlation assumed to exist between consumption segment and llousehold 
income is at the root of ONAS' pricing for this usage. In this regard, and on the basis of the 
schedule in force, a graduated pricing level exerting modest pressure on low-income 
households can be observed. 

3 Foreseeable Development 

Generally speaking, the overall development for the period of the eighth plan (outli~oed by the 
updated eighth plan document) shows the following large-scale tendencies: 

Revenues: a rate of development of 15 percent per year; 
Compensatory revenues: a rate of development of 10.1 percent per year; 
Pool: a rate of development of 6 percent per year; 
Total cost coverage by revenues rising from 65 percent at the start of the plan to 72 per- 
cent at the end of the eighth plan. 



With regard to investment, ONAS's own outlay is predicted to be on the order of 11 percent 
(the government's outlay will exceed 55 percent, compared with 60 percent in the past, and 
outside financing will drop to 32 percent, compared with 39 percent before). 

4 Conclusions and Recommendations 

Thus, the pricinghubsidy system operates according to several principles: 
A domestic usage measurement structure that penalizes heavy consumers and favors light 
consumers, whom are usually believed to be low-income households; 
Uniformity for other usages, with a pricing level well above the domestic usage level; 

Spatial and geographical uniformity, ensuring equal distribution among areas with low 
wastewater treatment costs and those with higher ones. 

The following chief conclusions/recommendations can be offered: 
The pricing principles are aimed at achieving social goals and equal distribution. This 
system does not appear to produce major dysfunction. Further development in the 
following areas would nevertheless be useful (through the pricing studies currently 
planned by ONASlIBRD or other studies): 
t Awareness of actual costs based on usage, zones, network configuration, etc. 
t Through user surveys, an awareness of the relationship between consumption levels 

(the pricing basis for domestic users) and income, for the purpose of evaluating the 
option of modulating pricing according to water consumption segment; 

t Determining allowable pricing limits for the various sectors of the economy (tourism 
and industry), with the awareness that very high levels can exert unbearable pressure 
on these sectors' costs. 

The average pricing level does not allow costs and revenues to balance in the short term. 
Efforts made during the eighth plan will result in some improvement, but they must be 
followed up on. This is a particularly important aspect to consider in moving forward 
with the privatization policy. In fact, this policy will have a better chance of success with 
an operator (ON AS) progressively moving toward autonomously balancing its operating 
budget, and thus increasingly less dependent on compensatory subsidies. 
The strategy of using private sector services can make it possible to partially reabsorb the 
deficit, as a result of the overall savings that can be achieved (cf. financial analyses). 
The choice to retain the operator ONAS in its role of managing the public wastewater 
treatment service took several factors into account: 
t This service will probably continue to require subsidies in the mid-tern, rendering 

complete privatization, as well as concession, ineffective; 
The pricing policy (with its social and equal distribution goals) does not permit real 
prices to be strictly applied; 

t It provides a satisfactory level of coverage, on which the private sector will not be 
able to substantially improve. 



ANNEX I 

List of Persons Contacted 



List of Persons Contacted 

Ministry of the Environment and Regional Planning 
Mr. Ayed Faiez Chief of Cabinet 
Ms. Benzarti Cabinet Member 

ONAS 

Mr. Ganoun 
Mr. Hajali 
Mr. Daoud 
Mr. Abid 

Mr. Aniba 
Mr. Hadouala 
Mr. Rizghy 
Mr. Ben Saad 
Mr. Trabelsi 
Mr. S. Ben Messaoud 
Mr. Nejib Ben Mabrouk 
Mr. Nacem B. Mabrouk 
Mr. Ben Ottman Kamel 
Mr. Faycal Bennia 
Mr. Mr. Ladiri 

General Manager 
Department of Development 
Department of Development, Technical Studies Division 
Department of Development, Planning and Statistics 
Division 
Department of Development 
Finance Division 
Legal Division 
Technical Studies Division 
Market Division 
Station Chief, Choutrana 
Station Chief, Harnmamet 
District Chief (maintenance), Hammamet 
Chief of Operations, Hammamet 
District Chief, Hammamet 
District Chief, Kairouan 

Municipality of Haouaria 
Mr. Bousaq Municipal Vice-president 
Mr. Korkad Technical Services 
Mr. Tebib Technical Services 

Municipality of Hergla 
Mr. Touati Secretary General 
Mr. Kechiche Technical Services 

Private Firms 
Mr. Akremi Ikbal Mohamed 
Mr. Khemira Kamel 
Mr. Kooli Mounir 
Mr. Fethi Hachicha 
Mr. Mohamed Tahar Essid 
Mr. Belhassen Hendaoui 
Mr. Bechir Ben Mansour 
Mr. Radhouane Zouari 
Mr. Abdelhamid Zayani 
Mr. Taieb Ben Ghanem 
Mr. Jerbi 

Business Affairs, Jugurtha Manutention 
Engineer, Jugurtha Manutention 
Chief Executive Officer, Jugurtha Manutention 
Chief Executive Officer, Inoplast 
Public Relations Director, Green Crescent 
Chief Executive Officer, SEE International 
Engineer, SEE International 
President, BONNA 
President, STAS 
President, ETHA 
President, Entreprise Jerbi 
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Terms of Reference 

Article I. Objective and background 

In August 1993, the Government of Tunisia and USAID signed the capital and grant 
assistance agreements for the Private Participation in Environmental Services (PPES) 
program. In addition to budget support for GOT programs in this field, the program provides 
grant funding for technical assistance which will facilitate increased private sector 
involvement in the financing and delivery of services related to liquid waste, solid waste and 
land developn~ent. Within the context of that technical assistance, the objective of the present 
contract is to procure the services of specialists for the preparation of a market study on 
private sector involvement in the liquid waste sector. 

Recent policy trends in the Tunisian public sector reveal a commitment to increase private 
sector participation in liquid waste services. Until now, the main impediment to this activity 
has been insufficient knowledge of the market and the opportunities it offers. This study will 
quantify market potential and identify financially viable operations for both public and private 
sector actors. The research will also supply the basic information needed for drafting the 
national privatization strategy; in establishing the overall direction and pace of privatization 
efforts, this strategy will demonstrate to private sector firms that the market is substantial and 
permanent. 

Article 11. Tasks and responsibilities 
The contractor will prepare a study to define and quantify the potential markets for private 
sector intervention in the liquid waste sector. To that end, it is important to determine the 
size and nature of the market along with its development over time. The study will be 
conducted nationally and will focus specifically on the following areas of intervention: 

1. Sub-contracting sewerage system operations and maintenance; 
2. Sub-contracting sewage treatment plant operations and maintenance; 
3 .  Sub-contracting operations and maintenance of non-traditional liquid waste systems; 
4. Franchise arrangements for sewerage systems; 
5. Franchise arrangements for sewage treatment plants. 

The contractor will initially gather information on the experiences of other countries with 
increasing private sector participation in the liquid waste sector. The experiences of 
industrialized countries (specifically the United States, France, and Great Britain) and 
developing countries will be taken into account. The contractor will identify the relevant 
areas of intervention, financing mechanisms, institutional structures, and primary constraints. 
The information will influence the design of service models (see below) and will be included 
in an annex to the market study. 



For each area of intervention above, the contractor will supply detailed information on the 
following: 

Types of activities to be privatized by ONAS in all five sub-sectors listed above. Tlhe 
contractor will specify the degree of sub-contracting (complete, partial, etc. ). With 
respect to treatment plants, this will depend largely on which party covers the costs of the 
various inputs: energy, chemicals, major and minor repairs, manpower, etc. For system 
0 & M, the contractor will endeavor to develop options for equipment acquisition by 
future sub-contractors . 

Service delivery models to be defined by type of activity, type of technology, density, 
and urban form. Each model will be representative of a set of conditions prevalent in 
Tunisian cities and/or towns. 
Current cost of service. The contractor will make a survey of relevant public entities in 
Tunisia, analyze the expenses of each, and establish representative current costs for each 
of the service delivery models. 
Break-even points and conditions for viability for private sector firms. These will be 
defined for each service model. Cash flow analyses will highlight the profits a private 
operator can expect to make in each of the sub-sectors mentioned above. The pro formas 
will also establish the initial and ongoing investment costs for equipment, materials:, 
energy, etc. For each sub-sector, the experts will estimate the minimum length of contract 
which would attract private sector operators. The possibility of dividing or combining 
existing administrative jurisdictions will be reviewed. 
Ceilings and financial feasibility conditions for the public sector. The contractor wil.1 
calculate the estimated rates of cost reduction related to the improved efficiency and 
performance of private firms. A comparison of costs and current levels of service with 
future costs and service levels will establish the conditions under which public agenlcies 
would be interested in sub-contracting or granting franchises. 

Identification of private firms. The contractors will identify ways to encourage the 
formation of private firms, whether Tunisian, foreign or joint ventures. The types olf 
existing Tunisian companies capable of start-up activities in the different areas of 
intervention will be identified. The contractor will suggest measures for increasing their 
involvement and fostering competition. 
Aggregate size of the national market, defined as the sum of the markets of the sub- 
sectors. For each sub-sector, the contractor will develop a graph showing the size of the 
market over a ten year period. The contractor will determine base values and then 
construct three scenarios, based on different sets of hypotheses, which will inform rates 
of market growth. The hypotheses will include, but not be limited to, the formation and 
growth rates of private companies and the rate of project identification and preparation 
(including requests for proposals) of public entities. Finally, the contractor will represent 
in graph form the total national market (three scenarios) by combining the values 
developed for each sub-sector. 



Article 111: Reports and documents to be submitted 
After defining the service modules, the contractor will submit them in report form to the 
relevant Tunisian entities and USAID. Once the report has been approved, the contractor will 
prepare a draft study to be submitted to the same parties. Upon approval of the draft, the 
contractor will prepare a final version to be submitted to the relevant Tunisian entities and 
USAID. 


