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Drivers for increasing Wastewater Treatment and Reuse - Water scarcity (1/2)

Institutional Strengthening
Support the efficient management & 

governance of water utilities; 
Minimize non-revenue water; 

Optimize capital investment options

Water scarce regions face 
unprecedent challenges

Rapid Urbanization
Putting pressure on dwindling resources

Countries and cities further stressed by 
climate change and conflict shocks

Economic
growth

Increasing
population

Unpredictability 
of freshwater 

availability

Prolonged
droughts

Evolving 
consumption 

patterns

Weakened 
management 

due to conflicts
Cape Town, South Africa. Source: 
https://pixabay.com/en/south-africa-cape-town-2267795/.
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Drivers for increasing Wastewater Treatment and Reuse - Water scarcity (2/2)

The demand for unconventional water resources – including wastewater reuse – has accelerated in recent years. 
(GWI 2017)

Source: GWI (2017). Water reuse steps out from desalination’s shadow in a tale of two sources
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Project 

characteristi

cs & 
Modules

Energy-efficiency

Increased sustainability of sanitation services

Improved environmental outcomes

Reliability

Cost-efficiency 

Reused water brings substantial environmental, social and economic benefits 

Water 
Management

Circular 
Economy 

Initiatives

Alignment of 
opportunity
• Projects
• Approaches 
• Goals
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RIVER / LAKE

Pre-Treatment

Settlement

Filtration

Desinfection
Storage 

Reservoir

Water Supply

Wastewater Collection

Industrial
Commercial
Residential

Inlet Works
Screening

Primary 
Settlement

Final ClarifiersDesinfection

Final Effluent 
Return To 

Environment

Advanced Filtration

Biological 
Treatment

Recycled
to land

How Water Reuse Works 

BULK WATER COLLECTION 
& TREATMENT

WATER DISTRIBUTION

WASTEWATER 
TREATMENT & 

REUSE
[Reused water supply]
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Where in the world is this technology being applied?

Source: GWI
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How is treated wastewater being used?

Source: GWI

Industrial
42%

Agricultural & 
Urban irrigation

34%

Urban non-
potable

13%

Environmental, 
Groundwater Recharge 

& Recreational
10%

Domestic/potable use
1%

Industrial reuse is a 
particularly promising area 
for private investment.



10Official Use

Private sector participation in wastewater reuse is small relative to the broader water 
sector, but is poised to continue growing
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Private investment is slowed by several challenges (1/2)

Affordability Challenges

▪ Willingness to pay for wastewater treatment is even lower than for water. 

▪ Tariffs are usually insufficient to cover even OPEX. 

▪ Cost under recovery  is filled by subsidies. 

▪ Cost of sewerage and sludge management quickly drives up treatment costs

▪ In the small sample of existing wastewater BOTs, BOT tariffs are much higher than 

wastewater tariffs even though the BOT tariffs does not include the cost of network. 

Region BOT Tariff/m3 WW Tariff/m3

New Cairo $0.31 $0.04
UAE Plants $0.37 free
Bahrain $0.20 free
Saudi Arabia $0.34 $0.01Source: GWI_The_Global_Value_of_Water_2020 pdf  and 18-03-29 GWI_Financing_Water_to_2030
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Private investment is slowed by several challenges (2/2)

Bankability Challenges

• For local governments and utilities: 

 Lack of scale and corresponding efficiency

 Limited creditworthiness

 Limited capacity to develop and negotiate complex PPPs

• For investors:

 Perception of low creditworthiness of some utilities (usually subnational), 

 Perception of political and technical risks

 Water tariffs usually denominated in local currency, limiting access to international 
lenders in some markets



24 March 2021

Water Online Week

PPPS



14Official Use
14

Defining Public-Private-Partnerships (PPPs)

“A partnership between
the public and private
sector to deliver a public
service with full or
partial transfer of risks
to the private sector”
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Typical characteristics of PPP contracts

In a PPP arrangement the public and private sectors collaborate to deliver public infrastructure projects –

such as roads, railways, airports, etc. – which typically share the following features:

▪ A long-term PPP contract between a public contracting authority and a private sector PPP company 

based on the procurement of services, not of assets.

▪ The risk transfer of to the private sector, notably in the areas of design, build, operations and finance.

▪ A focus on the specification of project outputs rather than inputs, taking account of the “whole life 

cycle” implications for the project.

▪ The application of private financing (often ‘project financing’) to underpin the risks transferred to the 

private sector.

▪ Payments to the private sector which reflect the services delivered. The PPP company may be paid 

either by users (e.g. toll motorway); by the public contracting authority (e.g. availability payments, 

shadow tolls); or by a combination of both.

15
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Key advantages of PPPs

Optimal risk sharing with the private partner delivers better Value for Money for the 

public sector.

1. Combine the different skills and resources of various partners in innovative ways.

2. Allow for the sharing of risks and responsibilities.

3. Provide access to industry best practices, as well as the experience and expertise of 
the private sector.

4. Allow governments to focus on policy, planning and regulation.

5. Bring value for money as a result of the competitive bidding process.

6. Ensure high quality service standards and knowledge transfer.
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How PPPs can help

•New/rehabilitated infrastructure

•Higher quality service standards

•Extend service coverage

•Regular maintenance & technology upgrades

•Ongoing training programs

1
•Provide access to new private financing.

• Improve budgetary efficiency.

•Deliver top value for money through competitive bidding & 

optimal risk allocation
2

Improve 

Services

Mobilize

capital

•Better identification & allocation of long-term risks

•Maintain affordable tariffs

•Reduce energy and water losses

•Ensure predicable budget commitments

•Provide access to industry best practices & private-sector 

expertise.

3
Increase 

efficiency
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Types of PPP Contracts

Contract Type

(Duration) 

Characteristics

Asset 

Ownership
O&M

Capital 

Investment

Commercial 

Risk
Service & Payment to Private Sector Contractor

Service Contract         

(1-3 years) 
Public

Public & 

Private
Public Public

A definitive, often technical service fee paid by 

government to private sector for specific services

Management 

Contract                       

(3-8 years) 

Public Private Public Public

Private sector manages the operation of a 

government service and receives fees paid directly 

by Government

Lease Contract                       

(5-10 years) 
Public Private

Public & 

Private 
Private

Private sector manages, operates, repairs and/or 

maintains a public service to specified standards 

and outputs. Fees are charged to 

consumers/users and the service provider pays 

the government rent for the use of the facility.

Concession, 

BOT, BOO, etc.                 

(10-30 years)

Public & 

Private
Private

Private &

Public
Private

Private sector manages, operates, repairs, 

maintains and/or invests in infrastructure to 

specified standards and outputs.  Fees are 

charged to consumers/users. The service provider 

may also pay a Concession Fee to the 

government.
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DBO and BOT are some of the most widely used PPP models for 
wastewater treatment services (1/2)

In a Design Build Operate (“DBO”) contract:

▪ The service provider, designs, builds and operates the WWTP. 

▪ The service provider funds the initial construction of the plant, and is paid by the plant owner upon 
progress and /or successful commissioning.  

▪ The service provider operates the plant for a period of 10 / 15 years (contract duration to match 
estimated obsolescence of the plant / need for major rehabilitation or expansion). 

▪ A DBO structure permits to fund the initial investment through subsidized sources of capital, if available 
to the owner. 

▪ Operational costs easier to sustain through tariffs.

Service Provider (Design, 

Build, Operate)

Users

Public entity (owner) Financing sources
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DBO and BOT are the most widely used PPP models for wastewater 
treatment services (2/2)

In a Build Operate Transfer (“BOT”) contract, :

▪ The service provider, designs, finances, builds and operates the WWTP. 

▪ The service provider invests its own capital and procures debt financing to fund the initial construction of 

the plant, and its working capital.

▪ The service provider operates the plant for a period of 15-25 years (contract duration to match 

investment repayment time). 

▪ A BOT structure leverages private capital, avoiding the need for public borrowing.  It may however, result 

in a more expensive service fee.   

Users

Public entity

Financing sources
Service Provider (Design, 

Finance, Build, Operate)

20
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Advantages of DBO and BOT versus traditional public procurement

▪ Under a publicly procured project:

▪ if the operation and maintenance (O&M) is 
outsourced to an operator other than the construction 
contractor, he may argue about design/construction 
defects;

▪ if O&M is not outsourced, the headcount of the public 

entity will need to include a operating staff;

▪ The designer may chose the cheapest equipment and 

contractor may build a low quality plant;

▪ Processes are more and more complex (especially 

biological and sludge treatments), as well as 

equipment and automation;

▪ Many publicly procured plants are soon deteriorated.

▪ With the DBO and BOT models:

▪ The public entity is protected against claims 
related to treatment non-performance;

▪ The outsourcing of O&M allows the public entity 
to keep its headcount under control;

▪ The service provider designs and builds for life-
cycle value, leading to Capex and Opex
optimizations;

▪ The service provider manages this complexity 
and is incentivized to invest in new technology at 
its own risk;

▪ The service provider has the obligation to 
maintain the plant in good operating conditions 
(investment in preventive maintenance).

21
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DBO and BOT contracts offer value for money 

Results of the New Cairo WWTP tender (2009).

▪ The winning bidder selected based on lowest Net Present Value of quarterly Sewage Treatment Charge (STC), 

composed of

✓ a fixed portion (fixed operating costs, debt service and return on equity); and 

✓ a variable portion (variable operating costs). 

▪ The New Cairo Wastewater Treatment plant has now been constructed and was ready to start operations in June 

2013 (pending completion of the influent pipeline).

Bid STC EGP/m
3

US$/m
3

Orascom / Aqualia 1.74      0.31      

Samcrete / Befesa 2.10      0.38      

Al Kharafi 1.98      0.36      

Veolia / Abdel Warith 2.50      0.45      

22
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DBO and BOT contracts offer value for money 

Additional advantages of the DBO / BOT model:

▪ Single procurement processes.
▪ Single-Point accountability.
▪ The construction contractor involved in entire design-construction-operation process.
▪ Greater speed of delivery - incentive framework to minimize construction delays.
▪ Provides greatest cost certainty at early project stage - Fewer change orders and claims.
▪ Less administrative burden.
▪ Risk is shifted to service provider (Design/Builder/Operator).
▪ Single accountability point for the output performance.
▪ Investor responsible for cost overruns, delays and operating performance.
▪ Investor responsible for ensuring that operating costs and maintenance are funded.

Disadvantages:

▪ Requires careful initial definition of project scope.
▪ Rigid contract structure - complicates future project scope revisions.

23
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Typical PPP transaction process

Project
Preparation

Tender Process 

& Award

Construction

& Operations
Bid Preparation

1 2 3

Financial Close

4 5

8-10* months 8-10 months* 18-24 mo*

*Depending on the scale and complexity: 
Financial close could be achieved in 18 months

Operations could begin in up to 3 yrs from Engagement Letter signing

• Technical 
and economic 
analysis

• Site investigation
• Legal & 

regulatory analysis

• Adjustment of 
tender and 
Concession 
templates to 
Project 
specificities

• Preparation of 
financing 
components and 
indicative terms  

• Request 
for qualification

• Bidder consultation
• Request for 

proposals
• Proposal review 

and award
• Signing of 

project documents

• Finalization 
of EPC and O&M 
contracts

• Final project 
approvals

• Finalization of 
financing 
documentation

• Construction 
and 
commissioning 

• Operations
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Typical financing structures

Structure 1: Creditworthy Grantor Structure 2: Uncreditworthy Grantor 

Granting Authority 

Off-take 

IFC  / MIGAProject Company

Availability payments 
+ Viability Gap Financing (TBD, case-by-case)

IFC /       /  Donors

Commercial Financing to SPV, 
potentially with blended finance 

Commercial or blended 
financing 

Granting Authority

Off-take 

IFC / MIGAProject Company

Concessional funding

Liquidity Support 

Commercial Financing to SPV, 
potentially with blended finance 

Government support

- Transaction advisory 
- [Public investment]
- Private sector investment
- [Blended Finance solutions]
- [Trust funds]  

- Concessional funding
- Credit enhancement 

- [Trust funds]
- MIGA cover on public side 
- MIGA cover on private side 

Availability payments 
+ Viability Gap Financing (TBD, case-by-case)
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Concrete Example: New Cairo PPP wastewater reuse (1/2)

• New Cairo WWTP is the first and only water PPP contract executed in the Arab Republic of Egypt (Abu 
Rawash WWTP couldn’t reach FC for Forex issues).

• The project is located after New Cairo, 15 East of Egypt Capital, Cairo.
• It is a 250.000 m3/d capacity receiving wastewater of New Cairo area, providing secondary treatment for 

reuse in greeneries and public park irrigation in the same area of New Cairo.
• Concession is 20 years period including 2 years construction started in February 2010.

• The 143 MUSD finance was based on 103 MUSD non-recourse through local banks, and 40 MUSD equity.

• Take or Pay long term agreement with a sovereign guarantee from GoE.
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Concrete Example: New Cairo PPP wastewater reuse (2/2)

        
   Project Map dated May 2010 
  

 

 

  

 

 

 

 

 

 

 

 

 

Orasqualia for 

Operation 

 

O&M Agreement EPC Agreement 

Cairo Consult = Engineering Sub 

Contractor 

Orasqualia for Construction OCI 

Aqualia Infraestructuras 

50 %  

50%  

Direct 

Agreement 

PPP Agreement 

 

Arab Republic of Egypt 

Ministry of Finance – PPP 

UNIT – Contract Regulator 

 Ministry of Housing - NUCA-

New Cairo – Off taker 

Gide Loyrette Nouel – Legal Advisor 

regulator 
Parsons Brinckerhoff - Tech. Advisor 

Baker&McKenzie 

Legal Advisors 

Facility Agreement 

NSGB 

CIB 

ARAB African 

Ahli United 

      Zulficar /Legal Advisor 

Enviro-Civec= Independent Tech. advisor 

Performance Monitoring Committee 

Partnership Committee 

Independent Financial Expert 

Independent Technical Expert 

OCI 

Aqualia New Europe  

50 %  

50 %  

IFC (World Bank) – Lead Advisor 

OCI 

Aqualia 

50 %  

50%  

Insurance Agreement 

(AIG) 

1. Sovereign guarantee from 
MoF.

2. Inflation indexed Tariff 
(not USD).

3. Interest rate adjustment.
4. Local Commercial Banks 

Lenders (EGP).

5. EPC / O&M contract back to 
back of SPC.

6. Strong Advisor team for 
structuring.

7. Weak deemed / partial 
commissioning clause, limit 
conditions.
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Concrete Example: Durban wastewater reuse (1/2)

• Durban, the third biggest city in the country. Durban was facing a sewage capacity constraint.
• The city faces limited water resources in the city, with sanitation capacity reaching its limits.
• Through a PPP, Veolia was chosen by Durban Water Recycling (DWR). (BOOT) contract, 20-year 

concession.
• The goal of the project was to treat around 48 MLD.
• Support and leadership of the local government and local municipal utility
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Concrete Example: Durban wastewater reuse (1/2)

1. Support and leadership of the 
LG and LM

2. Stakeholder engagement and 
compromise

3. Innovative institutional 
arrangements 

4. Agreements for the 
management and execution

5. Identify local opportunities.
6. Quality and timing of the 

construction.
7. Multiquality of wastewater 

tailored.
8. Technical innovation.
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Concrete Example: Aquapolo B2B wastewater Reuse (1/2)

• Aquapolo is the largest industrial wastewater reuse project in South America.
• The project is located next to Sabesp’s ABC sewage treatment plant (STP) which directs 650 l/sec of effluent to 

Aquapolo (56 MLD).
• This effluent is then treated to the standards required by the off-takers in the ABC Petrochemical complex and 

delivered to them through a 17km pipeline.
• Aquapolo’s capacity can be expanded to 1,000l/s.
• The scheme realized a win-win relationship between Sabesp and industries. 
• Sabesp is paid for the supply of part of the primary treated effluent, otherwise released to the river.
• The project secured a long-term effluent supply contract mirroring the long term treated water purchase 

agreement.
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Concrete Example: Aquapolo B2B wastewater Reuse (2/2)

AQUAPOLO
Reuse PlantSABESP

WWTP

INDUSTRIES
CAPUAVA 

Petrochemical
+ other industries

BRK
51%

SABESP
49%

Long term supply agreement
Back to back with purchase 

agreement

Long term purchase Take or 
Pay 2009 → 2053

17 km – 650 l/s

Purchase price:
0,04 BRL/m3

Selling price:
6 – 11 BRL/m3

On the same site Pipe built by SABESP 
Operated by Aquapolo

1. SPC Public / Private developed as 
Private Investment;

2. Public get revenue from 
development (SPC Supply 
agreement);

3. Public get dividends through 
participation in SPC;

4. Private operator builds the plant 
(EPC revenue) and has long term 
operation;

5. Pipeline built by Sabesp and 
operated by SPC;

6. Risk is limited to long term off take, 
relying on solidity of industrial off 
taker.
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• Ganga basin is home to 500+ million Indians;
• Over 75% of sewerage, stemming largely from households, flows untreated into the river;
• Inadequate operation and maintenance of existing treatment facilities by private operators due to low cost 

recovery and poor payment records of municipalities;
• IFC as PPP advisor for 3 pilot cities;
• World Bank USD 1 billion loan to GoI for construction phase payments;
• Scalable program that is being rolled-out across basin;
• Hybrid Annuity Concession Model applied to enhance commercial viabilities of projects;

Concrete Example: Clean Ganga Program - Hybrid Annuity Model

Construction Phase Operation Phase

40% of capital costs paid upon completion

of construction by central government

Remaining 60% distributed as performance-

linked O&M annuity payments over 15 years

World Bank
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+1 202 2504079

nsaporiti@ifc.org

www.ifc.org/ppp

Nico Saporiti


