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Dedicated data processing systems and databases
Dedicated data processing systems can be developed to process raw data for storage 
in databases. The systems are normally developed based on the specific information 
needs of the users and follow a very clear set of information processing procedures. 

Geographical Information System (GIS)
A Geographical Information System (GIS) uses the powers of a computer to display 
and analyse spatial data that are linked to databases. It has been developed specifi-
cally to process spatial-type information. Figure 8.2 shows an example of how a GIS 
is used to overlay different thematic information layers to derive a new map with a new 
set of geo-referenced objects to solve a specific problem. When a specific database is 
updated, the associated map will be updated as well. The GIS databases can include 
a wide variety of information such as geographic, social, political, environmental, and 
demographic. 

Figure 8.2 Example of GIS thematic layers
 (Source: http://www3.shastacollege.edu/dscollon/images/GIS_layers.JPG)

“Google Earth” Program
“Google Earth” (http://earth.google.com) is an Internet application program that was 
developed by Google Inc. that combines the power of the Google Search engine with 
satellite imagery, maps, terrain and 3D buildings to put the world's geographic informa-
tion at the fingertips of any Internet user. Most of the satellite imagery used is about one 
to three years old. Through the use of the free Google Earth program, any Internet user 
can zoom to any part of the world and have a bird-eye’s view of the area of interest. 
Thus, it will be a useful tool for any RBO information manager. 

Web-page type Content Management System (CMS)
The web-page type Content Management System (CMS) uses the Internet standard 
of presenting linked web-pages to organise and present report-type information. There 
are many types of CMS available in the market. An example of such a system is the 
MultiCentrix Information Networking system (http://www.multicentric.com), which facili-
tates the mapping and publishing of reports in various electronic formats (PDF, HTML, 
CHM), and also allows the outputs to be uploaded onto a web server for access by any 
internet user. Report-type information is the most common type of information used 
by stakeholders in making decisions. Therefore the use of a CMS to store and publish 
report-type information electronically, either on the Internet or in the form of a CD/DVD, 
will enable an RBO to disseminate and share information in an effective way. 
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3.3 Guidelines for the Development of ICT Systems

Due to the numerous reported failures and bad experience of water managers in the 
application and use of ICT tools and ICT systems to support their operations the follow-
ing guidelines will assist the IMU in the development of ICT systems:
� Develop the Information Management Plan 
 The IMU must first develop its Information Management Plan for its river basin, as 

described in Section 2. By working through the series of steps in the information 
management process to arrive at the Plan the IMU will gain an in-depth understand-
ing and appreciation of the information management needs of the water managers 
and stakeholders in a river basin. The IMU will then be able to provide guidance 
to the ICT specialists on what it needs to support its operations. The Plan will also 
assist the ICT specialists in advising the IMU on the possible areas where ICT tools 
may be applied to increase the effectiveness of the IMU.  

� Employ a Multi-disciplinary Project Manager
 A frequent cause of failure of the application of ICT tools is due to the lack of techni-

cal leadership in the ICT project. The project manager of an ICT project must have a 
multi-disciplinary background, with knowledge/experience in both water resources 
management and ICT. This will ensure that the project manager can appreciate 
and understand the information management needs of the water managers and 
stakeholders, the constraints they face, and thus communicate them to the ICT 
specialists.   

� Aim for ICT systems that matches existing capacity of IMU
 Another frequent cause of failure of ICT projects is the lack of capacity in the IMU 

to operate the developed ICT systems. Thus, it is very important to aim for ICT sys-
tems that are “simple” enough to be operated by the existing capacity of the IMU. If 
the ICT systems and tools are supposed to replace some core manual operations 
or low-level, outdated ICT systems, there is a need to ensure that staff in the IMU 
are trained to operate the systems. 

� Adopt staged development of ICT systems
 The reason why an IMU adopts ICT systems is to in-

crease the efficiency and effectiveness of its information 
management operations. Thus, there is an inherent drive, 
especially by ICT specialists, to recommend and sell to an IMU 
the advantages of developing complex, integrated ICT systems. 
In view of the guidelines highlighted above the IMU should resist 
the development of complex, integrated systems. 

 The IMU should adopt a staged approach in the development of ICT systems. The 
computerisation of the information management operations in an IMU should be 
carried out, independently, for individual functions first. The integration of the indi-
vidual working ICT systems should only be attempted after the staff responsible for 
the operations of the individual ICT systems have mastered them. 

3.4 Modelling and Decision Support Systems (DSS)

The use of computer simulation models to model the basin hydrological processes, 
river hydraulics, river-water quality and water allocation process in a river basin is quite 
common. The models are currently being used to support the work of the individual 
specialist and water managers. However, ICT tools have been developed to support the 

Describe examples 
of failures of ICT 
systems in your 

basin and the
reasons.
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linking and integration of the simulation models with the decision-making process, so 
as to provide decision-makers with the simulation modelling tools to conduct “what-if” 
scenarios, while making decisions. 

In view of the comments highlighted in Section 3.3 it is advisable that an IMU adopts 
a cautious approach in the development and use of DSS. A good DSS should only in-
crease the efficiency in delivering the relevant information to a decision-maker. A DSS 
should never take over the role and responsibility of a decision-maker in making deci-
sions. 

4. Information Management Outputs

The effectiveness of the IMU in carrying out its function will be measured by how well it 
meets the information needs of the water managers and stakeholders in a river basin. 
Thus, there is a need for the IMU to understand the types of information management 
outputs that are desired by them. The following is an example of the possible types of 
information management outputs that can be produced for the water managers and 
stakeholders, for the water allocation function. 

4.1 Example of Outputs for Water Managers

The following are some possible examples of information outputs that water managers 
may need for the water allocation function: 
� Quantity and quality of surface water available for allocation;
� Quantity and quality of groundwater available for allocation;
� List of water users, water permit holders and their conditions;
� Maps showing the quantity and quality of surface water and the water extraction 

points and amount extracted;
� Maps showing the quantity and quality of groundwater wells and the amount of 

extraction;
� List of non-compliance by water permit users and actions taken; and
� List of complaints by water users and actions taken.

The IMU may not be responsible for maintaining all the databases to produce the above 
outputs. However, the IMU needs to co-ordinate with the relevant agencies maintaining 
the databases to ensure that the required outputs are produced and delivered to the 
water managers for decision-making.

4.2 Example of Outputs for Stakeholders

All stakeholders should be able to access an annual report of the state of the water re-
sources in the basin. This probably should be an annual report against the basic set of 
water resources management indicators so that progress can be seen over time. The 
following are some possible examples of information outputs that the following stake-
holders may need for the water allocation function. 

� Political Stakeholders
 The political stakeholders will need summarised information and reports at regular 

intervals, on the status of the water management and water allocation in a river ba-
sin. This may take the form of a half-yearly or annual report. Maps of water quality 
and location of major water users in a basin are useful to all stakeholders.
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� Water Users Stakeholders
 The water users stakeholders may need summarised information and reports at 

regular intervals, on the status of the water allocation in a river basin. This may be 
a quarterly report in the form of a leaflet.

 They may also need to have access to a system to make complaints and to make 
queries on the water management and water allocation in the river basin. This may 
take the form of a complaint or query forms, in hardcopy or electronic forms on the 
Internet. 

� Civil Society Stakeholders
 The civil society stakeholders may wish to know general information on the man-

agement of the river basin and the status of management of the river basin. The 
most common form of disseminating this information is through a web site on the 
Internet.   

5. Lessons 

From experience of information management systems and the information presented 
above the lessons to take away are:
� Good information management is essential for effective water management in a 

river basin;
� Information management systems should be realistic and work within available      

resources;
� Information management tools and ICT systems should be adopted in a staged 

process matching the skills and reliability of the information data base; and
� Information outputs that meet the needs of water managers and stakeholders    

demonstrate the effectiveness of the information management system.   

Web References

1. Information Management (http://en.wikipedia.org/wiki/Information_management) 
2. What is GIS and how does it work? (http://www.mapcruzin.com/what-is-gis.htm) 
3. Google Earth (http://earth.google.com)
4. Web-page CMS (http://www.multicentric.com)

Box 8.2: HOW ARE YOU DOING?
Measure progress in your basin with information management:
� Is water management information available to managers and other stakeholders on time, in

the right format and with the desired information?
� Is the information data base in formats compatible with other river basin organisations?
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EXERC ISE
Information Management

Role Play (1 hour)
An RBO is planning to set up an Information Management Unit (IMU) to address the information 
management needs of the water managers and key water stakeholders in a river basin. Thus, 
the IMU is planning to conduct a forum with the water manager and all the key water stakehold-
ers in the basin to gather their views and also explain to them its constraints in meeting their 
desired information needs. The key water management issue in the basin is conflict among wa-
ter users for the limited water resources in the basin. There are agricultural and municipal water 
supply water users in the basin. There is also an environmentally sensitive wetland ecosystem 
downstream of the river, where most of the water extractions by the two main water users occur. 
The IMU has been given a limited budget to implement its function. The budget is only adequate 
for the IMU to meet some of the information needs of the water users.

The Players and their Roles
There shall be 5 groups of players. They are:
(a) IMU Group
(b) Water Manager Group
(c) Agricultural Water User Group
(d) Municipal Water User Group
(e) Environmental NGO Group

The participants shall be divided into the above 5 groups. They shall spend 30 minutes in their 
respective Individual Group Session before coming together in the 30-minute Plenary Session. 
In the Plenary Session the IMU Group shall conduct the forum and the Water Manager and 
Water User Groups shall make their respective requests for the information outputs they need 
from the IMU Group. 

The roles of the 5 Groups are as follows:
(a) IMU Group – You need to identify and prioritise all the information management outputs 

that the water manager and water user stakeholders may need. Subsequently, you will be 
required in the Plenary Session to explain why you cannot meet all the information manage-
ment needs of the stakeholders in the river basin due to your limited budget. 

(b) Water Manager Group – You need to identify all the information management outputs that 
you need the IMU to provide to you to enable you to perform your water management re-
sponsibility in the basin.  

(c) Agricultural & Municipal Water User Group – You need to identify all the information manage-
ment outputs that you want from the IMU to enable you to fulfil your business objectives.  

(d) Environmental NGO Group – You need to identify all the information management outputs 
that you want from the IMU to enable you to fulfil your objective of protecting the wetland 
ecosystem.  8
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Learning Objectives

� Understand the difference between financial and economic instruments.
� Appreciate how to apply financial and economic instruments for improved                  

management of water resources at river basin level e.g.
� Cost recovery
� Behaviour change
� Address equity and the poor
� Environmental protection

1. Introduction

With improved water resources management and the creation of new management 
structures increasing attention is being given to the financial viability of water manage-
ment systems and the use of subsidies and charges to change the way water is being 
used. This module addresses the use of financial and economic instruments in water 
resources management and how they can be used to contribute to more sustainable 
management and development of water resources.

Economic and financial instruments contribute to sustainability of the water                             
management system and the short term 

Water Management Objectives may be:

� Water use efficiency is improving through the use of economic and financial                 
instruments; and

� Pollution is being reduced through the use of economic and financial instruments. 

The module will start by explaining financial and economic instruments, we will then look 
at water as a social and an economic good, before moving to examine how economic 
and financial instruments can be used to contribute to the principles of IWRM. The final 
part of the module will address the application of economic and financial instruments in 
water resources management functions of the RBO.

Module 9: Economic and Financial Instruments

Box 9.1: WHAT ARE MY FIRST OBJECTIVES?
My water management objectives for using Economic and Financial Instruments in the basin are:
� Implement economic and financial instruments to improve water use efficiency.
� Apply economic and financial instruments to reduce pollution.

9
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2. Explaining Financial and Economic Instruments

Economic and financial instru-
ments, defined in very simple 
terms below, affect behav-
iour (through the creation of 
incentives and disincentives 
related to water management 
activities and water use) and 
determine to a large extent 
the financial viability of water 
resource management activi-
ties and the viability of water 
management institutions.

Economic instruments (tariffs, subsidies, cross subsidies and other incentive-based 
measures such as water trading and effluent charges) are typically used to promote the 
efficient allocation and use of the water resource. Economic instruments may also be 
used to achieve the broader objectives of equitable allocation and the sustainable use 
of the water resource. Economic instruments work best when they complement (and 
are complemented by) appropriate policy, regulatory, institutional, technical and social 
instruments.  Basically economic instruments are charges levied to encourage people 
to change their behaviour in a particular direction. They are not charges to recover 
costs. The income received therefore has flexibility in how it may be used and could for 
example be used for investment in services for the poor or addressing inequity.

Financial instruments refer to mechanisms that are used to raise money to finance 
activities (of both an operating and capital nature). Financial instruments are primarily 
concerned with the income that will result and how this relates to the financial costs of 
the activities that must be funded. 

These distinctions are not as neat as the above definitions imply as both financial and 
economic objectives may be met in a single instrument,  water tariffs being a clear 
case in point. A commercially-oriented water utility would set tariffs to meet its financial          
objectives of adequately covering operation, maintenance and capital costs. The utility’s 
performance would be measured by various financial indicators, such as net profit, re-
turn on capital, credit worthiness (ability to service loans) etc. By contrast, the economic 
viewpoint on tariffs is to assess their contribution to a combination of water sector objec-
tives, not just limited to ensuring adequate service delivery to existing water consum-
ers, but also requiring equity improvements (increasing peoples' access to water) and 
ensuring environmental sustainability. An independent regulator with adequate powers 
is the best way of ensuring that the financial orientation of a water utility is tempered by 
the economic or national interest viewpoint. 

Value versus charges
Value and charges are two distinct concepts. The value of water 
in alternative uses is important for the rational allocation of water 
as a scarce resource, whether by regulatory or economic means. 

Conversely, charging for water is applying an economic instrument to 
achieve multiple objectives as follows:
� To support disadvantaged groups;
� Influence behaviour towards conservation and efficient water usage;

Can you give some 
examples of how 
we value water

differently?

Box 9.2: Water fees set in Zimbabwe
The fees for raw water in Zimbabwe are set at national 
level. This is a disadvantage for the use of economic 
instruments as it does not allow local level adjustment of 
tariffs to achieve relevant changes in water behaviour. 
However the national setting of tariffs achieves other 
economic goals in that the tariff is a blended price for the 
whole country making water cheaper in those regions 
where water development may be more expensive.

9
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�  Provide incentives for demand management;
�  Ensure cost recovery; and 
�  Signal consumer willingness to pay for additional investments in water services.

3. Water as an Economic and Social Good

The Dublin Principles state that water is an economic (and a social) good. Some people 
find it difficult to accept that water should be paid for citing, for example, that water is a 
gift from God. We will discuss the difference between economic good and social good 
and we will also discuss the difference between the value of water and the cost of water. 
Applying a price to water is not only done because of cost recovery but is equally impor-
tant as a tool to change behaviour and make sure that water is distributed more fairly

Water has a value as an economic good as well as a social good. Many past failures 
in IWRM are attributable to ignoring the full value of water. The maximum benefits from 
water resources cannot be derived if misperceptions about the value of water persist.

When is water an economic good?

Treating water as an economic good is essential for logical decision 
making on water allocation between different, competing water 
sectors, especially in an environment of water resource scarcity. 
It becomes necessary when extending supply is no longer a feasible 
option. In IWRM, the economic value of alternative water uses helps 
guide decision makers in the prioritisation of investment. In countries 
where there is an abundance of water resources, water is less likely to be 
treated as an economic good since the need to ration water usage is not so 
urgent. However water has a very important role in economic development which can-
not be ignored.

Why is water a social good?

Although water is an economic good, it is also a social good. It is particularly important 
to view water allocation as a means of meeting social goals of equity, poverty alleviation 
and safeguarding health. In countries where there is an abundance of water resources, 
there is more of a tendency to treat water as a social good to fulfil equity, poverty al-
leviation and health objectives over economic objectives. Environmental security and 
protection is also part of the consideration of water as a social good.

Is there anywhere 
where water is 

not an economic 
good?

Box 9.3: The use of economic and financial instruments is important for IWRM because:
� As water is becoming scarcer, its economic value is rising;
� Economic and financial instruments can be used for achieving IWRM goals in terms of ef-ff

ficiency, equity and sustainability;
� Without financial viability for water-related projects and decisions, their will not be a sustain-

able flow of benefits for users; and
� Economic instruments tend to send appropriate signals to producers and consumers about

the increasing scarcity of water (something that is less likely when using only non-economic
measures).

In general, economic and finance instruments for IWRM are becoming more and more important for 
taking better decisions that improve water management as well as social goals not only for current
but also for future generations.

9
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In most traditions water is respected as an important resource and there are systems to 
manage water and water shortages at the community level.

4.  Applying Economic and Financial Instruments

4.1 More rational use of water

Economics is about making choices when resources are scarce. This is certainly the 
case when water is polluted and needs to be consumed, or when investments are 
necessary to connect more people to drinking water and sanitation systems. It is also 
the case if there are competing claims: water for human consumption, for agriculture 
and for industry. In a context of scarcity, competition comes into existence where a 
price is paid. This may be official or unofficial but there are winners and losers unless 
this competitive situation is regulated according to some rational and accepted prin-
ciples.

Water management is characterised by monopolies and vested interests which is why 
regulatory systems are necessary to correct for these. The application of financial and 
economic instruments can help to apply the regulations and obtain the desired results 
of a rational and acceptable allocation of scarce resources.

All kinds of economic instruments have been developed, which help to smooth-
en the water production and distribution process. If the government can levy 
a tax, it would have money to spend on water and sanitation. If the 
utility uses a reasonable tariff, it can invest in new connections; and 
if the polluters pay the water board or the river basin organisations, 
they can do something to improve the situation.

The rational use of resources usually requires that consumers, farmers 
and industrialists contribute to the cost of managing the water, cleaning it 
and bringing it to their houses, farms or factories.

4.2 The instruments

The best-known economic instruments are taxes, subsidies and the determination of 
prices, or – once such price is fixed by some authority – the tariff. The fixing of these 
prices is usually not left to the market, for example, because the price is very important 
for poor people. 

The financial instruments help to take specific investment decisions. One way of im-
proving water efficiency is by investing in and improving infrastructure. This may also 
lead to more attention to operations and maintenance (O&M) and to a reduction of 
losses in the system. However, any investment made must be rational and weigh the re-
sources necessary (capital, labour, raw material, etc.) to assure the optimal use of such 
resources. Tools developed for this purpose are cost benefit analysis, life cycle costing 
and multi-criteria analysis. The issue becomes even more complicated if the decision 
implies a decision to invest in one or another sector.

Related principles, which are also used in the water and environmental economics, are 
cost recovery and the polluter pays. These are based on the objective to recover costs 
from those who receive the benefit. The water user receives the benefit of access to 
water and should therefore pay for the costs incurred by the service provider. Similarly 

If there are
no water problems 
in an area do we 

need to implement 
expensive

management
 structures?
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a polluter affects water quality for other users and receives the benefit of being able to 
dispose of waste. The polluter should pay for the environmental cost and the cost of the 
management agency in policing the polluter.

5. Water Resource Management Goals

Fundamental to water sector reform and the adoption of IWRM are 
the goals of Economic Efficiency, Social Equity and Environmental 
Sustainability. These are the pillars of IWRM and should, at a basic 
level, form the goals behind the mission of the RBO. How then can the 
RBO benefit from the use of economic and financial instruments to achieve 
these water management goals?

Figure 9.1: Water Resource Management goals

5.1 Economic efficiency

Water is vital for economic and social development and is indispensable to sustain and 
increase urban and rural livelihood activities. Given increasing water scarcity, the choice 
as to how each drop should be allocated and managed becomes central to maximiz-
ing social and economic benefits and ensuring sustainability. In many situations water       
efficiency can be improved. 

Looking at the different types of tariffs that can be charged it should be clear that a fixed 
tariff will hardly promote any technical efficiency of producers or consumers. Under that 
system, there is no incentive to save water. Only tariffs with variable components 
have incentives for improving technical efficiency in water systems. Steeper 
slopes for tariffs will provide higher incentives for efficiency improvements, 
and using block tariffs with increasing charges is an even better way 
of promoting technical efficiency among users. Cost recovery and 
payment systems are necessary, appropriately adjusted to the recur-
rent costs, for the maintenance of infrastructure.

The results of increased economic efficiency can be quite marked with:
� More water for allocation;
� Delayed investment in construction of new infrastructure (money saved);

What economic 
instruments have 

you used to
improve

efficiency of
water use? 

WATERWATER
SUSTAINABLE USESUSTAINABLE USE

Economic
Efficiency

Social
Equity

Environmental
Sustainability
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� Reduced pollution;
� Improved economic return from water use in agriculture and industry; and 
� Greater economic development
The application of economic instruments to achieve efficient use applies across several 
of the functions of the RBO. 

5.2 Social Equity

Social equity requires that a fair share of water benefits and responsibilities be transmit-
ted to women and men, poor and rich, young and old. This means fair opportunities to 
access, use and control water resources, as well as equitable acceptance of respon-
sibility for the negative side effects produced so as to avoid placing higher burdens on 
the poor or disadvantaged members of society. Many countries have issues of equity in 
relation to water.  The most common examples of inequity are:

� Lack of access to clean drinking water, usually for the poor and marginalised 
groups; and 

� Lack of access to water from the formal water allocation process due to 
race, caste, tribal or gender issues.

Strategies to address this problem are varied and what is the role for 
the RBO when dealing with water resources?

Water allocation systems can have criteria and methods to address equity. 
In over-allocated catchments re-allocation may be necessary or may be 
made possible by strict attention to water efficiency and pulling back unused 
water allocations.

Appropriate priority in the basin development plan, coupled with revenue generation 
from water can result in investment in infrastructure to address some of the equity         
issues.

Economic instruments can include those for water efficiency; penalties for exceeding 
water allocation permits, generating finance for investment from tariffs.

5.3 Environmental sustainability 

Environmental sustainability means assuring the capacity of nature to support life.    
Within the context of IWRM this means a healthy water cycle, adequate water for nature, 
and less water pollution. Forests and wetlands, among other ecosystems, help regulate 
water flow and quality.  

The relationship between environmental objectives and the functioning of water sys-
tems can be very complex. In an institutional context where environmental objectives 
are given no real expression (either within institutions or among decision makers), the 
water sector will tend to reflect this situation and is very unlikely to produce positive 
environmental effects. For example, if the overall effect of economic policies is 
to favour rapid economic growth with intensive use of water-polluting produc-
tion processes the water sector will only amplify this, since water will 
be allocated to the activities favoured by these industrialisation
policies.

How has your
RBO or the 

water management 
agency succeeded in

addressing
environmental
sustainability?  

Have you an
example of

the RBO
addressing equity 
in your country?  
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Economic and financial in-
struments have a role to play 
in   pollution and allocation but  
probably the greatest role of the 
RBO will derive from the basin 
plan and ensuring adequate  
linkage and conformity with the 
environmental plans for the 
basin. Adequate investment in 
catchment protection will have 
major benefits in water avail-
ability and quality andreduce the 
likelihood of future problems.

6. Economic and Financial Instruments and the RBO

How should an RBO be financed and what control should it have over water tariffs? 
This is not an easy question to answer and whilst situations are different the challenge 
is whether the choice of financial management systems are adequate to meet the 
water management objectives – if not, they should be changed.

In a society in which water is considered a scarce resource and water tariffs are set 
up to reflect the total economic value of water, it will be easier to generate financial 
resources for water management. In this case, the costs of water management will be 
incorporated in the water tariff system, and functions related to water management will 
have financial support. In other circumstances, financing of water management may 
not be done via water tariffs but mainly via fiscal expenditure, coming from 
the general taxation system. 

This second solution, however, is likely to be less efficient than 
the other one for water management, due to difficulties for a 
correct allocation of public expenditures to complex and 
dynamic water activities, and also due to the fact that water users 
would not get appropriate signals about the scarcity of water.

In general, it seems preferable to have a system in which water users 
pay for any private benefits from water they get, whereas the public 
sector mainly finances activities and functions which are related to the provision of   
public goods in water-related activities.

This is equivalent to having a system with cost-covering water tariffs for residential, 
industrial, electric and agricultural water use (including payments for water polluting 
activities), whereas public or tax financing can be oriented to the provision of water 
management for aesthetic and recreational water values, prevention of water-related 
disasters and water-related health problems, and for protecting some non-use val-
ues (preservation of areas or endangered species). This water management system 
will likely be more effective in terms of efficiency, equity and sustainability for water         
management.

Box 9.4: Cost recovery and the RBO
In Zimbabwe the river basin organisations and structures
are self financed from levies charged. Excess funds are
taken by the national water authority and used to fund
river basins that are in a deficit situation. In Kenya and
Malaysia the funds generated from water management
are received into central government and the water 
management agency is funded from central revenue. It is
therefore possible to have a self financing structure but
often government is reluctant to create the appropriate
structures requiring the appropriate degree of autonomy
and accountability.

Who pays for
water resources 

management in your 
country? Is it the 

user of raw water or 
the general tax-

payer?  

9



78 Integrated Water Resources Management for River Basin Organisations

The RBO should consider these ‘private benefits’ and ‘public goods’ when deciding on 
tariffs and fees and how the RBO functions should be financed.

6.1 Economic instruments and water management functions

Table 9.1: Examples of financial and economic instruments being applied in water resources 
management

Function Financial instruments/purpose Economic instruments/ purpose
Allocation of the water
resources.

Permit charge,
Raw water volume charge.
Cost recovery admin;
cost recovery basin manage-
ment; cost recovery investment;
cost recovery monitoring.

Volume / use charge.
Incentives for efficiency, or
equity considerations.

Pollution control Permit charge, pollution charge.
Cost recovery admin; cost re-
covery monitoring;
cost recovery environmental 
clean-up.

Volume and quality related 
charges.
Self monitoring requirement.
Penalise for poor quality and 
high volume discharge.

Monitoring water use, water 
pollution, compliance, water 
resources.

% of  raw water charges and 
pollution charges. 
Cost recovery

Penalties.
To ensure compliance.

Basin planning and implementa-
tion.

Raw water charges and
pollution charges.
Cost recovery. Investment.

None

Managing and enabling
stakeholder participation.

Raw water charges and
pollution charges.
Cost recovery.

None

Information management. Raw water charges and
pollution charges.
Cost recovery.

None

Financial management. Raw water charges and pollution 
charges.
Cost recovery.

None

The water resource management 
functions may (ideally) be in one 
organisation or in more than one.
An important consideration in setting 
tariffs is a justification of the costs 
charged and transparency in what 
constitutes management costs, 
monitoring costs etc. The costs of 
running the River Basin Organisa-
tion should be carefully analysed and justified on the basis of the activities and effort 
involved. This justifies what may otherwise be an arbitrary fee. Nevertheless, 
fee levels are a political issue and income may not meet expenditure. 
This is acceptable if it is an agreement of government to subsidise the 
basin for development or other reasons and the government is 
willing to make up the cost difference. Otherwise with a budget 
deficit systems will fail and management of the water resources will 
be limited to those activities of economic priority.

As mentioned earlier often central government may receive the revenue 
and the RBO may be financed from central taxes. This is not a recipe for       
efficient management of water resources in the basin and runs contrary to the philoso-

Box 9.5: Key questions to be clear about
� Who Pays?
� Which institution receives the payment?
� What are the financial elements?
� What are the economic elements?

How does your 
RBO perform 
against key 

financial 
management 
indicators?  

9
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phy of financial and economic instruments being applied to the water users. In such 
circumstances it is still advisable to maintain an expenditure and income comparison 
between the RBO and the water resources management income.

A final point is on the poacher (water user) and the gamekeeper (RBO). Often, water 
resources management functions are being developed within an agency that has other 
functions such as irrigation, or water supply services. This immediately raises a conflict 
of interest which may result in a lack of trust or cooperation from other sectors. It is 
advisable in such circumstances that the water resources management functions are 
ring fenced and separated from the other functions both financially and from a decision 
making perspective.

Some principles in tariff setting

The following principles should inform the development of specific tariff policies and 
practices:

� Cost-reflective. Tariffs should reflect full economic costs (including opportunity 
costs, externalities and marginal costs);

� Cost-recovery. Tariffs should aim to recover the full financial costs;
� Affordable. Tariffs should be affordable, and should recognise the vital role of 

water, the special needs of socially deserving cases, and the importance of 
safe water and sanitation for public health. Subsidies should be targeted; (See         
below.)

� Practical. Tariffs should be administratively feasible and cost-effective;
� Fair. Tariffs should be implemented in a fair manner and not discriminate                

between consumers in an arbitrary or unfair way; and
� Effective. Tariffs must be supported by effective implementation mechanisms 

linked to measurement, revenue collection and credit control.

Box 9.6: Description of some charges in the basin
Catchment management or water resource management charge
The catchment management charge is primarily a financial instrument to finance water resource 
management activities at the local level.  In principle, it covers the costs of river basin or catchment 
management institutions and is collected by those institutions or by some national parent body.

Abstraction charges
Abstraction charges (for ground and surface water) relate to both the right and cost of abstracting wa-
ter from its natural environment. Abstraction charges are likely to have a significant influence on water 
allocations and use and are one of the primary economic instruments in the water sector.

Bulk water tariff
This is the tariff for supplying bulk or wholesale water from one institution to another and is collected
by the supplying entity. It is primarily a financial instrument used to recover the cost of the bulk infra-
structure and the attendant operation of this infrastructure.

Consumer retail water tariff
This is the tariff experienced by the water user and is collected by the utility supplying water to retail
customers. This is the primary economic instrument for influencing water use. This tariff should reflect
the full costs of supply plus economic charges to influence water use. 

Consumer sanitation charge
This is the tariff charged to the user by the provider of sanitation services. In the case of waterborne
sanitation, this tariff should reflect the financial and economic costs of wastewater collection, treatment
and discharge back into the river.

Effluent or pollution charges 
These charges relate to the allocation of pollution permits (the “right to pollute”) and effluent charges.
They should be imposed and collected by the environmental regulatory body and will include penalty
charges (economic instruments) to provide an incentive to reduce pollution..

9



7. Lessons

� Economic tools are an essential water management instrument.
� Cost recovery is both a component of equity and critical to effective water manage-

ment institutions.
� Good application of financial and economic tools can assist service development.

 

Web References

Cap-Net 2008. Economics in sustainable water management. Training manual and 
facilitators guide available at:
http://cap-net.org/sites/cap-net.org/files/Economics%20of%20water%20FINAL.doc 
Rogers, P., Bhatia, R, & Huber, A. Water as a Social and Economic Good: How to put 
principle into practice available at:
GWP TAC paper 2. http://www.gwpforum.org/gwp/library/TAC2.PDF 

Box 9.6: HOW ARE YOU DOING?
Measure progress in your basin with the application of economic and financial instruments:
� Do charges and fees for water allocation cover costs and favour the poor and efficient water 

use?
� Are all water use revenues being received?
� Do pollution charges cover costs and give incentive to reduce pollution?
� Are all pollution revenues being received?

EXERC ISE
Economic and Financial Instruments (EFI)

Purpose: Analysing a payment system in a specific basin.

Activity: (45 mins) Work in a group to investigate application of EFI in a specific basin of a partici-
pant. 

For either water allocation or pollution:
� Who sets the charge?
� Who collects and keeps the funds?
� Are the charges related to real costs
� If there is an economic element how is it applied?
� Is the system effective and sustainable?
� What recommendations would you make to improve the system taking into account goals of sus-

tainable water resource management

Report back: Summarise your analysis of the current system in terms of IWRM principles and rec-
ommendations for improvement.

Integrated Water Resources Management for River Basin Organisations80

9



Integrated Water Resources Management for River Basin Organisations 81

Learning Objectives

� Appreciate river basin planning as a process coordinating water sector issues in 
order to achieve concurrent environmental, social and economic benefits.

� Identify approaches for planning water resources to bring about the greatest           
benefit. 

� understand basin plans are linked to available and/or potential resources for             
implementation.

1. Introduction

While river basins are the natural accounting units for water management, political and 
administrative decisions are often made according to jurisdictional boundaries that do 
not coincide with river basins. An immediate dilemma for water managers is then how to 
bring together the different actors and stakeholders to contribute to basin development 
and management.

The challenge in river basin management is to achieve the ideals of hydrological and 
ecologic integration in the context of river basin realities. Basin planning provides an 
opportunity to address water problems and prioritise development in a strategic and 
integrated manner.

In a nutshell, river basin plan is an action plan for the integrated management of the 
water and related land resources in the basin. With reference to figure 10.1 the Basin 
Plan is in the area of strategic planning. It will have details of actions and broad budgets 
as well as strategic elements. The plan will normally be relevant for several years. It will 
be brought into an operational plan only when the River Basin Organisation or other 
agencies take up the plan for actual implementation and incorporate it into their annual 
work plans accompanied by specified actions and detailed budgets.

This module addresses basin planning in three steps;
i) Preparing for basin planning;
ii) Basin planning process; and
iii) Implementing basin plan.

Module 10:  Basin Planning for Water Resources

Box 10.1: WHAT ARE MY FIRST OBJECTIVES?      
My water management objective for Basin Planning is:

To maintain a basin plan that synthesises technical and social priorities for the basin and
acts as a basis for action and accountability to stakeholders.

10
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2. Preparing for Basin Planning

2.1. Why basin planning? 

The most powerful reason for planning at the basin level is to address priority water 
problems affecting society and to stimulate growth and development. Basin plans for 
water resources are therefore set within the realities of water availability, within the 
geographical and political context and will take into account all activities and devel-
opments requiring water or influencing the water resources, which include ecological 
requirements, water supply and sanitation, irrigation, land use and forestry, fisheries, 
hydropower and industrial use. 

This approach appreciates the shared opportunities and impacts for water resources 
within the basin and the need for transparent negotiation, cooperation and concerted 
actions for sustainability. Often the planning process leads to recognition that water 
problems are symptomatic of a deeper failure of the water management systems. The 
role of water in development and as a key factor in poverty reduction and sustainable 
development also drives river basin planning for water resources.

2.2 Planning context  

The basin planning process should promote enhanced dialogue, negotiation, and par-
ticipation mechanisms, resulting in transparent decision making. Water resources man-
agement is a process characterized by management of competing and conflicting inter-
ests and viewpoints. To seek the solutions to the causes of water problems rather than 
the symptoms there is need to build a shared view for the underlying causes, generate 
commitment for the planning process and eventually a commitment for implementa-
tion. 

Figure 10.1: The Planning Hierarchy (World Bank)
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�  Basin planning process can contribute to strengthening good governance.
 Engaging with stakeholders in the development of the basin plan builds interest from 

stakeholders in the outcomes and also how the water resources are being managed 
in the basin. In parallel with the planning process many countries are implementing 
IWRM principles and reforming water resources management.

 This principle, especially those of decentralised management and involving stake-
holders, introduces both greater transparency into water resources management 
and has the potential to improve overall water governance.

�  Leadership of the planning process rests with government, its agencies and au-
thorities at basin level.

 Practically, for a basin plan to be implemented it has to belong to the 
RBO or responsible government agency at the basin level, and as 
such they must be available to lead the process.

�  Basin planning cross-sectoral process.
 The basin planning take into account development options within the 

water sector itself but also scenarios for development in other sectors 
that may have an impact on the water resources (e.g. mining, industry, 
irrigation). Likewise, the consequences of water management decisions 
in other economic sectors (e.g. tourism or health, agriculture) should be an 
integral part of the analyses made during the planning process. 

�  Plans should also take account of potential hazard and the vulnerability of people 
and ecosystems to extreme events.

 It is important that the planning process includes analysis of risks (flood management, 
climatic variability, as well as economic, political and other risks) and addresses 

 necessary and adequate measures to reduce or manage risks. 

�  Planning should link to indicators of performance or targets.
 A plan is only as good as the extent to which it is implemented. The basin plan is the 

foundation for the work plans of the RBO and provides a guide for water users and 
other stakeholders within and outside the basin.

2.3 Co-ordinating and decision-making across the hierarchy of scales 

Usually the RBO will not exercise autonomous authority, or at least will have reporting 
responsibility to national or state level authority. Some river basins are large and com-
plex and require subsidiary level organisation at the sub-catchment or other appropriate 
planning units. Therefore river basin planning requires integration across several plan-
ning scales. Possible levels of coordination include national government, administrative 
regions, basin level sector and local level organisation. In some cases the RBO will 
involve coordination of decision at a trans-national level.

Challenges also arise in trying to ensure coordination across the many planning initia-
tives both within government departments but also at national level such as Poverty 
reduction strategies, environmental action plans, the Millennium Development Goals 
and National Development Plans.

At the river basin level the authority responsible for management of water resources 
is the primary and appropriate level for analysis, planning and setting out how water 
resources management goals will be achieved. 

10

Who is responsible
for development
of plans in your 

basin?



84 Integrated Water Resources Management for River Basin Organisations

2.4 What is the expected outcome?

The outcome of the process will be a Basin Plan, endorsed by government and imple-
mented by the river basin through its annual work plans. Another outcome will be stake-
holders committed to the vision of water development in the basin. A third outcome 
should be improved water resources management – although we have to remember 
that many plans are not implemented or not implemented very well!

3. Basin Planning Process

Planning is a process most effective when viewed as a continuous cycle. The planning 
cycle is a logical sequence of phases driven and supported by continuous management 
support and consultation events shown here in Figure 10.2.

3.1 Getting started

The initial stage of the planning process targets raising the interest and awareness 
of the government agencies and stakeholders on the basin plan and/or translate this 
to commitment for planning. The task is to bring an understanding between the sec-
tors that a plan is needed to improved the management and development of water 
resources

Figure 10.2: The Cycle for developing and adjus�ng a Basin Water Resources Management Plan
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Who initiates the planning process? 
The process may be initiated external to the basin e.g. a requirement of the national wa-
ter law, or from within the basin. Practically though, for a basin plan to be implemented 
it has to belong to the RBO or responsible government agency at the basin level who 
must be available to lead the process

A multi-sectoral approach should be recognised as essential considering that many 
actions proposed in the plans will be accomplished by other agencies than the water 
management agency. For example erosion control may involve the departments of 
forestry or agriculture, monitoring pollution may be a responsibility of the environmen-
tal agency etc. The success of the water management plan requires the sup-
port of other sector players from the onset.

Conclusive step for this phase will be the setting up of a team to 
develop the plan and agreeing on the process to be followed.

3.2 Stakeholder Mobilisation 

Mobilisation of stakeholders and political commitment all throughout the 
process is an important part of basin planning. On the part of the stake-
holders this gives room for participation and influencing the process outcome. 
In the category of stakeholders here we should also mention the very important 
group of government agencies who have water interests and whose own plans impact 
on water management.

Ensuring political commitment is to consciously bring on board the power structures 
and decision making organs at the basin because of the obvious political implications. 
Political support is necessary for the adoption and implementation of the plan and it is 
advisable to build this commitment throughout the planning process and not leave it 
until the end.

These groups together contribute throughout the planning process and the drafting of 
the plan. 

3.3 Water resources management vision and policy
A vision captures the shared dreams, aspirations and common view about the state, 
use and management of water resources in the basin in the long term. It is a statement 
of the long term goal.

A water policy for the basin should be framed from the national water policy if there is 
one. Preferably a short document with clear statements, the policy embodies basic prin-
ciples that will guide any actions and decisions on water in the basin. The policy state-
ment would cover such issues as environment, equitable access to water, maintaining 
a gender balance, sharing the benefits of water, amongst others.

3.4 Basin characterisation – pressures, risks and impacts 

The basin plan is anchored in reality by starting from an understanding of the existing 
situation. Many elements can be considered in the situation analysis (Fig 7.1) requir-
ing technical and non-technical data from many sources. One key challenge is to get 
the balance between the analytical tasks and the stakeholder inputs. Consultation with 
stakeholders and various government entities is vital to understand problems in the ba-
sin, competing needs and goals in relation to the water resource management. Some 
guidance to identify priorities for action is given in Box 10.1.

Why is there
an emphasis on 
multi sectoral

approach?
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To identify the strengths and weaknesses in the water resource management 
in the basin, and point other aspects that should be addressed in order to 
improve the situation and reach the vision. 
 
The outcomes of the situation analysis are:
� Description of the situation in terms of items in Fig. 7.1;
� Priority water management problems to be addressed; and
� Description of medium term goals for water management in rela-

tion to the situation analysis in specific areas such as water quality,        
economic areas, and other stakeholder issues.

3.5 Implementation strategy

High level water resources strategy 
documents may be available at cen-
tral level and will have an important 
role in guiding basin plans. However 
from an operational point of view it is 
also necessary to consider strategies 
within the basin on how to address 
basin specific problems.

The strategy is a transforming link  
between the problems and the de-
sired goals for sustainable water resources management. A Water strategy elaborates 
how the water vision will be achieved.

It should go beyond the actions needed to solve current problems or achieve short term 
objectives and establish a clear long term framework to achieve sustainable manage-
ment and development of water resources.

Water management and development goals for the basin may be achieved in many 
different ways. The strategy choice defines which of these ways is best (cheaper, more 
effective, equitable, acceptable to stakeholders) taking into account the various points 
mentioned and also the guiding water policy.

The basin strategy then addresses the question - what should be changed in the way 
water is managed and what are the implications of the proposed changes?  An array 
of possible solution arises and they are analysed considering the requirements, the 
advantages and disadvantages involved and their feasibility. The basin plan will com-
pile the necessary action areas, time frame and budgets to implement the strategy and 
achieve the goal. As the basin plan has a relatively long time frame (it may be valid for 5 
to 10 years) these action plans are necessarily only indicative and will be implemented 
through more detailed operational plans of the river basin organisation (Fig 10.1).

The point is to avoid being too ambitious, consider the reality of political, social and     
institutional capacity problems that must be resolved for effective implementation. Avoid 
a strategy that looks great on paper but may never translate into action on the ground. 
In particular the resource limitations should never be ignored.

Have the priority
issues of 

stakeholders been 
identified in your 

basin?
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Box 10.2: Criteria for prioritising WRM problems

� It is a barrier to solving other problems.
� Has an impact on a large number of people.
� Is a major equity issue.
� Will improve development and reduce poverty.
� Will significantly improve efficiency.
� Will positively impact on environment.
� Will improve water resource availability.

Adapted from Cap-Net IWRM plans, Training Manual
(200?)
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Some important things when making strategic decisions:
� Understand the problems affecting water resources management;
� In negotiating the strategy there will be winners and losers – ensure the trade-offs 

are informed and as transparent as possible;
� The reality in the basin and constraints must always be recognised. Political, insti-

tutional structure at the basin, financial and other resource realities should never be 
ignored;

� If a strategy is to be successful it must have support across government and        
stakeholders;

�  Dominance by some stakeholder groups, excessive control by government or         
influence of external agencies deny chances for balanced participation; and 

� As much as possible work with the existing structures rather than create new ones.

3.6 Preparation of basin plan and adoption 

The planning process leads eventually to the drafting of the basin plan.  Basin plans 
detail what has to be done, by whom, when and using what resources. The plans will 
also prioritise action based on significance of water use/need and impacts within the 
basin. The result at this stage is production of a river basin plan. 

Several drafts may be written, not only to achieve feasible and realistic activities and 
budget, but to get decision makers and stakeholders to agree to the various trade offs 
and decisions made. How to engage with government and public participation in the 
basin has been discussed in the stakeholder module. However, decisions have to be 
made on how to relay the information to stakeholders and incorporate their views as the 
draft develops. Equally important a close liaison will need to be maintained with basin 
level sectors that are affected or interested. The importance of maintaining this commit-
ment cannot be overemphasized. 

Who writes the plan? 

Who does the actual writing of the basin plans? is it the staff of the RBO managing wa-
ter or a team, or a consultant? If so how are they selected?  The important thing is that 
whoever will undertake this task should be aware of the required outputs at all stages 
of the process. Consultants are often not sufficiently in touch with the realities of the 
basin and may produce a plan that is too idealistic. Remember the RBO is expected to 
implement the plan.

A key part of any plan is the resources required for implementation. The total financial 
requirements need to be assessed and a strategy on how the resources can be mobi-
lized developed. Basin plans need proper investment planning and sound estimate of 
the revenues. The principles of cost recovery have been widely accepted in principle 
but poorly applied in practice. If the financial aspects of the plan are based on principle 
and not practice, then problems will arise. An RBO that is developing a business plan 
and financing strategy based on cost recovery and has the requisite autonomy may be 
better able to implement the basin plan than others.

10
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Funding for basin plan implementation may come from government sources, donors, 
private sector and revenues from user charges. Ultimately the RBO should strive to re-
cover cost associated with water resources management by levying charges for water 
abstraction and pollution commensurate to the level of use or pollution discharge.

Adoption: Finally, the plan needs to be accepted by the stakeholders and approved at 
the appropriate level. If participation process was good and political commitment main-
tained then approval should not be problematic. 

10

Box 10.3: Sample Basin Plan Content
1. Background

� Rationale, vision for basin water resources management
� Progress for integrated water resources management
� Basin plan objectives
� Plan preparation and process constraints
� Structure of the plan
� Link basin plan to national planning processes and/or plans

2. Basin characterisation 
Overview of the baseline conditions in the basin and draws out the key features of the catchment that 
have a bearing on the management of the water resources.

Overview on the most urgent issues and prioritisation of the areas of intervention are included:
� Legal and institutional environment for WRM in the basin;
� Land use patterns and impacts;
� Hydrological and physical characteristics;
� Water uses and who are the users, how much they use and for what purposes;
� Conflicts and pressures on water resources;
� Water availability present and future/ water balances;
� Socio-economic context, stakeholders;
� Description of floods and droughts, the frequency of events;
� Conservation measures, risk and vulnerability analysis;
� Issues raised by stakeholders during the participation process; and
� Information management

3. Strategies
A description of how to achieve the vision, goals, aims and objectives, either with direct reference to the
water resources strategy or incorporating the relevant issues into the plan itself

4. Planning Intervention
Describes the activities over time to resolve problems and achieve strategic goal identified that may 
relate to RBO activities or those of other organisation within the basin.

� Water Allocation and Water Use Management
� Water Resource Protection
� Catchment Conservation Strategy
� Institutional Development Support
� Water Infrastructure Development
� Monitoring and Information Management
� Financing and Implementation

5. Resource plan 
Financial requirements requirement  and mobilisation strategy
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4. Implementation of the Basin Plan 

Development of the basin plan for water resources is not an end in itself. Plans       
derive meaning only if they are implemented and reviewed on a regular basis. 

A communication strategy for the plan and the planning process should be estab-
lished as part of activities by the planning team. The final IWRM plan should be 
widely publicized and easily accessible. 

Some reasons why plans may not be implemented include:
� Lack of political commitment to the process. Usually due to the drive     

coming from external sources or a lack of engagement of key         
decision makers in initiating the process;

� Unrealistic planning with resource requirements beyond the 
reach of the RBO;

� Unacceptable plans. Plans rejected by one or more          
influential groups due to inadequate consultation or unrealistic 
expectations of compromise and especially where the economic 
benefits or power relations may be affected; and 

� Out of date. The planning period should be clear and the plan 
reviewed at specific intervals to ensure that it is in line with current 
trends.

5. Lessons 

� The logical unit for analysis and planning for water resources is the basin level.
� Basin planning should engendered support of government and stakeholder from 

the onset to ensure success in implementation.
� Basin plan should form basis for RBO work plans.
� Basin plan should be updated regularly to capture changing situation in the basin.

Web References

Cap-Net, GWP, 2005. Integrated Water Resources Management Plans. Training   
Manual and Operational Guide available at:
http://www.cap-net.org/sites/cap-net.org/files/English%20version.doc 

Water for Life and Livelihoods – Consultation on a Strategy for River Basin Planning, 
January 2005 available at:
www.scilly.gov.uk/Council%20of%20the%20Isles%20of%20Scilly/generalpurposeswat
erforlife13.6.06.pdf 

Box 10.4 HOW ARE YOU DOING?
Measure progress with planning in your basin:
� Was the Basin Plan prepared with participation of basin stakeholders and does it reflect their 

priorities?
� Are water management activities driven by the Basin Plan?

Why is it that plans 
are often not

implemented?
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EXERC ISE
Basin Planning

Purpose: To strengthen understanding about the planning process and how the plan will be 
used.

Activity: (1 hr) Use cards, one idea per card and stick cards on the wall where they can be 
re-arranged and grouped as necessary. Facilitated card session to address three issues
� Process to develop the Basin plan
� Sample content/ structure of the plan
� How the plan will be used.

Facilitator: Deal with one question at a time, group and organise the cards. Provide opportunity 
for comments and questions to the results.

10
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Day Day 1:
Monday

Day 2:
Tuesday

Day 3: 
Wednesday

Day 4:
Thursday

Day 5:
Friday

Welcome and 
introductions

Results
previous day

Results
previous day

Results
previous day

Results
previous day

Objectives, 
agenda and 
expectations

Stakeholders Water
allocation

Exercise: Environmen-
tal and other 
objectives of 

the RBO
break break break break break

 Introduction to 
IWRM 

Exercise Exercise: Monitoring Exercise: 
Benchmarking

Water
Management 

functions.

Basin planning Pollution 
control

Exercise: Course
evaluation

Lunch Lunch Lunch Lunch Lunch
Water Re-

source 
Management 

Indicators

Exercise Field Trip Economic 
and Financial 
instruments

Closing 

Exercise. Information 
management

. Exercise:

break break break break  
Plenary feed-

back
Exercise

 Dinner  Free

Structure of presentations

Presentations should combine presentation by the facilitator plus discussion and contribution 
from the participants. The experience of the participants is critical to maximise benefit of the 
training and can be included by various means such as: 
� focused questions to the participants;
� case studies from the floor; and 
� various participatory activities.

At least 50% of the course time should be exercises, group work or other methods to draw 
out experience from participants. Facilitators should choose their own method but avoid long         
lectures.

ANNEXURE 1: Sample Course Programme
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AguaJaring,  South East Asia Capacity Building Network for IWRM
Cap-Net International Network for Capacity Building in IWRM
CMS Content Management System
DSS Decision Support Systems
GIS  Geographical Information System 
ICT  Information and Communication Technologies
IMU  Information Management Unit 
IWMI International Water Management Institute
IWRM  Integrated Water Resources Management
Lanka CapNet  Sri Lankan Capacity Building Network for IWRM
LA-WETnet  Latin America Water, Education and Training network
MDGs Millennium Development Goals
NGO Non Government Organisation
Nile IWRM-Net   Nile basin Capacity building network for IWRM
RBO River Basin Organisation
SWMA  Selangor Waters Management Authority
ZINWA  Zimbabwe National Water Authority

Acronyms
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