Chapter 2: Calculating the tariff based on the annual budget
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2 Calculating the tariff based on the annual budget

2.1 Description

By completing the data sheet given in Sections 2.5 and 2.6 the water board will be able to calculate its budget for the coming year, and then set a tariff that ensures that income from water sales and connection fees will cover basic day-to-day operation and maintenance expenses.  

Detailed investment plans are not made, but money can be set aside to pay for replacement of long-life items and to finance future expansion of the water system in a “renewal and replacement” fund and in a “capital” fund.  If the water board has taken a loan to pay for these investment costs, then annual loan repayments need to be included instead of the renewal and replacement fund and the capital fund.

In calculating the budget, the water board must set the method used for paying standpipe vendors, and the method used to finance new connections:

· Paying standpipe vendors: (i) The best practice option is that vendors pay the water board a bulk rate for the volume of water recorded at their standpipe meter, and sell water to consumers at a higher price that is also fixed by the water board.  Under this arrangement there are incentives to reduce water losses, because the vendor “pays” for water losses that occur at the standpipe.  The arrangement is also easy to implement, because the water board can establish bulk sales from meter readings, and the vendors are responsible for collecting their own revenue through “pay as you fetch”.

Two less efficient (and not recommended) arrangements are also found in use: (ii) Vendors are paid a fixed salary.  This arrangement is easy to implement, but there are no incentives to reduce water losses.  (iii) Vendors are paid a commission (fixed percentage of water sales) based on the volumetric consumption recorded by the standpipe meter, with a deduction made for water losses that occur at the standpipe.  Under this arrangement there are incentives to reduce water losses, but implementation is complicated by the need to calculate the value of water losses and impose a deduction on vendors
. 

· Financing new house connections:  Cash requirements to pay for materials and labour used in making new house connections come from two sources: (i) The “connection fee” paid by new clients.  The connection fee is set on the basis of “ability to pay” rather than the actual cost of materials and labour.  Typically, the connection fee is between three and six months of an average water bill.  (ii) The difference between the actual cost of making a connection and the connection fee is paid as a subsidy from a “connection fund”.  The connection fund is replenished through an additional “surcharge” included in the water tariff.  This surcharge is paid by all users of the water system.  

The connection fund (subsidy) provides a method of reducing the initial cost of connection for new clients, making a house connection more affordable for poorer households, and thereby encouraging expansion of the water system with increased water sales and long-term benefits for everyone
.  The connection fund is only for house connections – other types of connection receive no subsidy and pay the full connection cost.

2.2 Limitations

The “annual budget” method described in this chapter is the minimum requirement for setting a water tariff.  The main reason for this is that the resulting tariff does not accurately account for future investment costs, or the timing of those costs, over a period of more than one year.  

2.3 Diagram of cash requirements and income other than water sales

Cash requirements – Income other than water sales = Net cash requirements (paid for by water sales)

Cash requirements                      
    Income other than water sales








2.4 Estimating system water losses, collection efficiency and next year’s water demand

Before calculating the tariff, it is first necessary to estimate the amount of water that will be consumed next year at standpipes and individual connections.  In addition, system water losses and collection efficiency need to be calculated.   

2.4.1 Water losses

water losses = volume of water produced  – volume of water consumed 

Example:  During the previous year, production (P) was 44,400 m^3 and the community consumed (C) 35,520 m^3.  What were the water losses (L) last year?

P = 44,400 and C = 35,520

L = 44,400 – 35,520 = 8,880 m^3

As a percentage of production, L = 8,880 ( 44,400 = 0.20 = 20%

Answer Water losses were 8,880 m^3/year, which is 20% of production

2.4.2 Collection efficiency

collection efficiency = cash collected from water sales ( revenue billed for water sales  

Example:  During the previous year, the amount of cash collected from water sales (by pay as you fetch at standpipes, and by monthly water bills for individual connections) was $16,000.  If  the revenue actually billed for water sales was $20,000, then what was the collection efficiency last year?

Collection efficiency = 16,000 ( 20,000 = 0.80 = 80%

Answer Collection efficiency was 80%

2.4.3 Next year’s water demand

The amount of water to be consumed by the community next year at standpipes and individual connections can be estimated from the amount of water consumed last year, together with a number of other factors that need to be taken into consideration.  These other factors include, for example:

· Any expansion of the system, including an increase in the number of standpipes and individual connections, which will increase water consumed.

· Price increases which may reduce the amount of water consumed.

· Improved service quality (better water quality, longer hours of service, higher water pressure and flow, and improved customer service) that will increase water consumed.

· Increased water demand resulting from perceptions of improved health through use of safe water.

· Increased use of meters which leads to more accurate billing of customers, and more careful use of water.

Lastly,  the water board needs to compare expected water demand with system production capacity, to ensure that supply can meet demand.

2.4.4 Water demand data sheet

	
	Standpipes
	House connections
	Institutional connections
	Industrial/

commercial connections
	Total

	How much water was consumed last year (m^3/year)? (based on meter readings)
	
	
	
	
	(a)

	How much water is expected to be consumed next year (m^3/year)?
	
	
	
	
	(b)


	(c) What is the production capacity of the source and pumping equipment (m^3/year)?
	


	(d) What was total production last year (m^3/year)? (read from meter at source)
	

	(e) = [(d – a) ( (d)]

System water losses  (as a proportion of production)
	

	(f) = (b) ( [1 - (e)] 

What will be the total production next year (m^3/year)
	


	(g) How much cash was collected last year from water sales (for all types of connections) ? 
	

	(h) How much revenue was billed last year for water sales (for all types of connections) ? 
	

	(i) = (g) ( (h)

Collection efficiency
	


2.5 Expenses data sheet 

	Expense item
	Sub-item details
	 Annual cost of sub-items
	Annual cost


	1. Staff costs

Normally staff salaries are fixed by the water board, or the system manager. 


	Sub-item (employee description)
	(a) 

Number of employees
	(b) 

Monthly salary for each employee
	(c ) = (a) x (b)

Monthly cost of sub-item
	(d) 

% of salary paid for benefits and taxes
	(e)  =  (c)  x [1 + 0.01 x  (d)]  x12

Annual cost of sub-item (see #1)
	(f) = sum of sub-items in column (e)



	
	System manager/

administrator


	
	
	
	
	
	

	
	Accountant/accounts clerk (often part-time)


	
	
	
	
	
	

	
	Secretary/typist 

(often part-time)


	
	
	
	
	
	

	
	Operator/technical manager


	
	
	
	
	
	

	
	Assistant operator or plumber


	
	
	
	
	
	

	
	Revenue collector 


	
	
	
	
	
	

	
	Watchman/security guard


	
	
	
	
	
	

	
	Other 


	
	
	
	
	
	

	
	Other 


	
	
	
	
	
	

	#1. For example, if (d) is 40%, then (e) = (c) x 1.40 x 12


	Expense item
	Sub-item details
	 Annual cost of sub-items
	Annual cost


	2. Administrative costs
Water boards need to maintain a record of administrative expenses.  This record provides the basis for calculating annual administrative costs. 

If administrative costs are calculated on the basis of last year’s annual costs, then some of the sub-items may be subject to inflation
	Sub-item


	 (a) 

Last year’s annual costs
	(b) 

Inflation factor (see # 2)
	(c ) = (a) x (b)

Annual cost of sub-item
	(d) = sum of sub-items in column (c)



	3. 
	Stationary and printing


	
	
	
	

	
	Hospitality


	
	
	
	

	
	Telephone and postage


	
	
	
	

	
	Office equipment


	
	
	
	

	
	Travel and transport 


	
	
	
	

	
	VAT and other taxes


	
	1.00 (inflation not required for VAT and other taxes)
	
	

	
	Other


	
	
	
	

	
	Other


	
	
	
	

	#2.  For example, if the annual inflation rate is 20%, then the inflation factor will be equal to 1.20


	Expense item
	Sub-item details
	 Annual cost of sub-items
	Annual cost

	4. Chemicals

Chemicals are required if the system has a conventional water treatment plant.  

Chemicals are also required for cleaning tanks.

Chemical costs may be subject to inflation and changes in the exchange rate.
	Sub-item (chemical name)
	(a)  Cost of chemical per cubic meter of water produced (see # 3)
	(b)  Expected production for next year (cubic meters) (from water demand data sheet)
	(c) = (a) x (b)

Annual cost of sub-item
	(d) = sum of sub-items in column (c)



	
	Aluminium sulphate (alum) granules 


	
	
	
	

	
	Bleaching powder 


	
	
	
	

	
	Lime hydrated (dense) 


	
	
	
	

	
	Chlorine gas


	
	
	
	

	
	Other


	
	
	
	

	
	Other


	
	
	
	

	# 3. (Cost of a chemical per cubic meter of water produced in currency units/m^3) = (Annual cost of the chemical in currency units/year) ( (Amount of water produced by the system in m^3/year).

This figure may need to be adjusted to account for inflation and changes in the exchange rate.


	Expense item
	Sub-item details
	 Annual cost of sub-items
	Annual cost


	5. Energy

The cost of electricity or diesel for pumping is different for different water systems, because it depends on system characteristics, such as the depth of the borehole and the height of the storage tank.  


	Sub-item
	Units 
	(a) Cost of energy per cubic meter of water produced (see # 4)
	(b)  Expected production for next year (cubic meters) (from water demand data sheet)
	(c) = (a) x (b)

Annual cost of sub-item
	(d) = sum of sub-items in column (c)

	
	Electricity


	KWH
	
	
	
	

	
	Diesel


	liters
	
	
	
	

	
	Solar


	KWH
	
	
	
	

	
	Other


	
	
	
	
	

	
	Other


	
	
	
	
	

	# 4. (Cost of energy per cubic meter of water produced in currency units/m^3) = (Annual cost of electricity or diesel in currency units/year) ( (Amount of water produced by the system in m^3/year). 

This figure may need to be adjusted to account for inflation.  

The cost of energy per cubic meter of water produced depends on production efficiency, and will change if, for example, new equipment is installed.


	Expense item
	Sub-item details
	 Annual cost of sub-items
	Annual cost


	6. Bulk water purchased

If the water system production capacity is less than expected consumption for the next year, then it may be necessary for water boards to purchase bulk water.  


	Sub-item
	(a) Cost of bulk water purchased per cubic meter
	(b)  Expected requirement for next year (cubic meters)
	(c) = (a) x (b)

Annual cost of sub-item
	(d) = sum of sub-items in column (c)

	
	Source 1


	
	
	
	

	
	Source 2


	
	
	
	

	
	Source 3


	
	
	
	


	Expense item
	Sub-item details
	 Annual cost of sub-items
	Annual cost


	7. Minor repairs and maintenance
If data for minor repair and maintenance expenses for the previous year and for planned work in the coming year are available then column (c) can be filled directly (with an adjustment made for inflation if necessary).

If no data is available, then minor repair and maintenance costs for different types of item can be estimated as a percentage of the original cost of the item - as shown in columns (a) and (b).


	Sub-item


	(a)  % of investment cost of item used to estimate annual repair and maintenance costs
	(b)  Investment cost of item adjusted for inflation (see # 5)
	(c ) = (a) x (b)

Annual cost of sub-item
	(d) = sum of sub-items in column (c)

	
	Boreholes: 
	0.5 % of investment cost is typical


	
	
	

	
	Pumping equipment: 


	3 % of investment cost is typical


	
	
	

	
	Electrical works


	3 % of investment cost is typical


	
	
	

	
	Pipes and civil works
	0.5 % of investment cost is 

typical


	
	
	

	# 5. The investment cost of the item must be adjusted for inflation to the current year value.  For example, if the sub-item cost 20,000 currency units in 1998 and annual inflation was 20% for the two-year period between 1998 and 2000, then the adjusted value for 2000 would be 20,000 x 1.2 x 1.2 = 28,800 currency units.


7. Payment of vendors at standpipes based on records from the previous year - Only one of the following three methods should be used
	Expense item
	Sub-item details
	Annual cost


	EITHER:  Method A
Vendors pay a bulk rate for the volume of water recorded at their standpipe meter, and sell water at a higher price that is also fixed by the water board. Pay as you fetch at standpipes.  
	(a)  Next year’s water consumption at standpipes (cubic meters/year) (see # 6)
	
	Not required

	6. 
	(b)  Bulk rate paid for water by vendors’ (currency units/m^3) 

(see # 7)
	
	

	7. 
	(c) = (a) x (b)  Water Board annual income from standpipes
Value of (a) in currency units
	
	

	8. 
	(d)  Price of water paid by consumers at public standpipes (currency units/year) (see # 7)
	
	

	9. 
	(e) = [(a) x (d) – (c)] Vendors’ “predicted” annual income 
Water sales less payment to water board (before adjustment to account for spillage and non payment).
	
	


	OR: Method B

Vendors are paid a fixed salary. Pay as you fetch.
	Sub-item (employee description)
	(a)  Number of employees
	(b) Monthly salary for each employee
	(c ) = (a) x (b)

Monthly cost of sub-item
	(d) 

% of salary paid for benefits and taxes
	(e)  =  (c)  x [1 + 0.01 x  (d)]  x12

Annual cost of sub-item (see #1 above)



	
	Vendor


	
	
	
	
	


	OR:  Method C

Vendors are paid a fixed percentage (typically 10 % to 20 %) of the volumetric consumption recorded by the standpipe meter, with a deduction made for water losses. Pay as you fetch.
	(a)  Next year’s water consumption at standpipes (cubic meters/year) (see # 6)


	
	(d) = (fixed %) x 0.01  x (c)  (see # 8)

Vendors’ commission  (before deductions for water losses due to spillage and non payment).

	8. 
	(b) Price of water paid by consumers at public standpipes (currency units/m^3) (see #7)


	
	

	9. 
	(c) = (a) x (b)
Value of (a) in currency units


	
	

	# 6. From water demand data sheet in Section 2.4.4.  

# 7. Since the new tariff has not yet been calculated the old tariff can be used.  

# 8.  For example, if the commission is 10%, then  (e) = (10) x 0.01 x (d).  If losses have occurred at a standpipe due to spillage, then the value of these water losses must be deducted from the vendors commission.


	8. Water quality tests

Sampling and analysis should be carried out by approved institutions, with the water board choosing the institution that is most suitable for them, based on location and cost estimates. 
	Full description of (set of) tests carried out 

(see # 9)
	(a) Number of times (set of) tests is carried out each year
	(b) Cost of (set of) tests
	(c) = (a) x (b)
	(d) = sum of sub-items in column (c)

	
	
	
	
	
	

	# 9. Different sets of tests are usually carried out at different locations on the system at different time intervals.  Tests typically include:  Appearance (Taste), Color Hazen (Apparent), Color Hazen (True), Turbidity, Total suspended solids, Total dissolved solids, Conductivity, pH, Total alkalinity, Permanent hardness, Calcium, Magnesium, Iron, Manganese, Chloride, Fluoride, Nitrite, Nitrate, Ammonia, Sulphate, Total coliform, Faecal coliform. 

	Expense item
	Sub-item details
	 Annual cost of sub-items
	Annual cost


	Expense item
	Sub-item details
	 Annual cost of sub-items
	Annual cost


	9. Professional support
In cases where operators and accountants are employed from within the community, additional technical and financial skills may be required.

Professional support may be provided to water boards and community based operators (i) by consulting engineers and financial advisors, (ii) by higher level organizations such as regional or national utilities or NGOs, or (iii) by an Association of Water User Associations
	Type of service provided (see # 10)
	(a ) Annual cost of sub-items
	(b) = sum of sub-items in column (a)



	10. 
	
	
	

	# 10. Professional support may be required for: (i) planning, design and construction management; (ii) ongoing strategic planning to reduce unaccounted-for-water and increase water sales; (iii) advice on maintaining treated water quality, reducing operating costs and resolving operational problems; and (iv) advice and oversight on accounting, investment planning and financial auditing.

Other types of service that can be contracted out include, for example: cleaning, security, transport, building maintenance, meter reading and billing, plumbing connections, and meter replacement and maintenance. 

	Expense item
	Sub-item details
	 Annual cost of sub-items
	Annual cost


	11. Materials and labour (for new connections)
These costs are for new connections only.  Costs associated with other capital investments are covered in the renewal and replacement fund, or the capital fund.
	Details of works planned for next year (number of new connections, cost of materials and labour etc.) 
	(a ) Annual cost of sub-items
	(b) = sum of sub-items in column (a)



	12. 
	
	
	


	Expense item
	Sub-item details
	 Annual cost of sub-items
	Annual cost


	13. Renewal and replacement fund

The renewal and replacement fund is set up by the water board to pay for certain major items that must be replaced after 10 to 25 years, and require renewal during that time.  

The annual cost of renewing and replacing such items can be calculated as a percentage of the investment cost for each item, based on their expected lifetimes.
	Sub-item
	(a) % of investment cost of item used to estimate annual renewal and replacement costs
	(b) Investment cost of item adjusted for inflation (see # 5 above)
	(c ) = (a) x (b)

Annual cost of sub-item
	(d) = sum of sub-items in column (c)



	
	Boreholes


	4 % of original cost (lifetime of borehole 25 years)
	
	
	

	
	Pumping equipment


	10 % of original cost (lifetime of pumping equipment 10 years)
	
	
	

	
	Electrical works


	10 % of original cost (lifetime of electrical works 10 years)
	
	
	

	
	Pipes and civil works


	4  % of original cost (lifetime of pipes and civil works 25 years)
	
	
	

	
	Other (office equipment, vehicles, etc.)


	
	
	
	


	Expense item
	Sub-item details

 
	Annual cost 


	14. Other expense items (e.g. capital fund for new investments, repayment of loans, sinking fund, interest paid on bank overdraft, etc.)

(see # 11)


	Details of expense sub-item
	(a) Annual cost of sub-item
	(b) = sum of sub-items in column (a)



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	#11. The capital fund is for new investments that are not covered by the renewal and replacement fund.  If the required money is to be raised over a number of years, then only the amount to be raised in the next year is included here.  

As an alternative to the capital fund (which is used to raise money in advance of investment), the water board may choose to finance new investments through taking a loan (repaying the loan after the investment has been made).  If the water board has taken a loan, then the annual repayment of the loan is entered here.


	Income item
	Sub-item details

 
	Annual income


	15. Income from connection fees


	Details regarding connections (connection fee charged, number of new connections expected in coming year, method of repayment).  
	Expected income from connection fees for coming year (see # 12)

	
	
	

	#12.  As an approximation, the following calculation can be used:  (“expected” income from connection fees) = (connection fee charged) x (number of new connections).  Some adjustment may be necessary if clients repay the connection fee over an extended period of time.


	16. Other sources of income (e.g. from investments, grants, cross-subsidies, other fees and charges such as reconnection charges and fines etc.)
	Details of income source sub-item
	(a) Annual income from sub-item
	(b) = sum of sub-items in column (a)



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Cash requirements
	Annual cost

	1. Staff costs


	

	2. Administrative costs
	

	3. Chemicals
	

	4. Energy
	

	5. Bulk water purchased


	

	6. Minor repair and maintenance
	

	7. EITHER (a) Payment of vendors based on bulk rate

OR (b) Payment of vendors based on fixed salary

OR (c) Payment of vendors based on commission
	annual cost set to zero if (a)



	8. Water quality tests
	

	9. Professional support services
	

	10. Materials and labour (for new connections)
	

	11. Renewal and replacement fund


	

	12. Other expense items (including capital fund and/or repayment of loans)
	


	Income other than water sales
	Annual income

	13. Income from connection fees


	

	14.  Other sources of income


	


	(a) Sum of items 1 to 14

NET CASH REQUIREMENTS
	


	(b) Collection efficiency 

(from water demand data sheet in Section 2.4.4)
	

	(c) = (a) ( [(b) x 0.01] (see # 13)

“Adjusted” net cash requirements
	

	#13. For example, if (b) is 80%, then (c) = (a) ( [80 x 0.01]


2.6 Tabulating expenses and setting the tariff

	Price factors

Depending on the water board’s policy, the price of water paid at individual connections may be equal to or higher than the price of water paid at public standpipes.  


	Type of connection
	Price Factor PF (see #14)
	

	
	Public Standpipe


	IF payment of vendors is based (a) on bulk rate THEN

Price Factor PF1 = (bulk rate paid by vendors) ( (price of water paid by consumers at public standpipes) 

ELSE IF payment of vendors is based (b) on fixed salary, or (c) on commission THEN Price Factor PF1 = 1.00
	1.00

	
	House (domestic connection)


	Price Factor PF2 = (price of water paid at house connections) ( (price of water paid at public standpipes)
	

	
	Institutional connection (schools, health clinics, public service offices)
	Price Factor PF3 = (price of water paid at institutional connections) ( (price of water paid at public standpipes)
	

	
	Industrial and commercial connection
	Price Factor PF4 = (price of water paid at industrial and commercial connections) ( (price of water paid at public standpipes)
	

	
	Other


	
	

	#14.  Price factors are set on the basis of social and economic criteria, and, together with connection policies, can be used to control water demand.  For example, setting all price factors (with the exception of the bulk rate) equal to 1.00 gives a uniform tariff.  This is encouraged for a number of reasons, including: charging the same basic rate for house connections and institutional connections as at standpipes leads to improved service levels with probable health benefits, and charging industries a higher rate can discourage economic growth. 


	Setting the tariff

The price of water must be calculated on the basis of water consumed not water produced.  This is because only water consumed is paid for by the consumer, whereas some of the water produced is lost, for example, through pipe leakage.
	Type of connection
	(a)  Expected water consumption for next year (m^3/year) (see # 15)
	(b) Price Factor
	(c) = (a) x (b)
	(d) = sum of sub-items in column (c)
	(e) “Adjusted” net cash requirements (see page 19)
	(f) = (e) ( (d)

Price of water paid at public standpipes (currency units/m^3)

	
	Public Standpipe


	
	PF1 


	
	
	
	

	
	House (domestic connection)


	
	PF2
	
	
	
	

	
	Institutional connection (schools, health clinics, public service offices)
	
	PF3
	
	
	
	

	
	Industrial and commercial connection


	
	PF4
	
	
	
	

	
	Other


	
	
	
	
	
	


	Tariff schedule


	Type of connection
	(g) = (b) x (f)  (see # 16)

Price of one cubic meter of water at type of connection (currency units/m^3)
	(h) = (f) x (volume of container in liters ( 1000) 

Price of one container of water at public standpipes (currency units/container) 

	
	Public Standpipe


	See (f) for price of water at public standpipe.
	

	
	House (domestic connection)


	Use PF2

	
	Institutional connection (schools, health clinics, public service offices)
	Use PF3

	
	Industrial and commercial connection


	Use PF4

	
	Bulk rate paid by vendors (if applicable)


	Use PF1 (for bulk rate only)

	
	Other


	

	# 15. From water demand data sheet in Section 2.4.4.  

# 16. The price at a given connection is equal to the price of water at a public standpipe multiplied by the price factor.





6. MINOR REPAIR  AND


MAINTENANCE





4. ENERGY





3. CHEMICALS





2. ADMINISTRATIVE COSTS





1. STAFF COSTS





9. PROFESSIONAL SUPPORT








8. WATER QUALITY TESTS





11. RENEWAL AND REPLACEMENT FUND








12. OTHER EXPENSE ITEMS e.g. capital fund, repayment of loans, sinking fund, interest on bank overdraft etc.





13. CONNECTION FEES





14. OTHER SOURCES OF INCOME e.g. investments, grants, cross-subsidies etc.


























5. BULK WATER PURCHASED








10. COST OF MATERIALS AND LABOUR FOR NEW CONNECTIONS





7. PAYMENT OF VENDORS


either A: bulk rate basis


or B: fixed salary basis


or C: commission basis


or C: 








� This third arrangement is sometimes improperly used, with vendors paid a commission on the basis of money that they have collected, and no deductions made for water losses.


� In some cases, the connection fee is set higher than the cost of materials and labour, allowing the water board to profit from new connections.  However, in the long-term this discourages new clients from connecting to the system and therefore provides a barrier to future growth of the water system.
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