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Term Paper Title The Estimate of Water Supply Pricing of Province
Waterworks Authority : A Case Study of Chumporn
Waterworks Authority

Name Theerayuth Angkuranak

Term Paper Advisor Dr.Chaiwat Konjing

Department Economics

Academic Year 2004

ABSTRACT

The objective of this paper is to analyze and estimate the Average Incremental Cost
and Pricing of water supply of the Champorn Waterworks Authority (PWA), by comparing the
calculated price to the actual price charged by the PWA in 2003 ; and to calculate the Marginal
Customer Cost to approximate cost of supplied water to each additional customer.

The findings of the study indicate that the economic price of water supply which is
based on the the Average Incremental Cost (AIC) criterion yields the AIC equal to 17.61 bath per
cubic metre. While, the actual price charged on the basis of average accounting cost, which is
designed to reflect the income distribution aspect of water price is calculated at 13.84 baht per cubic
metre, being about 27.24 Percent lower than the estimated AIC. The estimated Average Customer
Cost (ACC) of 5,261.52 Bath also indicates an underestimate of actual costs of Champorn
Waterworks Authority. To minimize the cost burden of Champorn Waterworks Authority, it is
recommended that the water price be raised up specifically for residential customer group to the

AIC level which is estimated at 17.61 baht per cubic metre.
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Economic
Sector No./ Conversion
Description of Goods
B.T.N. Factor
Chapter No.
li CONSUMPTION : FOOD 0.917
01,02 Animal (not for breeding or recreation), meat 1.010
03 Fish 0.986
04 Dairy produce, honey 0.761
07,08 Edible vegetables and fruit (including fresh, chilled, preserved, 0.936
dehydrated, dried), and certain tubers and peels
10 Cereals (maize, pearl barley) 1.022
16 Preparation of meat, fish, crustaceans, molluscs 0.510
19 Preparation of cereals, flour, and pastry cooks’products 0.590
20 Preparation of vegetables, fruit and other plant parts 0.894
09,11,15,17, All other foods (except rice) including coffee, tea and spices, milling 0.727
18,21,22,25 industry products (flour), animal and vegetable fats and oils, sugar
confectionary, cocoa products, infants’food, vinegar and softdrinks,
mineral salt, etc.
lii CONSUMPTION : HOUSEHOLD GOODS 0.691
06 Live plants 1.000
44,46,95,99 Household goods of wood and rattan; carved/moulded goods; works 0.988
of art
51,53,54,55,5 | Household goods of all kinds of fabrics including felt and down; 0.740
6,58,59,62,67 | carpets.
69,70 Household goods of ceramic (pottery or china) and glass 0.621
71,73,74,76, Household goods of metal (including gold and silver-were), told, 0.774
82,83 cutlery, spoons and forks, non-electric lamps and parts, etc.
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Economic
Sector No./ Conversion
Description of Goods
B.T.N. Factor
Chapter No.
lii CONSUMPTION : HOUSEHOLD GOODS (continues)
85,91 Electrical machinery, including radio and T.V.sets, electrothermic 0.572
and electromechanical appliances, shavers, light bulbs, balleries,
clocks and watches (domestric only)
27,34,35,36, Other household goods of plastic, rubber, leather etc; Kerosene and 0.702
39,40,42,96 pyrotechnic products such as matches; Washing and cleaning
preparations; glues, brooms, etc.
liii CONSUMPTION : CLOTHING 0.861
61 Articles of apparel of textile fabric (other than knitted goods) 0.921
71 jewellery 0.890
39, 40, 42, 43, | Clothing of plastic, rubber, leather, furskins, knitted and crocheted 0.685
60, 63, 64, 65 | goods, old clothing, footwear, headgear
liv CONSUMPTION : PRIVATE TRANSPORT 0.476
27 Petrol 0.817
40 Tyres, tubes (for small vehicles) 0.788
87 Motor cars, motor-cycles, bicycles 0.441
v CONSUMPTION : RECREATION AND EDUCATION 0.683
01 Live animals (pets, race horses, etc.) 0.988
48 Stationery, exercise books, etc. 0.690
49 Book, newspapers, cards, calendars and other printed matter 0.911
32,37,42,66, Inks and artists’ colours ; film ;leather articles, umbrellas ; coin (not 0.653
72,90, 92, 93, | currency) ; cameras, projectors and binoculars ; musical instruments,
97, 98, 99 record players and records ;shot guns, small calibre pistols and
ammunition ; children’s toys, personal sports equipment, fountain
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Economic
Sector No./ Conversion
Description of Goods
B.T.N. Factor
Chapter No.
v CONSUMPTION : RECREATION AND EDUCATION (continues)

pens, lighters, pipes, vacuum flashs, collectors’pieces, postage
stamps (not mint)

lvi CONSUMPTION : HEALTH AND PERSONAL CARE 0.586
12,30 Ginseng ; all pharmaceutical products 0.581
33 Essential oils 0.521
34, 38, 48, 59, | Toilet soaps, dental pastes, disinfectants, deodorants, insect 0.742
67, 82,90, 96, | repellents, toilet paper and sanitary towels ; wigs, scissors, razor
98 blades, spectacles and lenses, orthopaedic appliances, tooth brushes,

combs, etc.

lvii CONSUMPTION : ALCOHOLIC BEVERAGES AND TOBACCO 0.310
22 Alcoholic beverages 0.283
24 Tobacco products (cigarettes, cigars ; also snuff) 0.509

lviii CONSUMPTION : RICE 1.482
10 Rice 1.482
11 INPUTS INTO CONSUMER GOODS INDUSTRIES 0.803
02, 05 Meats products of animal of origin n.e.s. 0.988
07, 08 Fruit and vegetables preserved (not for immediate consumption) or 0.934
for processing

10, 11 Cereals (wheat, rye,barley, oats, grain sorghum) ; wheat and potato 0.867
flour, malt, starches, insulin and gluten

12 Oil seeds, seeds and friut, miscellaneous grain (but not for direct 0.972
consumption or agricultural uses)

13, 14 Raw vegetable materials for dyeing, tanning, plainting, carving (not
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Economic
Sector No./ Conversion
Description of Goods
B.T.N. Factor
Chapter No.
INPUTS INTO CONSUMER GOODS INDUSTRIES(continues)
of wood) ; lacs, gums, resins etc. 0.714
15,33 Animal and vegetable fats and oils (not for direct consumption)
Concentrates of essential oils and other raw materials 1.000
17 Unrefined sugar
11 INPUTS INTO CONSUMER GOODS INDUSTRIES (continues)
09, 18, 19, 20, | Other inputs into the food industries including various seeds, cocoa, 0.652
21,22 starches, malt extract, fruit purees for industrial use, powders, yeast,
concentrates, etc.
24 Tobacco leaf, scrap, etc. 0.975
25 Minerals including sodium chloride, graphite, kaolin, amber, etc. 0.838
41 Raw hides and skins 1.101
50 Silk and silk waste 0.996
51, 56 Man-made fibers 0.730
52,53, 54,58 | Natural fibers (other than silk or cotton) ; trimmings, tulle, pile 0.632
fabrics, lace, etc.
55 Cotton 0.784
71 Precious and semi-precious stones 0.973
35,42, 43, 46, | Input (miscellaneous) including albuminoidal substances, article of 0.646

60, 61, 64, 65,
66, 67, 83, 87,
91,92, 94, 95,
98

leather, furskin, plaiting materials (for industrial purposes) ; jute
bags ; trimmings foarments, accessories for footwear and headgear ;
parts for motor-cycle assembly ; clock and watch movements and
parts ; record matrices and blanks ; all other parts required for

consumer goods industries
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Economic
Sector No./ Conversion
Description of Goods
B.T.N. Factor
Chapter No.
1m INPUT INTO INDUSTRY IN GENERAL 0.860
25 Minersla (other than for consumer goods industries or construction) 0.867
26 Metallic ores, slag and ash 0.986
27 Heavy, crude and bunker oils ; coal, lignite, peat, carboniferous 0.886
Gases, coal tar, lubricants
28,29 Organic and inorganic chemicals 0.073
32 Tanning and dyeing extracts, paints and vamiches, dyes and fillers 0.794
(other than for consumption or construction)
34, 36, 37,38 | Other chemical products including industrial washing and lubricating 0.681
preparations, explosive and pyrotechnic products, cinema
photographic items, and miscellaneous products
39 Plastics (other than consumer goods or construction materials) 0.670
40 Rubber (other than tyres and other finishes goods) 0.989
44 Wood (other than wood articles, wood flooring, panels and skirting 1.000
for construction, lumber sawn lengthwise for construction purposes,
builders carpentry and joinary
47 Paper making materials 0.842
48 Paper (e.g. newsprint) —not printed matter 0.781
57, 62 Other vegetable textile materials (e.g. kenaf) ; sacks, bags and 1.017
Tarpaulins
59, 63 Other fabrics and articles of wadding and felt, ropes and cables of 0.762
twine, special fabrics, rags, etc.
68 Atrticles of stone (other than for construction) 0.687
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Economic
Sector No./ Conversion
Description of Goods
B.T.N. Factor
Chapter No.
111 INPUT INTO INDUSTRY IN GENERAL (continues)
69, 70 Articles of ceramic for refractory or laboratory use, unskilled ; rolled 0.667
or blown glass, glass containers, multicellular glass, glass parts,
laboratory glassware.
73 Iron and steel and articles thereof (other than household goods, 0.817
construction materials and structures sheet, pipes and fittings for
Investment purposes)
80 Tin and article thereof 1.335
84, 85, 87,90 | Parts and spares of all kinds of mechanical and electrical machinery 0.720
and precision instruments (but not the machines or instruments
themselves), motor vehicle parts strictly for assembly purposes only.
88, 89 Parts and spares of aircraft, large spips 0.835
12, 45,49, 93, | Other industrials inputs n.e.s., including miscellaneous oil seeds, cork 0.726
96 and articles thereof, printed advertising matter, bland forms, plans
and drawings, parts of firearms and ammunition, industrial brooms
and brushes and parts thereof.

v AGRICULTURAL INPUTS 0.948
01,04, 12 Animals for breeding purposes, hatching eggs ; seed for sowing 0.942
11 Flour from sago, etc., tapioca and products thereof 1.022
23 Residees and waste from the food industry ; prepared animal fodder 0.978
27 Diesel fuel 0.575
31 Fertilizers 0.922
38 Miscellaneous chemical products (inseoticides, weed killers, 0.884

pesticides, rat poisons, animal dressings)
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Economic
Sector No./ Conversion
Description of Goods
B.T.N. Factor
Chapter No.
v AGRICULTURAL INPUTS (continues)
82, 84, 87 Hand-tools for agriculture, forestry and horticulture ; agricultural 0.818
machinery such as ploughs, threshing machines, milking machines,
incubators, farm tractors (but not machinery for agricultural
processing industries), including parts, spares and accessories (except
types)
40, 44, 90 Other agricultural inputs, including types, wooden fencing, 0.721
instruments
v TRANSPORT EQUIPMENT 0.629
86, 89 Railway equipment, small vessels, tugs and other shipping 0.824
87 Motor vehicle including buses, trucks, vans, pick-ups, landrovers, 0.624
road tractors and trailers (excluding parts and accessories, and all
private transport, farm tractors, and mobile invesment goods)
Vi1 TRANSPORT : PARTS AND 0.629
27 Diesel fuel, lubricating oils, brake fluids. 0.565
40 Tyres (for larger vehicles, except tractors) 0.751
84, 85 Item of mechanical machinery (e.g. motor engines) or electrical 0.723
machinery (by ignition systems) and spares and parts thereof, for
both private cars and transport equipment
86 Rail transport spares and parts 0.779
87 Motor vehicle spares, parts and accessories (other than tractors or 0.595
parts imported for assembly purposes) ; includes parts for private car
and transport equipment
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Economic
Sector No./ Conversion
Description of Goods
B.T.N. Factor
Chapter No.
V1 TRANSPORT : PARTS AND
70, 90, 91 Otherparts, spares and accessories for private cars and transport 0.664
equipment, including windscreens, instrument, etc.
Vil CONSTRUCTION 0.801
25,27 Construction materials of unworked stone (e.g. slate, marble), cement 0.979
and pitch ; road-building materials such as stone, asphalt and
bitumen.
32 Paints, varnishes, stoppers, fillers, etc. 0.686
39, 40, 48, 59 | Construction materials of plastic, rubber, paper and building board ; 0.640
linoleum and floor coberings
44 Lumber sawn lengthwise, wood flooring wood panels, builder’s 0.964
carpentry and all other wood construction materials
68 Articles for construction made of stone, cement, plaster, asbestos or 0.774
similar such as paving stones, worked stone (or articles) of slate or
marble or other such material ; articles of asphalt ; panels and boards
of vegetable fibers or cement / plaster, etc.
69, 70 Building bricks, roofing tieles, piping, grttering, pabing, tiles, sinks, 0.676
sanitary fitting made of ceramic ; glass, illuminating glass war, glass
tiles
73 Construction materials and articles of iron and steel including bars, 0.732
angles and shapes, concrete reinforcement , doors and windows, nails
/ tacks, screws, etc.
84 Air conditioners 0.474
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Economic
Sector No./ Conversion
Description of Goods
B.T.N. Factor
Chapter No.
Vil CONSTRUCTION (continues)
74,76, 78,79, | Construction materials and articles of copper, aluminium, lead, zinc 0.707
83, 85,90 including windows, doors and frames pipes and fittings, sinks. Mails,
tacks etc. ; venetian blinds ; also various miscellaneous items of
metal including locks and hingers, electric light fittings, electric
wiring and conduit tubing, plugs and sockets, water heaters, electric
and water meters
Vil INVESTMENT GOODS 0.771
73, 74,75, 76, | Structuers, tuces, plates and sheets, tanks, radiators and central, 0.770
78 heating boilers, rivets, nuts and bolts ; other items of investment
(other than construction or industrial inputs) of iron and steel, copper,
nickel, aluminium or other metal
83, 84, 85 Safes and strong boxes, office equipment ; boilers, mechanical and 0.756
electrical machinery of all kinds (excluding parts and spares thereof,
durable consumer conditioners and water-heaters, parts of transport
equipment)
86, 89 Rail track fixtures and fittings, cranes and vehicles ; larger boats, tugs 0.813
and all floating structures.
87 All special purposes motor vehicles such as caterpillar tractors (non- 0.770
farm), fork lift trucks, mobile cranes, fire engines, invalids carriages,
etc.
88 Aircraft and parts thereof 0.926
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Economic
Sector No./ Conversion
Description of Goods
B.T.N. Factor
Chapter No.
Vil INVESTMENT GOODS (continues)
90 Optical, photographic, measuring, checking, precision, medical and 0.703
surgical instruments and apparatus (except for spectacles and
orthopedic appliances, durable consumer foods, veterinary
instruments, meters for building or transport, and all parts and spares)
44, 69,91, 92, | All other forms of investment goods including railway sleepers, 0.671
94, 97 refractory bricks, larger clocks and timing apparatus, dictating
machines, mesical and dental furniture, non-personal sports
equipment etc.
1i-V11l Total : all traded goods 0.894
1X Electricity 1.276
X Construction 0.740
Earthworks 0.762
Erosion control 0.683
Buildings 0.746
Structures (e.g. dams) 0.722
Wooden structures and buildings 0.709
Mechanical structures 0.727
Roads 0.687
Land leveling 0.740
Laterals and drains 0.734
Overheads and miscellaneous construction items 0.831
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Economic
Sector No./ Conversion
Description of Goods
B.T.N. Factor
Chapter No.
Xl Trade 0469
Xl Transport 0.759
Heavy Trucking 0.832
Light Trucking 0.725
Water Transport 0.586
Highway cost allocation : heavy trucks on highways 0.692
Highway cost allocation : light trucks on provincial / feeder roads 0.663
Xl Public utilities 0.957
X1V Banking and finance 0.444
XV Modern services 0.803
XVl Government services 0.652
XVl Traditional services 0.644
IX-XVI1l Total : all non-tradables 0.612
li-XVIl Total : all good and services The standard Conversion Factor 0.791
The accounting Rate of interest (pre cent) 0.105
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@1519% 12 CFs for Labor : product of the CF for consumption and the opportunity cost of

labor, for the appropriate region and catalogue of labor

Category of Labor Agricultur | Industrial All Unskilled Skilled All
al Unskilled (Agricultural Industrial | Categories
+ Industrial )
Category of Rural Poor Urban Total Poor Urban Regional
Consumption CF Poor Rich Total
Bangkok / Thonburi 0.320 0.723 0.661 0.710 0.675
Central region 0.467 0.724 0.545 0.721 0.553
Southern region 0.354 0.679 0.442 0.725 0.461
Northern region 0.208 0.739 0.281 0.738 0.297
Northeast region 0.192 0.746 0.278 0.739 0.299
Whole Kingdom 0.270 0.721 0.380 0.730 0.402
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