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Abstract

This study focused on analyzing effects of transparency on the water system specifically and
quantitatively. It was observed that transparency can give a water utility considerable motives for improving
its performance and make the service price meet the production cost. System simulation made sure that
these functions of transparency will eventually result in the better service for customers and the more
favorable finance for a water utility. Results of this study can help some decision makers and utilities to
sort out positive countermeasure for improving transparency.
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2020 092 0.89 087 0.84 0.82 0.79 0.77 0.75 0.73 0.71
=& A0.16 A0.13 JANOAR A0.08  A0.06 A003  A001 v 0.01 v0.03 v0.05
S SHEY AIZte vigt GYdI=0 0K S
==Reg=I US| Q‘X‘ 1
- = O
oz 1.0 20 30 4.0 5.0 6.0 70 80 90 100
2000 098 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 098
2005 1.29 123 1.18 1.14 1.1 1.09 1.07 1.06 1.04 1.03
2010 1.37 1.33 1.28 1.24 1.2 1.17 1.14 1.12 1.1 1.08
2015 143 1.39 1.35 1.31 1.27 1.23 1.19 1.16 1.14 111
2020 149 144 14 1.36 1.31 1.27 1.24 12 1.17 1.14
A A051 A0.46 N042 A0.38  A0.33 A0.29 N0.26 N0.22 A019 A0.16
423 SELY ATl Hat 423800 0K ¥
SHEEY 9K 2
o1E g 50 6.0 7.0 80 9.0 10.0 11.0 120 130 14.0
2000 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
2005 094 093 092 092 091 0.91 09 09 09 0.89
2010 097 096 095 095 094 0.94 093 093 092 092
2015 099 098 097 097 0.96 0.96 0.95 0.95 094 094
2020 099 099 098 0.98 097 0.97 097 0.96 0.96 095
= A013 A013 A012  AO12 ANOR R A0.11 A0 AO01 A1 A0.09
2TO| HIISE AlZtel Higyt BUH|IE0 Okl S
Higzls 9K
gy 30 6.0 9.0 120 15.0 180 210 24,0 270 30.0
2000 098 098 098 098 098 098 098 098 098 0.98
2005 0.89 097 1.02 1.05 1.07 1.08 1.1 1.1 1.1 1.12
2010 0.89 097 1.03 1.07 1.11 1.14 1.16 1.18 12 1.21
2015 09 097 1.03 1.09 1.13 1.17 12 1.23 1.26 1.28
2020 09 097 1.03 1.09 1.14 1.19 1.23 1.27 1.3 1.33
A v0.08 w0.01 0.05 0.1 0.16 0.21 025 0.29 0.32 0.35
) oM =E2 YR EA
ARAL AGAEE 2 BHPER o717 A, B QT Axd BES Aus FETE
AEeZ g FEor £ A s 3 o Fgste] AwE W, FEE FEAY FY T
& Ao ozt AAl FEA]C] Ald BAIES o] Mu|z=e] Ho| gt Bd Bgk 33 AFEolof
S A9el 4HELE B A 43405 @ Adld. o), ¢ wded dRAY PHEes
ARG A7 Uk Aoz duEn KBl o] A3k A g WA S AAH 02 EA
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25 1. Stella Programming

Financial condition of the utility

water_tariff(t) = water_tariff(t - dt) + (increase) * dt

INIT water_tariff = 395

INFLOWS:

increase = target_water_tariff/actual_willingness_to_recover_price
actual_willingness_to_recover_price = 30

annual_consumption_per_capita = 101.11

annual_production = actual_service_population*annual_consumption_per_capita/revenue_rate
income_from_water_service = annual_production/revenue_rate*water._tariff
inflation = 0.027

initial_unit_production_cost = 511

operating_ratio = production_cost/income_from_water_service
production_cost = annual_production*unit_production_cost
target_water_tariff = unit_production_cost-water_tariff

unit_production_cost = initial_unit_production_cost*(1+inﬂatjon)"tjme

Revenue Rate

cognition_of_financial_condition(t) = cognition_of_financial_condition(t - dt) + (change_in_stage) * dt

INIT cognition_of_financial_condition =.934

INFLOWS:

change_in_stage = (operating_ratio-cognition_of_financial_condition)/delay_time

revenue_rate(t) = revenue_rate(t - dt) + (improvement - deterioration) * dt

INIT revenue_rate = 0.761

INFLOWS:

improvement =
investment_cost_on_pipe_repair*effect_of_investment_on_repair_of_a_unit_length/total_pipe_length

OUTFLOWS:

deterioration = pipe_aging

actual_willingness_to_meet_lst_target = 4.7

coefficient__for_effect_of_financial_condition_on_investment = 0.2

delay_time =2

effect_of_investment_on_repair_of_a_unit_length = 4.29%-7

investment_cost_on_pipe_repair =
Max (0,total_cost_required_to_meet_the_lst_target/actual_willingness_to_meet_Ist_target*
(1-coefficient__for_effect_of_financial_condition_on_investment*cognition_of_financial_condition))

maximum_revenue_rate = 0.95

pipe_aging = 0.02

target_revenue_rate = Max (0,maximum_revenue_rate-revenue_rate)
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total_cost_required_to_meet_the_lst_target =
target_revenue_rate*total_pipe_length/effect_of_investment_on_repair_of_a_unit_length
total_pipe_length = 124468

Service Expansion

actual_service_population(t) = actual_service_population(t - dt) + (service_expansion) * dt

INIT actual_service_population = 214750

INFLOWS:

service_expansion = investment_cost_on_service_expansion*investment_cost_requied_to_connect_a_customer

actual_willingness_to_meet_2nd_target = 10

Investment_cost_on_service_expansion =
Max (0, total_cost_required_to_meet_2nd_target/actual_willingness_to_meet_2nd_target*
(1-coefficient__for_effect_of_financial_condition_on_investment*cognition_of_financial_condition))

investment_cost_requied_to_connect_a_customer =745e-7

maximum_service_population = total_population

service_coverage = actual_service_population/total_population

target_service_population = maximum_service_population-actual_service_population

total_cost_required_to_meet_2nd_target =
target_service_population/investment_cost_requied_to_connect_a_customer

total_population = 250000
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