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A CONTEXT, KEY RESEARCH QUESTIONS AND RID IEP STATUS

Over the last six montHsTbilisi Business Service Center (TBSC), the Inational School of
Economics at Thilisi State University (ISET) and RResearch (ACT) have gained an
understanding of the Regional Infrastructure Depeient (RID) projects for Kobuleti,
Kutaisi, Poti, Bakuriani and Borjomi. The RID IEBught to understand how municipal
drinking water rehabilitation and wastewater treattrwill impact businesses, economic
growth, poverty rates and the quality of life fareo 250 000 Georgians living in these cities.

Through consultations with Millennium Challenge @Gga (MCG), three rounds of site visits
to the RID cities, discussions with municipal stakeers and literatures and survey reviews,
the RID IEP has gained a good understanding of thewmpacts of water quality and
quantity improvement can be measured. Over this pariod, the RID IEP also considered
how best to measure the impact of the rehabiliatgiven the time constraints of the RID
IEP, each RID projects’ completion date and thengmf the impacts.

The RID IEP believes that the Impact Evaluationi@@sshown in the Report that
accompanies these Appendixes, best suits thedoaditions, project timeline and needs of
the specific research questions posed in the tefreference.

This Appendix has two Sections. The first Sectieaatibes the context of the RID IEP within
MCC and MCG. This is based on a review of publahailable information from MCC and
conversations with MCG.

The key research questions, (exactly) from the $eshreference, are then listed with an
elaboration on each as to the results that caxppeceed from the RID IEP in each area. Our
interpretations of the key research questions baea reviewed with MCG on several
occasions so there should be no remaining uncegrtasto meanings.

A.1 CONTEXT FOR THE RID IEP

While preparing the Impact Evaluation Design th® REP reviewed the MCC website to
gain an understanding of its approach to impactsomeanent. Extracts from the website are
presented in this Section along with comments eir thfluence on the Design.

“MCC is committed to conducting independent impaealuations of its
programs as an integral part of its focus on resulthese rigorous
assessments of project impact often enhance thgndes programs,
provide critical information regarding the perfomea of specific activities,
and contribute to a broader understanding of dgveént effectiveness.

“An impact evaluation measures the changes in iddat, household or
community income and well-being that result fronpaticular project or
program. The distinctive feature of an impact eatbn is the use of a
counterfactual, which identifies what would haveppened to the
beneficiaries absent the program. This counterfdctis critical to
understanding the improvements in people’s lives dne directly caused by
the program.”

! Mid-December 2008 to late July 2009, when thelfilnaft of this Report is submitted to MCG.

A-1
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The Design is rigorous and expansive. We have eghpiie best methods available to quantify
impact in the areas noted in the Key Research @mssiWherever possible we have applied
treatment and control methods to ensure that cdanteals are as clear as possible. We have
also gone beyond only measuring impact in ord@raewide guidance for future infrastructure
projects of this type. The methods also are dedigméacilitate sound calculations of overall
Economic Rate of Return (ERR).

MCC notes three ways that improved water and damitaan general additional income to
beneficiaries:

“Decreased cost of water. Improved water supplas lower the costs of
water use and/or reduce the time spent obtainirtgnMahich can generate
income if time is used in a more productive manner.

“Reduced incidence of disease. Improved water sep@nd/or sanitation
services can lower the incidence of water-borneatis among users and the
wider community. The reduction in morbidity and nadity can raise labor
productivity over the long term.

“Increase in private business activity. Improvedevaupplies can facilitate
business expansion. Many businesses rely on watar @oduction input,
and a more convenient water supply can reduceasteo€ that input.”

The Design addresses each of these benefit areased3ed water cost (a direct effect) is
estimated for both individual households and fitmgg micro-model analysis. At present a
baseline incidence of water-borne disease willdtel#ished using pre- post survey analysis.
This can be compared to the ex-post results wheexkpost survey work is done. Changes in
business activity will be estimated as part of @i&E analysis. The first two areas are
addressed with a proper treatment and control desig

“Although the proximate benefits of water and satindin projects are clear,
their wider impact is often improperly understoddhe drought of serious
study on the matter has in many cases left imporgaestions without
answers. MCC-funded projects examine not only tivect impact of

improved water and sanitation in terms of time s8gsi and/or reduced
iliness, but also the broader impact these intd¢iwes have on productivity
and poverty reduction.”

The use of CGE analysis and micro-simulation amaligsdirected at just this issue. The
Design will enable us to well estimate impact oodurctivity and poverty, including
distribution of income issues.

MCC shows its overall approach to impact measure¢moenvater system with the following
chart from the MCC website. Every box in the apphoig addressed in one or more ways by
the Impact Evaluation Design.
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1. MCC Approach To Impact Measurement For Water Systens
Increase economic growth and reduce poverty through
increased productivity
3
Increase in private | Increase income | | Reduce frequency and
husiness activity through decreased effect of disease
X | cost of water | &
Increase in water Household Hausehald Better water Use of improved
availability for the time savings cost savings quality | sanitation facilities
private sector | | ; 'y [’y
'
Efficient water Water [Public
use knowledge | | freatment awareness | |
Err— ‘Water supply facilities T
Water supply Facilities T Sanitation
Facilities 1 S et seriices |
T Vater use || Sl
T — ater supply ! P
Water supply | zervices rnimﬁt:gr_ﬁ_ Sanitation | |
serices I'_'_ = | facilities

Source: MCC Website.

A.2 KEY RESEARCH QUESTIONS

The RID IEP work is focused on the key researclstjoies developed by MCG and
expressed in the terms of reference. The folloviing Sub-Sections discuss the four key
research questions and (examples of) how the Inlaasurement Design will answer the
guestion. The last Sub-Section discusses a nunilo¢her issues raised in the terms of
reference.

A.2.1 What is the impact of each RID project on reducingpoverty and fostering
economic growth in the communities where projectsra implemented and
neighboring communities?

Impactis very broadly defined in the context of the @@siOnce the renovated water systems
begin operation, impact will include direct effe@sg, how much less households spend
pumping water from their own well) and indirectezfts €.g, how does citywide GDP
change). In the Design we focus on identifyingftilerange of impact areas (arranged in a
hierarchy) and then quantitative measures of dardtindirect impacts (quantitative metrics).
Where quantitative measures are not suitabbg, taste of water) we have relied on
qualitative measures (qualitative metrics).

The Design will provide measuresmdverty reductiorat both the macro- and micro-levels.
On the macro-level we will estimate changes in bbofd income among three types of
representative households. We will then delve ali@anges in the structure of household
income within each of the representative housetypéds at the micro-level. Based on some
testing we have done with greatly simplified mogdal$ikely outcome will be that 1) overall
household income rises from better water systed2amcome disparities increase with
wealthier households receiving the greatest inereabenefits.
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The Design provides measures of changes in incevadsl; it does not attempt to define
poverty per se. In fact, the exact definition o¥@uy is not really needed for the analysis to
proceed €.g, we will be able to report results using any inedewvel or consumption
indicators as the cutoff for poverty or extreme grby). We will take guidance from MCG
when needed on the definition of poverty that Wwélused.

We will estimateeconomic growtlfi.e., changes in local and national GDP) through tlee us
of economic macro-models. This will be disaggredateong industries important in each of
the RID cities. The change in GDP will include bdirect effects€.g, individual household
coping costs extrapolated to the entire city) anttirect effects€.g, the effect that lower
spending on coping has on the wider economy).

The Design provides impact measurement at botimtheidual RID city community level,

all the RID cities together and nationally. Thessasurements will be for direct impactsq,
time spent ensuring a water supply for a househdlere are significantly different coping
strategies by city) and indirect impaotsg, GDP growth). The effect of the RID projects on
neighboring communitiesill be quantified in terms of labor mobility.€., people moving to
the RID cities in response to greater demand foora

A.2.2 What is the aggregate impact of all RID projects on poverty and economic
growth (in terms of household income and value-added fdiusinesses)?

The RID IEP will measure the macro- and micro-laugbacts of the RID projects. The
macro-economic models will provide thggregate impadfe.g, GDP growthby RID city,
including both direct and indirect impact).

The aggregate (direct and indirect) impacts, botmemic activity and profits, will be
disaggregated to the level of individual househaladd firms with a number of micro-
simulations. These will differentiate impact by Behold and business income levels. In
particular, the impact of the RID projects povertywill be examined.

A.2.3What is the impact of the RID water and sanitationinterventions on health and
productivity in the communities where projects are implemented?

The Design focuses on estimating the implicatidrth® RID projecinterventiondi.e., the

five water systems and two sewer systems). A katufe of the economic models is that they
permit clear identification of the causal factars €conomic growth such as the water and
sewer systems or other enablers.

Health measurement will be dealt with qualitatively. Wajeality is tested in most of the

RID cities though the reliability of that testingdpen to questionlt is beyond the scope of
the RID IEP to install water quality monitoring sgms that would be needed for quantitative
conclusions. Consequently, the design calls famarsary of existing testing results plus
qualitative measure® (g, self-reports by households of water borne diseaser the past
year).

The combination of micro- and macro-models will\pde direct measures of the impact of
the RID projects on output, prices and wages, Onproductivity).

2 The local water utilities appear to take testiagausly, but the methodologies used for samplecsieln and
testing are not modern.
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A.2.4What is the impact of complementary RID activity wth other Program
Activities (e.qg., ADA or GRDF)?

The Design includes a number of case studies tilathvaracterize the impact of the RID
projects orother Program Activitiesspecifically the ADA and GRDF. The case studids w
focus on the intersection of benefits and costsftioe RID projects on the first hand and the
other Program Activities on the second hand.

Case studies were selected for this purpose betaeiseimber of complementary projects is
somewhat limited. Four of 146 ADA projects are IRI® city (i.e., Kutaisi) representing

260 000 USD of the total seven million USD disbdréeur percent). These projects include
a meat processor and fruit dryer (significant uséisotable water) and a greenhouse and nut
processor (small users of potable water). The numwiyerojects is sufficiently low to permit

a case study approach.

A.2.5 Other Issues Raised In The RFP

There are a number of other issues raised in thestef reference that bear upon the key
research questions such as whether overall RIDctbvgs are being achieved and distribution
of benefits by gender, age and so forth. Eachesddlother issues is described in the
following paragraphs.

Whether Goals, Objectives And Targets Of The ProjeicHave Been Achieved, If Not
Explain The ReasonsPortions of the Design were created with the messent of goals,
objectives and targets, as specified in the M&EPila mind. The following chart shows the
general organizations of these levels of impace Oaitcome (improved potable water
supply) and the Project Objective (key regionatasfructure rehabilitated) will be achieved
simply by the completion of the RID projects. Thaphct Measurement Design focuses on
measuring achievement of the overall Program GQoatdased economic growth and reduced
poverty in the regions of Georgia). The Design wiasure these things at the macro- and
micro-levels.
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2. Goal, Objective, Outcome And Activity Of The RID
PROGRAM GOAL
Increased Econamic Grimsth
* and Reduced Poverty in the [
Regipns af Geargia
Project Objective Project Objective
Key Regional Infrastricture Enterprises in the Regians
Rehabditated Develaped
[] T
Dutcome Dutcame BAbeaE Dutcame Dutcome
Improved Transgart for Imprased Improved Potabls Increased Investiment Improved Econemic
Regional Trade and Reliability af '.L'at& Supol in Srmall and Medidim Parfarmance in
Access to Socal Sarvicas Energy Supply T Enterprises Agtibusinasses
~ A i
Dersity Chckivity ::,;:;T,t I Activity Activity
R =l R{:-drj Main Ga_&_Pip_elmr Infrastructura Georpig Regiansl Agribusiness
ehabilitation Rehabilitatiaon Divslopment Dievelopment Fund Deyelopment Activity
—

Source: MCG M&E Plan

The M&E Plan identifies one assumption and a nunobeisks for achieving the intended
results. The Design includes assessment of consuwi#ingness to pay. This is approached
from an economic perspective.q, will the actual total cost of water be reduceg@RID
projects are complete) and from a consumer behaei@pectived.g, consumers’ stated
propensity to switch). The Design will permit assaent of the risk situation after
implementation of the ex-post portion of the Projee., Phase III).

3. Assumptions And Risks For Outcome 3: Improved Potale Water Supply
ASSUMPTION RISK

= Actual operation and maintenance cost can exce
= Willingness of population to pay service fee to
= Reliable water supply will contribute to owners of the infrastructure system
consumers’ willingness to pay = Limited financial capacity of the municipalities
to maintain rehabilitated systems
= GoG default on operations and maintenance

Source: MCG M&E Plan

The Design will measure the Economic Rate of RetERR) for each of the RID projects
(and for RID overall) in a number of ways. Welladtshed and relatively new measures of
ERR are used.

4, Expected Economic Rate Of Return For RID Projects
ECONOMIC RATE
PROJECT OF RETURN
Bakuriani 17,8%
Poti 15,4
Kobuleti 17,7
Kutaisi 18,0
Borjomi 15,9

Source: MCG M&E Plan

The Design will also measure the number of affebimakficiaries.
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5. Expected Number Of Beneficiaries For RID Projects
ACTIVITY | BENEFICIARIES
Regional Infrastructure Rehabilitation Project

S-J Road Rehabilitation 53 988

Main Gas Pipeline Rehabilitation n.a.

RID 265 964

Enterprise Development Project
GRDF 4 400
ADA 54 246

Source: MCG M&E Plan

A number of M&E indicators apply to the RID projecthe following chart shows these
indicators and representative Design featuresdoh éendicator. At the end of Phases | and |l
the values for each indicator will have been ediithd.e., forecast). At the end of Phase Il
the achievement of these estimates will be meallerea

6. M&E Indicators Related To The RID Projects
REPRESENTATIVE
INDICATOR DEFINITION DESIGN FEATURES
Program Goal: Increased Economic Growth And Reduced Poverty In The Regions Of
Georgia

Aggregate cumulative household
savings derived from RID and S- | Estimated overall increases in GDP
J Road Rehabilitation and at both the RID city and national
household net incomes derived levels

from ADA and GRDF
Project Objective: Key Regional Infrastructure Reha  bilitated
Aggregate cumulative savings in

Household Benefits
Generated Form
Program
Interventions

Expected savings in coping costs at

Household Savings vehicle operating costs from S-J L 2n
9 Pe 9 . . both the individual household and
From Infrastructure Road activity and savings in . .
L o : firm level and the economy-wide
Activities household utility expenditures

from RID activity levels in each of the five RID cities

Outcome: Improved Potable Water Supply

Savings In Savings in household costs Expected savings in coping costs at
9 associated with the reduction of P 9 pIng

Household household utility costs both the individual household and
Expenditures For All Y ' firm level and the economy-wide

RID Sub-Projects !ncreased water quall|ty gr_1d levels in each of the five RID cities
improved supply availability

Total number of population of

Pooulation Served cities: Poti, Kutaisi, Kobuleti, Expected number of people served
P Borjomi and town Bakuriani, by the RID project in each RID city,
By All RID Sub- . . : ; i
Pro which will benefit from the including breakdowns by gender
rojects .
improved potable water supply and age
Sys
Average amount of liters of Expected number of liters used by
Water Consumption water consumed per capita, per | different types of households and
day businesses

Source: MCG M&E Plan

Identify Any Unintended Positive Or Negative ImpactOf The Project. The Design is
intentionally very broad; impact is being measurethany different areas. We expect that
unintended positive and negative impacts will bee@pparent in both the quantitative and
gualitative parts of the Design.

Assess Impact Of The Project On Economic Growth, R@rty Reduction, Income Of
Project Beneficiaries At Various Project LocationsAs Well As At The Aggregate Level.
Each of these areas is addressed by the Desigrecbm®mic models will provide macro-
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level results. The micro-models will do the saméhatlevel of the individual household and
firm. Distributional effects will be assessed witlicro-simulation analysis.

Analyze Beneficiaries, Including Their Number, Chagcteristics, Including Gender, Age,
Rural Or Urban Location And Income Level. There will be an in-depth demographic
section for each survey. The Design provides fporeng results by gender, age, location and
income level. Note that essentially all benefi@ariive in urban areas. Consequently there
will be few results for rural areas.

Assess Sustainability Of The Projects Implementedt the end of the RID IEP we will
summarize the RID projects in terms of their sunsthility. These will be qualitative
assessments.

The project will also evaluate the effects of thregistments in terms of public deficits and tax
collection. If revenues rise as a result of thdws will indirectly tell us that these kinds of
exogenous investments are sustainable in the férurethe point of view of the
national/local governments.

Estimate Final Economic Rate Of Return For Each Prgect Funded, Comparison To The
Target Figures And Explanation For Any Difference.The Design provides for collection of
complete economic information for benefits from RI® projects. These will be compared to
project costs and a number of measures of thefaturn will be calculated.

General Lessons Learned That Can Be Used In Otheiir8ilar Projects. The RID IEP will
summarize general lessons learned in qualitatikre s part of the final report.
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APPENDIX B

ECONOMIC AND ENVIRONMENTAL DESCRIPTONS OF RID CITIE S
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B ECONOMIC AND ENVIRONMENTAL DESCRIPTIONS OF RID CITI ES

It is expected that the economic and environmesitiahtions will improve in the RID cities
as a result of the RID projects. The design ofntte¢hods to be used to measure that
improvementi(e., the Impact Evaluation Design) requires an undaihg of the present
economic and environmental situations in each Rt These conditions are described in
this Appendix.

The Appendix starts with an overview of the corati in several of the RID cities vis-a-vis
the RID IEP. This Section is a summary of an exisRRID IEP reporf. The Appendix
concludes with separate Sections on each RID city.

B.1OVERVIEW OF RID CITIES AND IMPLICATIONS FOR RID IEP

Early in the Project we formed a number of prelianinobservations and categorized them
into several areas: overall benefits, issues withvidual projects (cities) and issues with
measuring Economic Rate Of Return (ERR). We readsihese observations in the context of
the Design and have found that most remain valdieasribed below.

B.1.1Overall Benefits

Observations on overall benefits included projertenindings that influenced the Impact
Measurement Design. Different and uncertain stgudimd ending dates of the water projects
and uneven timing for the realization of potentiahefits guided our Design. For example,
the project in Kobuleti will likely not be finishdaefore the end of the MCG Compact; this

makes an ex-post study in Kobuleti very unlikelpn€equently, the Design has a strong
economic forecasting element that applies evenowitbx-post data.

The following chart shows the most current estimateR|1D project timings.

7. Current Status Of RID Projects
PROJECT WATER SYSTEM SEWER SYSTEM
(firmness of DISTRIBUTION COLLECTION | TREATMENT
dates) SUPPLY NETWORK METERING NETWORK PLANT
Kutaisi Before November | Before October Before na na
(firm) 2010 2010 November 2010 ' '
. Complete, minor
Poti .
Complete repair works Complete n.a n.a
(completed)
under way
Kobuleti Before June 2010 Before Before Before Before
(semi-firm) November 2010 | November 2010 November 2010 [November 2010
Borjomi Before October Before Before Before Before
(semi-firm) 2010 November 2010 | November 2010 November 2010 [November 2010
Bakuriani Before October | Before October | Before October | Before October Before
(semi-firm) 2010 2010 2010 2010 November 2010

Source: Board Memos.

3RID Impact Evaluation Project Preliminary Obsents Final January 28, 2009.

B-1
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We also found in feasibility studies conducted prasly, that the Present Value (PV) of
benefits are primarily “loss of tourists avoideditimarge variation in total PV of benefits
among the RID projects. In particular, almost 18€cpnt of benefits arise from the “loss of
tourists avoided” in Borjomi, Bakuriani and Kobulethile energy savings and improvement
in water quality are the most important sourceB\éfof benefits for Poti and Kutaisi.

The term “loss of tourists avoided” is subject éveral interpretations. Consequently, the
Design does not use this particular measure of eampather, the number of hotel rooms and
the occupancy rate of hotels are used as measiirapact’ The broad range of economic
indicators of impactd.g, effect on GDP, real wages, real prices) makesdhe particular
measure of impact un-necessary.

We concluded that firms and individuals have foprattical, although costly, ways to cope
with unreliable water supplies. They install prevatells and storage tanks to smooth the
water supply. In order to estimate the benefiteebfbilitated water systems for households
and businesses, clear distinction between sunk emst benefits has been made in the
Design. For existing businesses, the cost of vegltstanks are mostly sunk costs, while for
new businesses the avoided cost of new wells arks t&ill be counted as benefits. Perhaps
counter intuitively, existing firms who have alrgadcurred fixed coping coste.g, digging

a well) will be at a somewhat competitive disadegetcompared to new firms who will not
need to incur fixed coping costs. Currently, waiasts for both businesses and households
include both fees paid to the utility plus ongogaping costs. New water systems have the
potential to reduce these costs.

The planned tariff structures have businesses gaybstantially more than households, a
cross-subsidy. This is required to keep tariffeafable for households. Some businesses will
find that it is still less expensive to use theimowell and tanks rather than use the new water
system. Consequently, benefits to these businegBewt occur. Some benefits will accrue
primarily as a result of change in peoples’ behadmce the 24/7 water supply is expected to
reduce the overall water consumption. This is nyaille to idling water tanks. There are
several other potential sources of benefits wheddncareful handling; these are reflected in
the Design.

B.1.21ssues With Individual Cities

There are issues with individual RID projects @s)ithat complicate the method of measuring
impact and ERR. Obtaining a genuine baseline iniPptroblematic, since the baseline
requires data from before the water system becampestional. On the other hand, doing ex-
post work in Kobuleti seems problematic, sincewlager project is expected to be finished in
2011 or later — after the end of the MCG Companbther complexity has been identified in
Kutaisi, where the benefits will not be uniformligtlibuted, due to heterogeneity of the level
of infrastructure development. The Design refleéloese issues.

B.1.3Issues With Measuring Economic Rate Of Return (ERR)

Impact and ERR of the RID projects largely depemugeneral economic environment in the
country. The August war and the general internaliinancial situation may cause the NPV
of projects to fall precipitously. Normally, bensfare in the context of extra growth due to

4 Taking the number of hotel rooms and occupan®@srat two different moments in time could give atineate
of the “number of tourists avoided” if desired.
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the interventiond.g, a new water system). However, economic activitihe RID cities may
actually decline during the survey period due toggal economic conditions. As a result,
impact and economic benefit can be defined as iveggtowth avoided due to the water
system.

There is a well developed Design (EIRR, ENPV) faasuring the Economic Rate of Return
(ERR). However more rigorous financial method(s)rfeeasuring ERR can be added. Once
the economic benefits are estimated, forecastedjaantified, EIRR and ENPYV can be
applied to them, but there are some caveats, sudlseount rate and decision criterion in the
case of ENPV. EIRR needs more careful handlingiesihe reinvestment rate assumption is
often criticized by the academics. Some problents ®IRR can be solved by using the
Modified Economic Internal Rate of Return (MEIRREcording to MEIRR, Investments
(outflows) are discounted to the present and bengfiflows) are taken to the future. As a
result, MEIRR is an interest rate that sets PVuiflows equal to terminal value. MEIRR has
another attractive feature of being able to agdeemaependent projects with different time
horizons. We have discounted the investment ou#flfmw each RID project and have
calculated the future value of potential benefitsdach RID project and for RID generally.

B.2 KUTAISI

The situation in each RID city is somewhat différisam that of other cities. This Section
describes the situation in Kutaisi based on reviefithe feasibility reports and four on-site
visits in January through May 2009. A total of 1&mdays were spent by the RID IEP team
in Kutaisi to collect information shown in this Sieo.

B.2.1General Description

Kutaisi, the second largest city in Georgia, haspulation of 188 600 peoplelhe city used
to be a major industrial center in Georgia. Thekriactory, the main enterprise in the city,
employed about 45,000 people; the factory doespetate today although parts have been
privatized and are operating. Kutaisi was alsordez€for the agriculture, mineral and timber
industries in the Imereti region. After the collaps the Soviet Union, the region lost
traditional markets for its products and supplatiens.

At its peak, the city population was around 250,080 now it has dropped to 188 600. The
population reported prior to economic collapse eaofgia was 232,510 (1989 census),
suggesting a 1.7 percent average reduction ratarperm. The actual population of the city is
considered to be even lower, since many registiarebitants of Kutaisi reside in other areas.
The number of Internally Displaced Persons (IDBs)ding in Kutaisi was estimated at

14 180 in 2003.

B.2.2Water Situation

The city has struggled with a water supply shorfaggears. Moreover, Kutaisi has never
had a 24/7 water supply, except several smallidistin the city. Kutaisi’s first water supply
was constructed in 1928 and the system has grgdexgbnded to serve the city using only

> According to Department of Statistics of Geord#s}] census conducted in 2002
6 UNCHR, 2003, as reported in Jacobs Gibb FS
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groundwater sources. In recent years the systerddtagorated due to underinvestment in
infrastructure. The main issues related to wateblems can be summarized as follows:

B Poor condition of water distribution network resutin high leakage

B The system requires constant pumping, which is brgensive and unreliable due to
energy cut-offs (electricity supply problem hasrbeelved recently)

B Low collection rates
B High risk of water borne diseases

B Sewage treatment facilities are not operationalssaveage flows directly into the adjacent
river.

In January, 2009 rehabilitation of distributionwetk was finished on two main avenues of
the city and works were under way on another Z8edr The Kutaisi RID project is expected
to be finished by 2010.

Kuttskalkanali, the local water utility, supplieore than 180 000 people with water, plus

2 000 people in Gumati village, located to the naftthe city and 3 000 people in small
villages close to the main well field sources. Atitng to water-company records, in 2004, a
total of 37,5 million n of water were abstracted from the well fields, levfainly 18,6 million
m?® was billed to consumers.

City inhabitants are supplied with water accordim@ predetermined schedule. Different
areas have different schedules and various lermgtivater supply period. This difference is
mainly due to geographical location. About 75 petad the population receives water six
hours every other day. The rest of the populasosupplied with water on a daily basis, up to
18 hours a day. This imbalance is due to asymmiecation of residential areas in the city.
Stable provision of electricity has made it possiiol supply water to the city according to a
stable schedule. Reportedly, this increased thed Esatisfaction of households and
improved collection rates.

Almost 60 percent of city inhabitants live in apaent blocks, while the rest reside in private
houses. There are 760 apartment blocks in theR#yple have found practical, but costly
ways to cope with the inefficient water supply.atde portion of the population living in
private houses have their own wells, while inhatigaf residential blocks use individual and
community water tanks to store water.

Storing water in tanks is believed to increase aveonsumption of water, since the volumes
of water tanks are greater than the volume of waded in one day; when water is available
people empty (waste) the remaining water from amé &and fill it with fresh water. As a
result, reservoirs from which city are supplied mo¢ enough to provide water 24/7. Given
normal consumption patterns and reduction in léakise distribution network, the current
capacity of reservoirs would be sufficient to sypible city with water up to 18 hours a day.

The vast majority of consumed water by househald®t metered, while 100 percent of
businesses use water meters. Consumption for cbongthat are not metered is derived
through the application of normative values torégistered population in each apartment.
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The quality of water supplied to population repdiyehas been improving during recent
years. A laboratory operated by the local watdityittonducts water quality tests on a regular
basis and the share of substandard quality wasessdaas been decreasing. Reportedly, no
serious water borne diseases have been obsertteel ¢ity recently.

The rehabilitation project entails:

B Rehabilitation of the wells at the source

B Rehabilitation of reservoirs and pumping stations

B |Installation of new pumps

B Partial rehabilitation of the existing city netwdihoth water and sewer)

B Cleaning and inspection equipment and urgent refiaio the wastewater system in
several, most vulnerable areas

B Supply and installation of water meters for 100cpat of households
B Financial and operational restructuring of the Bketkanali LLC.
The estimated cost of the project is $20.5 millidp.to $12 million is financed by MCG.

B.2.3Key Industries

As already mentioned, Kutaisi used to be a lardastrial center, but after the collapse of the
Soviet Union, the city lost this role. However, Kigi still remains an important part of the
Georgian economy.

The main economic activities in Kutaisi are cendeva the service and trade sectors.
Industry, once the largest sector, now accountalfout 25 percent of the local domestic
product. Most of the present industry can be characterzelight industry including food
processing, small shoe factories, furniture andestmarving enterprises. The beer and
lemonade factory AlA, which is the largest privatsaasumer of water in Kutaisi, is an
important enterprise in the city. The city has vadalieloped commercial, retail and banking
sectors, which provide important sources of emplkryinOne can also observe an increasing
number of residential blocks and commercial sphegsy developed in the city.

Four new enterprises have been financed in Kubgi€iNFA, within the framework of the
ADA. These enterprises include a fruit dryer, nutgessing plant, meat processing plant and
a greenhouse. A total of 260 000 USD has beentedes these enterprises by MCG through
the ADA. These enterprises are small, but are itapbsince the Imereti region (the center of
which is Kutaisi) has a rich agricultural sectoddhere is a potential to develop agricultural
products processing facilities in the city. Anotpeoject, financed by MCG, through GRDF is
the construction of a hotel in Kutaisi.

Another factor that adds importance to Kutaistsdacation. The city is easily accessible and
remains one of the major traffic and transit pofotsthe flow of goods between Europe and
the CIS countries and Asia. The city is close toi@&’s sea ports of Batumi and Poti.

! Jacobs Gibb FS estimates.
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Recent initiative of the Government of Georgiadoanstruct the historical part of the city is
aimed at turning the city into an attractive plémetourists. Kutaisi is one of oldest cities in
Georgia, surrounded by many important and anciemtohes and cathedrals.

B.2.4Final Observations

Benefits received by citizens from current watestegn are asymmetric. Some residential
areas are located near the main water distribyijogline and as a result they benefit from
longer schedules of water supply. In the city, vehi&e length of internal water network
makes up 450 km, only 32 km is planned to be replac

Even after the completion of water system rehaiibn, citizens of Kutaisi won't be supplied
with water 24 hours a day, primarily due to leaksf non-rehabilitated water mains. This
complicates the task of measuring maximum potehgakfits, since the maximum benefits
will hardly be achieved.

In the Avtokarkhana district, with a population4sf 000 people, where the largest part of
infrastructure is planned to be replaced, realtestaces have gone up and urbanization of
this part of the city will most probably continuétivhigher rates. This part of the city will
receive more benefits from infrastructure developitiean any other part of the city. As a
result, results for this district might be treatedividually. This district is also important for
health issues, since currently 90 percent of wagiality test failures come from this part of
Kutaisi.

Due to use of outdated and inefficient water putmpthe water utility and the extensive
usage of water pumps by households to pressuritas vedectricity consumption in the city is
high. Energy usage is expected to drop by 40 pesf@ar rehabilitation. The Kutaisi
Municipality subsidizes the water utility by 4 GHiillion per year.

Some businesses.§.AlA) believe that water is and will be very expies(3,5 GEL per m
for businesses) and that the quality of water \aitl be poor. They are planning to search
for another source of water (a spring) or dig tlo&n well. According to their estimates,
costs will be lower if they utilize their own wadl transport water from nearby springs. To
develop alternative sources of water is even e&si@ther enterprises. For example, while
AlA can not use water from the well for lemonadéeer production, hotels can and do
utilize wells and might not be motivated switchthe new water supply system if the water
tariff is high.

Another observation is that governmental institosiosuch as military bases and a prison are
top users of water in the city. As a result RID EEBm has decided to treat these
organizations individually. The approach to beizgil for evaluating the impact of RID on
these organizations is discussed further in Chaptérthe accompanying Report.

B.3 POTI

This Section describes the situation in Poti basetkeviews of the feasibility reports and
three on-site visits in January through May 200%tal of 10 man days were spent by the
RID IEP in Poti to collect information shown in shfsection.



RID Impact Evaluation Project
TBSC, ACT

B.3.1General Description

Poti is one of the most important cities in Geoidji@ to its strategic significance as the main
sea port of Georgia. More than eight million tohsargo enters Georgia through the Port
each year. The population of the city is 47 400pbebPoti port employs up to 1 500 people.
The RAK Investment Authority, the largest stakeleoldnd management operator of the Port,
plans to invest many millions of dollars for furtrdevelopment of the Port and the
development of the Free Industrial Zone (FIZ) abthe Port.

B.3.2Water Situation

The Poti water system rehabilitation is essenti@ignplete. The new system became
operative on January 19, 2009. Reservoirs and tnsiNPoti and Grouli-Norisi water
pipelines are finished, with 40 kilometers of theernal water network rehabilitated.
However, the 24/7 water supply is not yet availdbléhe city inhabitants. The local water
company is refraining from full delivery until meireg is complete. Water meters are installed
for 70 to 80 percent of the population. After tleenpletion of the metering process, 24 hour
water supply will be provided to the city. About prcent of population will be using
collective meters, while the rest private ones.tArofactor inhibiting 24/7 water supply is
that switching of new water system, with highersstee, is expected to create problems for
existing, outdated part of the water distributigatem. During the interview, the head of the
Poti water utility mentioned that more than 120abein the water distribution system have
been observed since February, soon after the negr a@pply system became operational.
The majority of them have been repaired and wor&siader way on rest of the cases.

Currently, water is still supplied to city inhabita according to a predetermined schedule for
several hours a day. Households generally use waatks in order to cope with the water
supply schedule. More than 80 percent of the pdlomaises water tanks. Extensive use of
water pumps by inhabitants results in high enespge. Water wells are not common in Poti,
since the quality of underground water is poor. ldeevr, there are some places in the city
where the quality of groundwater from the well mordess meets the minimum standards.

Previously, the shortage of water at the sourceth@snain reason for scheduled supply of
water. Diseases caused by the water shortage le@vedbserved twice in recent years. In
2002, up to 500 inhabitants were infected by hépatnd 30 people in 2006. Recently, in
March 2009 another case of infection occurred alghahe reason.é., water, food or some
other source) is not yet confirmed.

The Poti Sea Port is the largest user of watdnarctty, mainly for two reasons. The Port
provides ships with water, 1 000 to 1 508 ahwater per day on average, and at the same
time the Port has the largest number of employeé#se city, up to 1 500. Water is supplied to
ships entering Poti through expeditor companiegr¥ship is serviced by a certain transport
or expeditor company. The expeditor company costde Port and asks for a certain amount
of water for their ship. Then the Port suppliepstwith potable water. In the past there used
to be problems with water supply and in about tercent of cases ships had to wait a day or
two for water; this problem is now solved. The praf water for ships entering the port is 4,5
USD plus 18 percent VAT perin

8 According to DS 2002 census.



RID Impact Evaluation Project
TBSC, ACT

It is expected, that demand for water from the messes in the FIZ will average 30 thousand
m® per month. It would have been almost impossiblerawide the FIZ with such amounts of
water without the new water system. However, inXaeobs GIBB feasibility study, dated
March, 2006, demand from FIZ was not taken intmaot while calculating the future
expected demand. It is still unclear what will be lemand for water from the FIZ, since out
of about 150 potential tenant places, only two Hasen occupied and the consumption of
water largely depends on the nature of businessies tleveloped in the Poti Free Industrial
Zone.

The rehabilitation project addressed the followisgpes:
B Construction of the new headwork at the Grouli Sgp8ource
B Construction of a 47 km transmission water pipe{@eouli-Nosiri)

B Emergency rehabilitation of the existing transnaesg5 km water pipeline (Nabada-
Nosiri)

B Emergency rehabilitation of the water supply netwiarPoti
B Supply and installation of water meters for 100cpat of households
B Financial and operational restructuring of the Hekalkanali LLC.

Total cost of the project is 15,87 million USD, imavhich 5,5 million USD is financed by
MCG.

B.3.3Key Industries

The Poti Sea Port is the most important enterpnisiee city, employing up to 1 500 people. A
very large part of local economy is developed adoRart activities. Warehouses,
transportation and logistics companies have offasebrepresentations in the city. More than
4 000 companies are registered in the city. Regddikora, the largest Georgian meat
producer, opened a new factory in Poti, which suipply Western Georgia with meat
products.

Development of the FIZ in Poti is expected to keertain driver of economic growth of the
city and the region as a whole. Construction withi FIZ is expected to become one of the
largest sectors of the local economy. One can@raatice increasing number of residential
and commercial spaces being developed in Potihdhe business is also expected to grow
further. One of the projects financed by MCG thio@RDF was construction of a hotel in
Poti.

B.3.4Final Observations

Citizens have concerns about the new water sydany believe that pipes in residential
blocks are outdated and that they will fail undé#®ur high pressure. Another concern stems
from public water meters, which are (or going t9 installed for residential blocks. People
believe that allocation of water fees will not lagr fand will be subject to continuous disputes.

It is expected that collection will amount 60 toth@usand GEL per month, after the
completion of metering process. In the past cabectates were low, 5 to 7 thousand GEL
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per month, currently standing at 25 thousand GEiseBtially 100 percent of local businesses
have their own water meters, although many busasesperating out of homes.g, car
washes) are not metered.

While forecasting Poti water demand quantity, th&was not taken into account. We will
clarify whether the new water system is able toiserFIZ once it is developed.

Representatives of the local municipality believattit will be difficult to determine the
effects of the new water system. However, the caatlon of improved electricity and water
supply will bring benefits for businesses. Theyidead that the opening of Nikora’s meat
production factory in Poti can be attributed tdogtaelectricity supply. The entrance of SJS in
Poti is another argument for this. New water sysbenthe other hand will facilitate
construction to be undertaken in FIZ.

Like Kutaisi, governmental institutions are larggnsumers of water in Poti. Three military
bases located in Poti are one of the top usersatdmAnother military base located in Senaki,
a nearby city, is also supplied with water by tleéi Rater utility’. Given the importance of
governmental institutions in terms of water constiamp the RID IEP team decided to
approach this issue separately and details aras$isd further in Chapter 8 of the
accompanying Report.

B.4 KOBULETI
This Section describes the situation in Kobuleidshon reviews of the feasibility reports and
three on-site visits in January through May 200%tal of eight man days were spent by the

RID IEP in Kobuleti to collect information shown ihis Section.

B.4.1 General Description

Kobuleti is a small town located on the Black Seast, with a population of about 20 000
people!’ The town is the most popular place in Georgiadarists in summer and during
peak season the maximum number of tourists red&he80™ Total housing stock in the city
is around 6 100, most of which are private houdgpsto 18,000 households reside in the city.

During recent years the tourist infrastructure wbkileti has been evolving and many hotels
and guesthouses have been built. Kobuleti is egddotbecome the major tourism center in
the area. Privatization of state owned enterpiisése Adjara region increased both Foreign
Direct Investment (FDI) and domestic investmerthia tourism infrastructure of the city.

B.4.2 Water Situation

Water is supplied to city inhabitants on averagédaiten hours a day, according to a
predefined schedule. The difference in length alewsaupply is mainly due to geographic
location {.e. locations far from the pumping stations are swggpWater for shorter periods of
time each day).

° Recently, Poti water utility took control over S$mwater utility
1918 600 by 2002 census and 20 964 people, 5 078=holds, according to Kobuleti City Administration
1 Kobuleti Municipality estimates
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The initial design of the system (during the Soeiet) was to construct a 10 006 reservoir,
pump water into it from the source, and then relygoavity flow to supply the distribution
system. However, construction of the reservoir m@sfinished; currently water is directly
pumped into the network, resulting in low pressairgh pumping costs and variable supply.

There is no data available on current water consimmysince neither produced nor
consumed water are metered. Preliminary estimdteater consumption can be made
though. According to Kobuleti water utility, 2.6 liion cubic meters of water was pumped to
the system in 2008 and it is estimated that orflyniillion cubic meters of water were
actually delivered to customers, suggesting 59%-Rewenue Water (NWR) ratio.

Due to the low pressure and unstable water suppyyinhabitants have dug their own wells,
and installed water tanks to provide access tongat& . This is particularly important for
households that utilize their homes as guesthotik®sseholds residing in apartment blocks
have installed private pumps to ensure that watgetres high floors. Coping costs for hotels
are even higher, since they need large water tam#tsnore efficient (and energy intensive)
pumps to create comfort for visitors. Costs assediavith installment of water tanks are not
trivial. One of the small hotels, with 70 beds, repgp to 8 000 USD to dig the well and
install an elevated water tank sufficient for tlodh.

The rehabilitation project entails:

B Rehabilitation of the pumping station (3 pumps)

B Construction of a reservoir

B Rehabilitation of main pipes in vicinity of the ezgoir-pumping station
B Repairing the well shafts

B [nstallation of equipment along existing pipes

B Installation of measurement instruments and settpgauging stations
B Repairing the existing water network

B Repairing the existing waste water network and gomptations

B Installation of water meters (5 700 households Z0@igroup meters)

B Construction of waste water treatment plant udsigpthyto-depuration technology.

The cost of the project is estimated at 22,2 milldSD, from which 18,8 million USD is
financed by MCG. The project is expected to besfied in two to three years. The exact
completion date is not yet known.

B.4.3Key Industries

Tourism is the largest and most important indusstrigobuleti and main source of income for
households. Besides luxury hotels, inhabitant&zattheir homes as guesthouses. The largest
majority of households living in private housestneoms to Georgian and foreign tourists
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during the summer season. According to Kobulety &dministration dat& households
accommodate up to 15,000 tourists during summatewattotal of 126 hotels accommodate
up to 5,500 visitors. It is estimated that duringnsner 80,000 tourists visit the city. Large
numbers of tourists visiting Kobuleti come fromgt#doring Armenia. The season in
Kobuleti lasts for 1,5 months.

Apart from hotels and guesthouses, businessegiathare developed mainly around the
tourism industry. Large numbers of cafes, restasrand similar enterprises are open in the
city during summer, while only few of them remapea all year round. Retail activities, such
as small shops appear in the city mainly in summer.

The food industry is also small in the city, maidlgsigned to serve the permanent population
during the year and tourists during summer. Bakegaedairy factory and other similar small
scale food processing enterprises operate in the ci

Privatization of state owned enterprises in Adjagion accelerated the growth of tourism
sector and development of infrastructure. Up tthd@ls are expected to be built by Kazakh
investors, one of which is a 28-story hotel, w@thmillion USD. High demand for hotels
resulted in increase of the construction sectoref Georgian real estate developers are
building large hotels and residential blocks in ¢itg. Recently, Georgian Palace Hotel, a five
star, 156 room hotel opened in Kobuleti. Spring pad of Autumn are good time for
construction works in the city. Owners of hoteld gesthouses use their savings to
reconstruct their building, or expand the sizeheirt hotels and guesthouses.

The August war with Russia had significant negaiimpact on Kobuleti. The number of
tourists decreased significantly and householdshaisthesses failed to repay the seasonal
loans which they borrow from banks to make up theirses and tourist facilities for the
summer (actually, for August). The Government destba bailout package of 15 million
GEL to save households in trouble. On the othedhtne local municipality failed to collect
planned taxes and couldn’t finance planned infuastire development projects.

The war, combined with the global financial/econowrisis decreased the investment inflows
to the city. During the first three quarters of 80@ore than 100 construction permits were
issued while during the last quarter of 2008 onherpermits were issued.

B.4.4Final Observations

The sewer system is the main problem for city intaaits and businesses. During focus
groups with households and interviews with busiegsgeople mentioned that during the
summer the sewer network becomes overloaded agdabe serious sanitation problems.
The capacity of the sewer is not enough and umiéssehabilitated it will be very difficult to
connect new hotels to the sewer network. Even tar@ian Palace Hotel, mentioned above,
had difficulty connecting to the municipal sewest®m. Inefficiency filtration systems results
in flows of unfiltered wastewater into the riverhieh on the other hand flows into the Black
Sea. A water shortage is also a vulnerable prolidemity inhabitants, but they have
developed coping strategies and are able to seaoire or less stable water supplies.

In Kobuleti the sewer service fee is higher thatewaupply fee. Households pay 0,80 GEL
per household member for water, and 1,00 GEL fawesservice. The same is true for

12 As reported in THALES-EC — SOGREAH — GKW Feastiltudy, 2006
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businesses, however they pay 1,70 GEL per cubiemoéivater and 2,30 GEL per cubic

meter of wastewater discharge. Only few businegsemetered in Kobuleti, while no
households are metered. As a result, payment fteraad sewer service is based on
normative water consumption, predetermined by tagenutility. Households, who rent

rooms to tourists, have to pay 2,00 GEL per toufisbther interesting point is that people
living on first and second floor have to pay a legfee than those living on higher floors.

This is due to the fact that water reaches lowsarfl better and as a result it is considered that
water consumption is higher.

Poor service creates reluctance among househaidsiemmesses to pay water bills. Only 27
percent of households pay water bills, while fosinasses and other organizations the
collection rate is 95 percent and 77 percent rasdg The overall collection rate is 49
percent.

It is expected by local government officials thed¢anstruction of the water supply system and
sewer network will create additional incentiveslboisinesses to enter the city. The head of
the Kobuleti Municipality mentioned to the RID IEfat the decision of foreign investors to
build a 28 storied hotel in Kobuleti was facilitdtehen they heard about the upcoming water
system rehabilitation project. However, it’s difflcto infer to what extent the rehabilitation
project influenced their investment decision.

B.5 BAKURIANI
This Section describes the situation in Bakuriaasda on reviews of the feasibility reports
and three on-site visits in March through May 208%otal of eight man days were spent by

the RID IEP in Bakuriani to collect information st in this Section.

B.5.1 General Description

Bakuriani is a small town in the Samtskhe-Javakiegfion. It is part of the Borjomi
municipality and is a very popular place for winteurism. The city has a permanent
population of 2 000 people and 560 households. Bakithosts 3 000 tourists at any one
time during the peak tourism season. The skiingrtes located at an altitude of 1 700
meters. Bakuriani is also a popular place for sarduring the summer. As a result, unlike
Kobuleti, Bakuriani benefits from longer touristsens.

B.5.2Water Situation

The water supply system was first constructed ikuBani in 1936 and the newest pipes in
the distribution network date back to 1972. Thedatéd water system is unable to operate
efficiently and the population cannot be suppliethvaigh quality water 24/7. Minimum
length of water supply is on average five houraya @uring the spring, water can be
supplied 24 hours a day. However the quality ofewat very low, especially during the
spring.

The water utility does not have sulfficient filtegisapacity (12 liters per second, versus the
required 90 liters per second) and as a resulltergd water is supplied to inhabitants. Water
supplied by the water utility is not used for diimdx Potable water is collected by households
from nearby springs. Automobiles and horses ard f@eransporting potable water from
springs.
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The water reservoir is not sufficient to meet tkendnd for water. The capacity of the
existing water reservoir is 1 000°mnd according to the ongoing water system rehatiin
project construction of two 2 000%mapacity reservoirs are planned. According to tewa
utility representative, water is clean during wiraed it gets muddy during spring, due to
snow melting. During cold winter weather the watepply system easily fails and 80 percent
of households have to bring water from nearby gstin

Some hotels in the city have their own water sugpitem. For example, the Villa Park
Hotel, one of the largest hotels in Bakuriani, bast its own 19 km, 70 mm diameter water
pipeline which connects the Hotel with the old ree&, which has also been rehabilitated by
the Hotel owners. Despite this autonomy, the Hoésl three 16 frwater tanks to meet the
water demand of guests. It is estimated that oregee one tourist uses about 0,75ah

water per day. As a result, the Hotel does notweger supplied by water utility, they only
pay for the sewer. Other hotels have also foundtioa ways to avoid dependence on the
local water supply.

The water rehabilitation project entails:

B Water supply-water quality improvement and secwftgupply

B Production metering

B Leak reduction and network management

B Reduction in infiltration, exfiltration, blockagepoding and breakages
B Household and business metering

B Improving operation and maintenance capabilities

B Improving laboratory test facilities.

The total investment amount for the project ismjBion USD, from which MCG will
finance 6,7 million USD.

B.5.3Key Industries

Tourism is the major source of income for locailzeihs. Besides luxury hotels, inhabitants
utilize their homes as guesthouses. More than #lsare present in the town. No other
important businesses are developed in the resalizitiuals and households residing in
Bakuriani or nearby villages supply natural fooddurcts to hotels and visitors. Unlike
Kobuleti, the population of Bakuriani and nearbNages benefit from longer tourist season,
but the scale of the business is smaller.

B.5.4Final Observations

One important feature about water consumption ikuBani is that due to low winter
temperatures, people leave their water taps oppretent pipe freezing. This increases the
consumption of water to quite high levels. A simpgenomenon can be observed in Borjomi
with much less in Kutaisi, Poti and Kobuleti.
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There are some doubts whether hotels will switomftheir own existing water supplies to
the central water supply system. Some hotels dlaanhwater is and will be very expensive;
they believe it is less costly for them to trans$peaiter from the spring. For example, in an
interview a Villa Park Hotel representative menédrthat in case of improvement in the
water supply, they will continue using their owwiféies together with water supplied by the
utility. Today, the Hotel spends on about 750 Glaletectricity per month (for pumping)
water, while 300 GEL is spent on bottled waterdoinking. The hotel uses 30°rof water

per day. They have also assigned two technicdltstaieal with their water supply.

Officially, water costs 3,6 GEL per¥for enterprises, while households pay 1,0 GEL per
household member per month. However, because ldueist have operating water meters,
hotels are charged a fixed fee per visitor, whichdtimated to use 0,75 of water per day,
almost four times as much as normal. Given thecditfy to account for the exact number of
visitors, the water utility claims that hotels ateeating and the total sum collected from
hotels during one month in 2008 amounted to 29GBQ.**

The structure of the Bakuriani economy is simitatttat of Kobuleti and Borjomi (discussed
below). This enables us to combine these threesari one stratum, which makes is easier to
find a group of cities for control purposes.

B.6 BORJOMI
This Section describes the situation in Borjomidobsn reviews of the feasibility reports and
two on-site visits in March through May 2009. Aalbof eight man days were spent by the

RID IEP in Borjomi to collect information shown this Section.

B.6.1General Description

Borjomi is one of the best known resorts in Geosgyid it used to be a popular place for
tourists during the Soviet era. With a populatiéii® 000 people, Borjomi remains a popular
place to visit during the summer. The majority @itors come from other parts of Georgia.
The maximum number of tourist the city hosts i9D0B people at a time. Famous for its
springs, the town is where the Borjomi mineral wéetory is located.

B.6.2 Water Situation

The water supply system was constructed in BorjoriB32 to 1935. The total length of the
internal distribution network is 54 km and the léngf sewer network is 18 km. The entire
distribution network and sewer system will be reptawithin the framework of the RID
project. Construction of a new reservoir and therpgeline (22 km) connecting the
reservoir with the city is planned. Pumping stadionll also be installed in several areas to
provide sufficient pressure. The project is expgttebe finished by 2011.

A total of 7 000 households are supplied with watethe water utility. There are 5 500
households in Borjomi and 80 to 90 firms. Up top&dcent of the city (located on lower
altitude areas) is supplied with water eight toenfours a day, while the rest is supplied only
six hours a day. The main problem that causesruptd supply of water is the small volume

13 This suggests (only) about 365 guests per nighihdihe high season (29 600 GEL + 3,6 GELfm
0,75 m/guest-day).
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of the water reservoirs; after the reconstructibthe reservoirs the water utility will be able
to supply the city with water at least 18 hoursag d

There is not sufficient filtering capacity (slovitéiring) and currently mostly unfiltered water
is supplied to the population. Chlorination is statble; the water utility uses it from time to
time. The water utility claims to have a good laiory and five to six water tests are
conducted in every district every day. Reportetiiigre have not been recent cases of water
borne disease in the city. When the Gujarula Rjwéich supplies 60 percent of the city with
water) gets muddy, the water utility utilizes punipsated near the Borjomula River to supply
the city with cleaner water. However, pumping c@stshigh and in case they are switched
on, on average 10 000 GEL is paid for electricey month.

Reportedly, when the water is on pressure is enfaghater to reach high storied buildings.
In order to smooth consumption up to 80 percerh@fpopulation uses water tanks (orie m
on average), while very few people use wells. Shmeseholds have their own springs. When
water is muddy, usually during springtime, peopendt use municipal water for drinking.
Some people prefer to bring water from springsneveen the municipal water is clean.
Some people hold the water supplied by the ufifdyn day to day. A few people boll
municipal water before use.

Only five or six water meters are installed in #mgire city. The water utility does not wish to
install other meters because they are frequentiyad@d by variable water pressure. Damages
are also caused to the meters by muddy water. Hrergequent failures in the distribution
system; losses in the water supply and distribugigstem is an important problem for the
water utility. Almost 50 percent of water is lost the way to Borjomi (in Tsagveri). Losses

are huge in the distribution network as well. Oh&he most serious problems for the water
utility is low collection rates — only 15 to 20 pgent of the population pays water bills
regularly. Collection rates from businesses atimost 98%.

The rehabilitation project entails:

B Raw water treatment plant (RWTP) at Sadgeri

B 7 km trunk main from RWTP to Borjomi reservoirs

B Re-equipment of Sadgeri spring water intake andgingistation

B Rehabilitation of Borjomi water supply distributioetwork and meters installation
B Reconstruction of potable water reservoirs

B Supply of water meters.

The cost of the project is estimated at 11 millig®D from which MCG is financing 8,8
million USD.

B.6.3Key Industries

Tourism is the largest industry in Borjomi. Hotedsiesthouses and local households
accommodate up to 15,000 tourists during summe.rilimeral water industry is also very
well developed in the city. The mineral water fagt@wned by Georgian Glass and Mineral
Water (the Borjomi brand) employs up to 700 people retail and food processing
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industries are designed to serve permanent thdgtapuof the city and incoming tourists
during the summer season.

B.6.4Final Observations

Water is an important problem for the local popolatand businesses in the city. It is
impossible to rely on the supply of water from teger utility and people have developed
coping strategies to secure their water supplyikgrfobuleti, Kutaisi and Poti and like
Bakuriani natural springs are a popular alternagwarce of water supply in Borjomi. Unlike
other RID target cities, municipal water is rareied for drinking purposes. Especially hotels
and guesthouses are reluctant to offer municip&mfar drinking to visitors in order to

avoid potential problems. They mainly bring watenh nearby springs. Municipal water is
mainly used for technical purposes. As for copitngtegies, some hotels and guesthouses, as
well as individual households have their own tattkensure 24/7 access to water. Others
have dug their own wells.

Like Bakuriani and Kobuleti, Borjomi’'s economy mbimelies on tourism and as already
mentioned, can be included in the same stratadioiral purposes. These three cities will be
handled as one economy and will be compared towpgof cities with similar characteristics.
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C HISTORY, THEORETICAL UNDERPINNINGS AND PRACTICAL US E OF CGE
ANALYSIS

The previous Section described CGE analysis intijgedderms. This Section discusses the
history and theoretical underpinnings of CGE analgad models.

A CGE model is based on general equilibrium thefinst developed by Walras (1874) over a
century ago and then elaborated and improved uponany others such as Edgeworth,
Arrow, Debreu, Scarf and others. In 1954 Arrow 8mdbreu introduced the first complete
general equilibrium model. Over the past half-centhe CGE model approach has been
refined and applied to numerous economic problémegjding impact evaluations.

General equilibrium models, of which CGE modelsare variant, consider all parts of the
economy and can model how the introduction of egpchange, a policy, an intervention or
another shock will ripple throughout the economystiag shifts in prices and output-levels
until the economy reaches a different equilibridine responses by various sectors and actors
of the economy to the shock would thus be the impbthe shock. CGE models can be used
to examine and quantify impacts retrospectively alsd can be used to prognosticate using
scenario analysis.

General equilibrium theory remained a conceptuah&work for nearly 100 years due to the
limitations of computers and their ability to modelmething as complex and robust as an
economy. However, with advances in computing teldgthis barrier has been largely
removed.

1.1THEORETICAL ORIGIN

To find the historical origin of general equilibniutheory, we have to go back to the Marginal
Utility or Neo-classical School (school of economactive in the third quarter of the 19th
Century). From the theoretical basis of this sch@alssen (1854), Jevons (1871) and Walras
(1874) — who used mathematical notations— and Mefi@g1) — who did not — made the first
steps in the development of the theory. The mdst&fe and relevant author among them,
and the one who can be considered the father @rgkaquilibrium theory, is Walras (1874).

General equilibrium’s simplest problem lies in #ralysis of exchange economies. In this
type of economy, the demander’s budget restrigi@stablished by his initial resource
endowment and the price index. The individual desrfanction represents the equilibrium of
the individual consumer confronted with the giverte system. The market demand function
is obtained as the aggregation of individual fumtsi and market equilibrium emerges when
we find a price for which the addition of net demsequals zero. This idea was already
expressed by classical economics theory whentédsthat supply should match demand,;
Cournot (1838) in his discussion on internationahey flow and Mill (1848) in his
arguments on international trade, had already sehsdevertheless, its expression as a
mathematical equation set is due to Walras (1874).

Years later, Pareto (1909) defined a property aketaequilibrium. If every consumer kept an
equilibrium assignment of his goods and if utifityctions were susceptible to being
differentiated then it meant that goods were dblesand that an infinitesimal assignment

% For the RID IEP, CGE analysis is being uatthis moment to quantify impact prospectivBlyring ex-post
work (by the RID IEP or others), CGE analysis can eduisquantify and understand impact respectively

c-1
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would not affect the utility levels if it did noffact the budget restriction levels. The so-called
Pareto optimum could happen in competitive equiiiorbut it would require more severe
conditions. The first theorem to develop this guestvas the one elaborated by Arrow
(1951).

The following step in the development of an econsrggneral equilibrium was the
introduction of production under the condition ot taking time into consideration. The aim
was to minimize production costs given the markitgs. As in the previous case, market
equilibrium could be achieved when, at one pricgpsy matched demand.

Although Walras contemplated a productive sectorsehindustries only produced one good,
the natural generalization of this model includeel introduction of more than just one
output, a task completed by Hicks (1939).

Previous to that, Cassel (1918) had developed a&hwath a productive sector, understood as
a set of potential linear activities. He appliesiraplified Walrasian model that preserved
demand functions and production coefficients bdtrébt deduce the demand functions from
the utility functions or preferences. The model \yageralized by Von Neumann (1937) to
allow the articulation of production in a spatiahtext.

Koopmans (1951) made a more complete and elaboaatdgisis creating a model where
intermediate products were explicitly introducedt Bre general linear model of production
was not sufficiently appropriate to treat the clead€ activities as a cost-minimizing process,
given the price vector and the quantities. Minirtimahad to be replaced by a condition
according to which no activity could provide betefind no activity in a competitive
equilibrium could suffer any losses.

This was exactly the condition used by Walras ity define production equilibrium in a
model with fixed production coefficients. In anyseathis condition was first used in a
general production model by Von Neumann (193Ayas called the Neumann law for
production activities models.

On the other side, an alternative model of the petide sector was developed that
emphasized productive organization or the enterpather than activities or technology. The
equilibrium condition in the productive sector what each enterprise maximize its benefits,
obtained as the value of the input-output combamatin its production possibilities, given the
input and output prices. This vision of productiorade explicit in a partial equilibrium
context by Cournot (1938), was already implicithe work of Marshall (1890) and Pareto
(1909) and became quite explicit in a general doyuaim context in the work of Hicks (1939)
and especially in the Arrow-Debreu model (1954).

It is exactly this model, that of Arrow and Debi@954), that we can identify as the first
complete general equilibrium model. It formally damstrated the existence of equilibrium
with a productive sector formed by enterprises hEaterprise had a set of production
possibilities based on the resources it owned.prboductive sector reached equilibrium when
each enterprise chose the input-output combinatidis set of technical possibilities that
maximized the benefits at market prices. This medsd, in addition, the first to directly
include preferences in the manner of Walras thrdugiotheses on the demand side.

To the end, the theory that Walras developed wasnibst complete and detailed general
temporal equilibrium model ever elaborated, sonmgthotally unexpected given that it was as
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well the first formal general equilibrium model. WWes was able to achieve a model where
money, production, saving level, the prices of tgjoods and services and the interest rate
were all determined. Obviously, its later developtrmmpleted and improved the original
version.

C.1FROM THEORY TO APPLICATION

The step from the theoretical to the applied dinremok place between 1930 and 1940,
when discussions arose on the feasibility of calind) Pareto optimal resources allocations
for an economy that was socialist and susceptibbeimg used by planners (see Von Mises,
1920; Hayek, 1940; Robbins, 1934; and Lange, 1938)ntief (1941) with his input-output
analysis made the subsequent development, actbellyost decisive step in the attempt to
reconstruct Walras’ theory to an empirical dimensand to definitely apply it to economic
policies.

Later on, the linear and non-linear planning modélhe 1950s and 1960s, based on the
works by Kantarovich (1939), Koopmans (1947) ariterd, were seen as an improvement of
the input-output techniques through the introducbboptimization and as the first attempt to
develop an applied general equilibrium.

In the 1950s, attention moved from a derivatio@ofmparative Statics to demonstrating the
existence of equilibrium. Wald (1951) had alreadfedded Walras’ law and had provided the
necessary proofs to demonstrate the existenceudlfteaum. The use of differential calculus,
topological analysis and the theory of convexitpwed authors as Arrow and Debreu (1954)
and others to demonstrate the existence of equilibin very general models. The main
mathematical tool that they used was Brouwer’sdipeint theorem.

Scarf (1973) developed a computational algorithriini fixed points that satisfied the
conditions of Brouwer’s fixed-point theorem. Thlg@ithm could be used to calculate
equilibrium in economic models.

Many of the first general equilibrium models uskis @lgorithm for their resolution. Some of
the present models are still based on that metitthugh more rapid variations developed
by Merril (1971), Eaves (1974); Kuhn and McKinnd®T75), Van der Laan and Talman
(1979) and Broadie (1984) are also used. Frométter] Merril’s variation is the one most
often applied. Newton-type methods or local lingaechniques can be as well implemented.
Even though convergence is not guaranteed, thesmkthods can be as quick, if not more,
as the former.

Another approach, implicit in the work of Harberd&962), consisted in using a linearized
equilibrium system to obtain an approximate eqtiliilm and, in certain cases, to improve the
initial estimator through multi-stage proceduredrsd approximation errors are eliminated.
This method was also adopted by Johansen (196@)jngroved by Dixon, Parmenter,
Ryland and Sutton (1982), de Melo and Robinson@},28nong others, who elaborated the
first applied general equilibrium models as such.

C.2 COMPUTATIONAL ISSUES

The main problems faced by applied CGE modelers kbhanged substantially over time. As
emphasized by Shoven and Whalley (1984), initiddre was a lot of concern about the
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power of computational methods to find the solutmtarge and non-linear systems of
equations.

Today, after the development of efficient algorithta that purpose, attention has switched
towards the availability of reliable data for catibon, or towards systematic sensitivity
analysis to evaluate the impact of different partamealue choices. Furthermore, in an
attempt to obtain more realistic model specifiaaticauthors have incorporated novel
assumptions: imperfect competition in product aaatdr markets, factor mobility between
different spatial locations and structural equagioglated to inter-temporal optimization by
firms and consumers.

There is standard software to completely adjust,dalibrate models and reach equilibrium
points. The most popular include GEMODEL, GEMPAQidaespecially, GAMS, with all
their different solvers, or resolution algorithn@apted to the different models’ necessities
(e.g, database dimensions; multiregional, dynamic aticsmodels). It seems that nowadays
the problem is not to resolve the equilibrium lag,n other fields of economic theory, the
difficulties in obtaining data in order to specifie parameters and the skill of the economists
to actually specify them.

At the beginning of the 80’s, the World Bank deysd the General Algebraic Modeling
System (GAMS). It was created to build a CGE madelapture the impact of the NAFTA in
USA, Canada and Mexico. It was specifically desthfee modeling linear, nonlinear and
mixed integer optimization problems. The systemsigecially useful with large, complex
problems. GAMS is available for use on personalmaters, workstations, mainframes and
supercomputers. GAMS allows the user to concentratdie modeling problem by making
the setup simple. The system takes care of the¢onsuming details of the specific machine
and system software implementation. GAMS is esfigaigeful for handling large, complex,
one-of-a-kind problems which may require many rievis to establish an accurate model.
The system models problems in a highly compactretdral way. The user can change the
formulation quickly and easily, can change from sakrer to another, and can even convert
from linear to nonlinear with little trouble.

GAMS lets the user concentrate on modeling. By iefitting the need to think about purely
technical machine-specific problems such as addadsslations, storage assignments,
subroutine linkage, and input-output and flow cohtGAMS increases the time available for
conceptualizing and running the model, and anafyie results. GAMS structures good
modeling habits itself by requiring concise andatspecification of entities and
relationships. The GAMS language is formally simttacommonly used programming
languages. It is therefore familiar to anyone vpitbgramming experience.

C.3 REPRESENTATIVE USES OF CGE ANALYSIS AND MODELS

One of the great advantages of general equilibmuodels is their capacity to explain the
consequences of major changes in a particularrsiectelation to the economy as a whole.
The consequences of a change in an economic @okclrequently analyzed assuming that
changes are generally small and using linear appesabased on relevant elasticity estimates.
If the number of sectors is small, two-sector me@el used in international trade theory are
equally employed. However, if it is a disaggregatemtiel and several changes take place,
there is no option but to resort to the constructbgeneral equilibrium numeric models for
the economy to be studied.
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Reviewing the pioneer applications of this typerafdeling, we find the main areas on which
applied general equilibrium models have had a gnepact. These uses of general
equilibrium models, of which CGE models are oneardr are described in the following
Sub-Sections.

C.3.1Fiscal Policy Analysis

In the taxing area, from the first two-sector med®y Harberger (1962) and Shoven and
Whalley (1977) we have moved to modeling on a gresdale like Piggot and Whalley
(1977) did for Great Britain; Ballard, Fullertorh&en and Whalley (1985) for the United
States; Kehoe and Serra-Puche (1981) for MexicteKE 980) for Holland and Piggot
(1980) for Australia, among others. This is theaasere this type of economic modeling has
been more widely adapted and developed.

C.3.2Trade Policy Analysis

The analysis of general equilibrium applied to shedy of trade policies has revolved around
the issue of protectionism and its consequences@conomy'’s efficiency and well-being.
Trade models can be classified into two main gro@usthe one hand, there are small
economy models (closed economies), whose main desistic is price endogeneity. On the
other, we find great economy models (open econgrthes incorporate the assumption of
price exogeneity in all trade goods.

We can mention, among others, the global generalilrgqum models developed by
Deardorff and Stern (1986) and Whalley (1985b) tierte used to evaluate political options
in the negotiation rounds at the GATT meetings.ddpParmenter, Sutton and Vicent (1982)
attempted a great scale model in Australia thableas used by government to evaluate
various commercial options in that country. Alsgraup of models developed by the World
Bank for different countries (Dervis, De Melo andfison, 1982) has provided information
to the decision-making processes of the borrowmgtries, as well as to different trade
liberalization options for various developing caugs.

C.3.3Migratory Policy Analysis

Applied general equilibrium models are also usethenstudy of population movements.
They may adopt a purely urban perspective, asamibrk by King (1977), or a regional
perspective, as in the analysis made by Kehoe avoldl (1991) on the Mexican economy.
The latter analyzes the effects of alternativeddigmlicies on emigration from rural to urban
areas.

C.3.4Interregional Policy Analysis

The impact of interregional policies has also baealyzed with these instruments. We find
the works by Jones and Whalley (1986), which dgveloegional model for Canada that
emphasizes issues related with partial labor ntgbierra-Puche (1984) develops the same
type of model for the Mexican economy, and Ginshwagd Waelbroeck (1981) for the Indian
economy.

C.3.5Aqgrarian Policy Analysis

Good examples are the works by Keyzer and Wim (J,9940 analyze food policies in
Indonesia or that of Parikh (1994) on Indian agrapolicies. The latter is focused on the
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public distribution system (PDS) according to whilth government provides and offers
some first necessity goods (rice, sugar, oil, flaud gasoline) at prices below the market
price. Golden and Knudsen (1992) study the effettsade liberalization on agriculture.

C.3.6 Stabilization Policy Analysis

The adverse external shocks experienced by mostajmd countries from the beginning of
the 1980s, with falling exports, foreign trade Esshigh interest rates and debt increments
due to the US dollar appreciation, led, togethehwhe decrease of trade bank benefits, to
drastic adjustments. Subsequent adjustment progremesdesigned mostly separately by the
IMF and the World Bank.

These programs were characterized by emphasizitgdeonand, when reducing short-term
depressions, and measures on the supply sidellihaed for greater efficiency through
structural adjustments. The two components of ttaeg)y (stabilization and structural
adjustment) were not casually separated, partlytatiee dimension of the required
adjustments.

Macro-models and standard general equilibrium nwdaVle proved inappropriate to analyze
these problems. The elevated aggregations of nmaodels tend to consider the movement of
resources between sectors and classes. On thehattebrin standard general equilibrium
models money is neutral and it only affects relapvices. There is no theoretically satisfying
way to study inflation, nominal wage rigidity or@ange rate nominal policies with
traditional general equilibrium models. For thiasen, some economists have developed so-
called “general equilibrium financial models”. They to integrate money and financial
assets into the multi-sector and multi-class stmecof general equilibrium models. Despite
these efforts, there is no consensus yet on thadimttion of money and financial assets into
the general equilibrium theory. Authors like Le1994), who studied the case of Turkey,
and Fargeix and Sadoulet (1994) for Ecuador, ham&ributed to this line of study.

C.3.7Modeling Under Conditions Of Imperfect Competition

The analysis of policies based on classical ecoadineiory is supported on the hypothesis of
an existing competitive equilibrium. We know thateality competitive equilibrium does not
always occur and, consequently, there are monajeatigrkets, oligopolies, monopolistic
competitions, externalities, scale economies arfdrsio. In other words, there are markets
with different degrees of imperfection.

Economists who have developed general equilibriuzdets have certainly noticed this
reality and have tried to include its variety ieithmodeling. We have the works of Negishi
(1961) who first suggested that in the theory ohommlistic competition partial equilibrium
analysis must be extended to general equilibriuatyais. Radner (1968) developed a general
equilibrium model under conditions of uncertairkyugman (1979) studied product
differentiation model, trying to bring applied gealequilibrium analysis closer to reality.
Dixon (1987) analyzed the possibility of imperfeompetition within the macroeconomic
frame of general equilibrium. Bonano (1990) defehttee development of a general
equilibrium theory that included imperfect comgetit De Melo and Roland-Holst (1994)
studied South Korea’s multi-sector general equuiormodel and examined if import tariffs
and export subsidies in this model could be combtogromote the development of sectors
with scale revenues and oligopolistic behavioraisBurgh developed the model in a
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monopolistic scenario and, finally, Brown, DeMaaud Eaves (1996) researched on the
existence of general equilibrium models for ecoremnwvith incomplete assets markets.

C.3.8Inter-Temporal Exchange Modeling

All previous analyses share one aspect: they @il past and present into account when
making decisions. The resulting models are state. inter-temporal treatment of exchange
decisions allows the models to enter dynamic tasritVorks on this line are those by
Benjamin (1994) on investment expectations in BaJiCameroun and Indonesia; Blitzer,
Eckaus, Lahiri and Meeraus (1994) on the impacesifrictions on coal extraction in Egypt;
Mercenier and Sampaio de Souza (1994) on the gtaleidjustment of Brazilian economy;
and Berthélémy and Bourguignon (1994) on North-B@PPP relationships.

C.3.9Water Analysis

Over the past two decades CGE Analysis has bedieadpp studying the impacts of water
policies. Gomeezt al. (2004) provides a nice summary of several CGE matgects:

“Berck, Robinson and Goldman (1991) who use a C@&igdgel) which
studies the reduction of water use in San Joagaifey as an efficient
alternative to solve drainage problems. Dixon (3990orridge et al
(1993), Decaluwet al (1999) and Thabaetdt al. (1999) analyze the impact
and efficiency of water prices. Seuegal (1998) study the welfare gains of
transferring water from agricultural to recreatibnses in the Walker River
Basin. Seungt al (2000) combine a dynamic CGE model with a recveat
demand model to analyze the temporal effects ofemvatallocation in
Churchill County (Nevada). Diao and Roe (2000) pteva CGE model to
analyze the consequences of a protectionist agurallpolicy in Morocco
and show how the liberalization of agricultural kets creates the
necessary conditions for the implementation of ceffit water pricing
(particularly through the possibility of a markedr fwater in the rural
sector). Goodman (2000) shows how temporary watelanges provide a
lower cost option than the building up of new damnghe enlargement of
the existing water storage facilities.”

Given the important economic functions water carfigoe, environmental engineers have
been working to integrate traditional environmemaldeling methods with CGE. The
Journal of Ecological Economiggcently devoted an entire issue to integrateadiyd
economic modeling with an emphasis on new CGE egptins (see van Heerdenal
(2008); Strzepekt al (2008); Brouweket al (2008)).

C.3.10New Areas Of Application

Applied general equilibrium models are so versdhbg their use has spread to specific areas
where there was no previous room for global analgsel where almost no formal works on
impact measures had been yet developed. Included@gthese new uses are traditional
analysis of the environment, economic cycles angld@ment economics.

Focusing on environmental analyses, applied geeeralibrium models have been
successfully implemented in the last few yeardis field. Some of the applications of
this Design can be seen in André, Cardenete ardk§feéz (2005), O’Ryaet al (2005),
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Schafer and Jacoby (2005), Willenbockel (2004), &ad Liu (2000) and a presentation of
the state of the art in Kehoe, Srinivasan and VéggR005). These models have also been
recently applied to the analysis of climate chaimg&orks by Nijkamp, Wang and

Kremers (2005), Kremers, Nijkamp and Wang (2002hihger, Loschel, and Rutherford
(2006) or Springer (2003).
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APPENDIX D

DESCRIPTIONS OF SIMPLIFIED CGE MODEL
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D DESCRIPTION OF SIMPLIFIED CGE MODEL

The RID IEP created a model of a simple economiudiag three productive sectorise(,

large hotels, small guesthouses, water sectorjvemdypes of households.It created a
typical SAM and estimated the model parameters.ritbdel was calibrated to an equilibrium
state without a new water system using data framall survey among hotels in several
locations™®

In the model consumers have the following utilimpétion:

U(C,.Cy.S) =In(B[ C,7dh+C,° )+ yinw

B C; — Consumption of Hotel Services

B C, - Consumption of Guesthouses

B W - Consumption of Water

B O - Preference Parameter, more than one

B p — Substitutability Parameter, between zero and one

B vy — Relative Value of Water With Respect to Hoteld &louseholds.

Hotels in the model have the following cost funatiavhich they try to minimize:

a 1-a
w 1
©() (Ej (1p—aj o hrr
K

Guesthouses minimize the following cost function:

C(gs) = (%j []_E)—saj éqe

The water sectot.€., the water utility company) minimizes the followigost function:

cony =27 1y
\B)\1-8) A

Variables in the above cost functions are defineldve:
m W-Wage

B [ — Share of labor in total cost for water utility

15 This simplified CGE model is described in a disios documentCGE For Poets — With GAMS Software
May 18, 2009).

18 This survey was done to better understand the Watgds cope with water problems. These resulte wer
primarily used to create the micro-coping-modetdssed in previous Chapters.

D-1
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B - Cost of capitalie., interest rate)
B A - Level of technology
B o — Share of labor in the Production Cost for Hoteld Guest houses
B p- Price of water, Numeraired., equals 1)
B K-bar — Technology for hotels and guest houses
B F — Fixed costs for hotels
B gy — Quantity produced by hotels
B (e — Quantity produced by guesthouses
The following chart shows the initial SAM of thergilified economy.
8. Initial SAM Of The Simplified Economy
Hotels Guest houses Water Capital Labor Household 1  House hold 2
Hotels 0 0 0 0 0 70,6 102,6
Guest houses 0 0 0 0 0 0 6,4
Water 45 6,1 0 0 0 81,8 206,4
Capital 0 0 167,6 0 0 0 0
Labor 128,2 0,3 172 0 0 0 0
Household 1 0 0 0 0 152,4 0 0
Household 2 0 0 0 167,6 147,8 0 0

Source: RID IEP Analysis.

Using the business micro-models the parametetseo€GGE model were estimated as shown
in the following chart

9. Initial Parameters For The Simplified CGE Model
TAX Tax Rate On Income 0
NU Markup In Monopolistically Competitive Sector 1,33
SIGMA Elasticity Of Substitution Between Hotels And Guest Houses 4
THETA Quality Shift Parameter For Monopolistic Hotels In Utility Function 3
L Aggregate Population In The City 20
K Aggregate Stock Of Capital Owned By People From The City 20
BETA Elasticity Of Local Production Of Services With Respect To Labor 0,5
GAMMA  [Relative Taste For Local Services In Utility Function 0,05
ALPHA Elasticity Of Local Production By Hotels With Respect To Labor 1
KBAR Shift (Productivity) Parameter In Production Of Hotels 1
F Fixed Cost In Monopolistically Competitive Sector 100

Source: RID IEP Analysis.
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The Initial run of the model yielded the resultewh in the following chart.
10. Initial Results For The Simplified CGE Model
W Nominal Wage In The City 24,211
R Global Price Of Capital 10
PZ Price Of Guest Houses 20,645
PM Price Of Monopolistic Hotels 27,52
N Number Of Monopolistic Hotels 5,14
| Aggregate Income In The City 684,224
Pl Price Index To Measure Welfare 3,457
WELF Welfare Index For Representative Worker 7,003
VK Inflow-Outflow Of Capital To The City -18,371
QZ Quantity Produced By All Guest Houses 0,18
QM Quantity Produced By Each Monopolistic Hotel 4,607
QW Quantity Of Water 32,582

Source: RID IEP Analysis.

A single shock of a new water system was appligtiitogreatly simplified model. Fixed
costs and productivity parameters are exogenotieimodel, which are affected by the
shock!’ The production functions were changed to refleetrtew technology and the CGE
model was re-calibrated, giving a new SAM. Compatire pre- and post-change SAMS
estimated the sum of direct, indirect and indudeshges in the economyg, estimate of
overall impact).

The impact of the new water system is summarizedearfollowing chart.

11. Representative Results For Large Hotels For The Siplified CGE Model
KBAR=1 KBAR=1.5 KBAR=2 KBAR=2.5 KBAR=3 KBAR=3.5 KBAR=4
F=100 F=95 F=90 F=85 | F=80 | F=75 | F=70
ENDOGENOUS VARIABLES Pre Post-Rehabilitation Picture For  Different Values Of KBAR And Fixed Cost

NOMINAL WAGE IN THE CITY 24,21 24,18 24,15 24,12 24,09 24,06 24,03
GLOBAL PRICE OF CAPITAL 10 10 10 10 10 10 10
PRICE OF GUEST HOUSES 20,6 13,7 10,3 8,2 6,9 5,9 51
PRICE OF MONOPOLISTIC HOTELS 27,5 18,3 13,7 11,0 9,1 7,8 6,8
NUMBER OF MONOPOLISTIC HOTELS 51 54 5,7 6,0 6,4 6,8 7,3
AGGREGATE INCOME IN THE CITY 684 684 683 682 682 681 681
PRICE INDEX TO MEASURE WELFARE 3,5 2,3 1,7 1,4 1,1 1,0 0,8
WELFARE INDEX FOR REPRESENTATIVE
WORKER 7 10 14 18 21 25 29
Icl:\ll_llz-l\_(OW-OUTFLOW OF CAPITAL TO THE as) as) as) as) as) ) (18)
QUANTITY PRODUCED BY ALL GUEST
HOUSES 0,18 0,26 0,32 0,38 0,43 0,47 0,51
QUANTITY PRODUCED BY EACH
MONOPOLISTIC HOTEL 4,6 6,6 8,3 9,8 111 12,2 13,0
QUANTITY OF WATER 32,58 32,55 32,53 32,50 32,47 32,44 32,41

Source: RID IEP Analysis.

Following several charts show the effect of watatesm rehabilitation on selected various
endogenous variables of the model. Due to deciedsed costs, new entrants have higher
incentive to enter the market, than they had bafehabilitation. As a result, number of hotels
increased on the market as shown in the followhmaytc

17 The rehabilitation of water system will decreasged cost for new entrants, since they will no lenpave to
invest in alternative water system to secure waieply, while water utility companies will benefiibm
increased productivity.
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12. Change In The Number Of Hotels For The Simplified GGE Model

5,5 - 5,4

5,4 -
Post

5,4 -
5,3 -
5,3 -
5,2 -
5,2 -

5,1
51 -
51
5,0 -

Pre

Source: RID IEP Analysis.

Increasing competition on the market pushed dowrptites for hotel service. The effect is
captured on the following chart.

13. Change In Prices Of Hotel Service For The Simplifid CGE Model

30 28
25 -
20 - 18,325
15 -
10 -
5
0
Pre Post

Source: RID IEP Analysis.

The decrease in prices of hotel services decregameral price levels in the economy (since it
comprises of only three sectors and services @l$i@nd guesthouses are substitutable),
leading to a decrease in nominal wages as showeifollowing chart.

14. Change In Nominal Wages For The Simplified CGE Mode

24,215 24,211

24,19 -
24,182
24,165 _ L
Pre Post

Source: RID IEP Analysis.
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However, the welfare index €., real wage) of a representative worker increasede
simplified economy as shown in the following chart.

15. Change In Nominal Wages For Simplified CGE Model

12

10,5

Pre Post

Source: RID IEP Analysis.

The above charts showed how a single shift of @heevof an exogenous parameter to
another makes a difference. It is also possibtgaph the results for a set of different values
of exogenous parameteie(, to define a function of each endogenous variabie)

example, the following chart shows how welfare desnas fixed costs for starting a business
decrease.

16. Effect Of Decreasing Fixed Costs On Real Wages F&implified CGE Model

8,4 - 8,2
8,2 8,0

7,8 -
7,6 -
7,4
7,2 -

100 95 90 85 80 75 70 65 60

Fixed cost
Source: RID IEP Analysis.

Note that these results are for a very simplifiedr®my and the results from the full CGE
models used for the RID IEP will be very differeNevertheless, the results from this
simplified model suggest the type of results ttzat be expected from the full RID IEP CGE
analysis.
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APPENDIX E

E INDIVIDUAL HOUSEHOLDS IMPACT GROUP — WATER AND SEWE R COST







CITYWIDE VALUES / 860836085 dogmadols 3sld¢sdoo

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 309968560
Unit Electricity Cost GEL/KW-hr 0,0960
Municipal Water Tariff Based On Number Of HH Members Gi';/:_';ome 1,00 Not used.
Municipal Water Tariff Based On Entire HH GEL/HH-mo 4,00 Not used.
Municipal Water Tariff Based On Single Connection GEL/:]:_o;:gecno 3,00 Not used.
Municipal Water Tariff Based On Municipal Water Usage GEL/m® 1,70
Municipal Water Tariff Based On Combined Municipal And 3
Other Source Water Usage SEN T 220 Not used.
Municipal Sewage Discharge Tariff Based On Number Of HH | GEL/HH me 100
Members ber-mo !
Municipal Sewage Discharge Tariff Based On Entire HH GEL/HH-mo 4,00
Municipal Sewage Discharge Tariff Based On Single GEL/connectio 250
Connection n-mo !
Municipal Sewage Discharge Tariff Based On Municipal Water
Uu icip wage Di g i unicip S 210
sage
Municipal Sewage Discharge Tariff Based On Combined
unicip. wage Di g i i S 2,30

Municipal And Other Source Water Usage

File: Micro-Model For Households 40.xIs

Sheet: MicroModel

Printed At 15:09 On 24-09-09
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FIXED COST OF MUNICIPAL WATER AND SEWER CONNECTIONS / godbo®99+9emo bstrxo 8w9603035¢79160 §9oedmBo@oggdols s bozsbsemobsgom Lolidgdol dog®Hmgdols

Connections

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690 md> 309968560

Year Of Conecting To Municipal Water 1960

Water Connection Fee GEL 500
Fixed Cost Of Municipal Water Connection = Water Water Installation Works Cost GEL 700
Connection Fee + Water Installation Works Cost

Fixed Cost Of Municipal Water Connection GEL 1200
Fixed HH Cost Of Municipal Water Connection = Fixed
Cost Of Municipal Water Connection / Number Of HHs Number Of HHs Sharing Municipal Water Connection Today 1
Sharing Municipal Water Connection Today

Fixed HH Cost Of Municipal Water Connection GEL 1200
Fixed Cost Of Municipal Sewer Connection = Sewer
Connection Fee + Sewer Installation Works Cost Year Of Connecting To Municipal Sewer 1960
Fixed HH Cost Of Municipal Sewer Connection = Fixed Sewer Connection Fee GEL 400
Cost Of Municipal Sewer Connection / Number Of HHs
Sharing Municipal Sewer Connection Today Sewer Installation Works Cost GEL 1000
Fixed HH Cost Of Municipal Water And Sewer Fixed Cost Of Municipal Sewer Connection GEL 1400
Connections = Fixed HH Cost Of Municipal Water
Connection + Fixed HH Cost Of Municipal Sewer Number Of HHs Sharing Municipal Sewer Connection Today 1
Connection

Fixed HH Cost Of Municipal Sewer Connection GEL 1400

Fixed HH Cost Of Municipal Water And Sewer GEL 2600

File: Micro-Model For Households 40.xIs

Sheet: MicroModel

Printed At 15:09 On 24-09-09
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FIXED COST OF WATER WELL SYSTEM / g304bo698+3tmo baGyo figemols 3ol LoliEgdol
VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690 md> 309968560
Year Of Constructing Wells 1960
Number Of Water Wells 1
Average Depth Of Water Wells m 65
Fixed Cost Of Water Wells = Number Of Water Wells * ( Unit Water Well Lining Pipe Cost GEL/m 5
Average Depth Of Water Wells * ( Unit Water Well Lining
Pipe Cost + Unit Water Well Digging And Well-Lining Unit Water Well Digging And Well-Lining Installation Cost GEL/m 35
Installation Cost ) )
Fixed Cost Of Water Wells GEL 2600
Fixed Cost Of Water Well Pumps = Number Of Water Well
P
RIS LIRSS Number Of Water Well Pumps 3 Combine all wells if more than one.
Fixed Cost Of Water Well System = Fixed Cost Of Water Unit Water Well Pump Cost GEL 700
Wells + Fixed Cost Of Water Well Pumps + Water Well
Electrical Control System Cost + Testing Of Water At Fixed Cost Of Water Well Pumps GEL 2100
Startup Cost
Fixed HH Cost OF Water Well System = Fixed Cost Of Water Well Electrical Control System Cost GEL 400
Water Well System / Number of HHs Sharing Water Well Testing Of Water At Startup Cost GEL 15
System Today
Fixed Cost Of Water Well System GEL 5115
Number of HHs Sharing Water Well System Today 1
Fixed HH Cost Of Water Well System GEL 5115

File: Micro-Model For Households 40.xIs
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FIXED COST OF SPRING OR DISTANT WATER SOURCE SYSTEM / godbo69d

0 boOyo 89969860030 FgoBHrmb 56 Lbgs dmdm®m9dom 3E9d569 Hysermb LobiEgdol

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690 md> 309968560
Year Of Constructing Connection To Spring Or Distant Water 1965
Source
Fixed Cost Of Spring Or Distant Water Source Head Spring Or Distant Water Source Head Works Pump Cost GEL 2000
Works Pumps And Fixtures = Spring Or Distant Water
Spurce Head Works Pump Cost + Other Head Works Other Head Works Fixtures Cost GEL 2000
Fixtures Cost
Fixed Cost Of Spring Or Distant Water Source Supply Fixed Cost Of Spring Or Distant Water Source Head GEL 4000
Pipes = Distance To Spring Or Distant Water Source * ( Works Pumps And Fixtures
Unit Price Of Spring Or Distant Water Source Supply Pipe
Ui Spnnt Ol LTRSS AR D Distance To Spring Or Distant Water Source m 500
Installation Cost )
. . . Unit Price Of Spring Or Distant Water Source Supply Pipe GEL/m 5
Fixed Cost Of Spring Or Distant Water Source System =
Fixed Cost Of Spring Or Distant Water Source Head Unit Sprint Or Distant Water Source Supply Pipe Installation GEL/m 5
Works Pumps And Fixtures + Fixed Cost Of Spring Or C_OSt i _
Distant Water Source Supply Pipes + Spring Or Distant Fixed Cost Of Spring Or Distant Water Source Supply GEL 5000
Water Source Electrical Control System Cost + Testing Of Pipes
Water At Startup Cost Spring Or Distant Water Source Electrical Control System
i GEL 400
legd HH Cost Of Spnng Or-Dlstant Water Source System Testing Of Water At Startup Cost GEL 15
= Fixed Cost Of Spring Or Distant Water Source System /
Number of HHs Sharing Spring Or Other Distant Water Fixed Cost Of Spring Or Distant Water Source System GEL 9415
Source System Today
Number of HHs Sharing Spring Or Other Distant Water Source 2
System Today
Fixed HH Cost Of Spring Or Distant Water Source System GEL 23 54

File: Micro-Model For Households 40.xIs
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FIXED COST OF OUTSIDE WATER STORAGE SYSTEM / ggodbo®,

¥mo ba®xo Fgwol 345609 33%Bol LobBgdols

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 8608369 mds 30896560
Year Of Constructing Outside Water Storage Tanks 1975
Outside Water Storage Tank Capacity m® 3 Combine all tanks if more than one.
Fixed Cost Of Outside Water Storage Tanks = Outside Outside Water Storage Tank Cost GEL 500 Combine all tanks if more than one.
Water Storage Tank Cost + Outside Water Storage Tank
Installation Cost Outside Water Storage Tank Installation Cost GEL 200 Combine all tanks if more than one.
Fixed Cost Of Outside Water Storage Tank Filling Pumps = [Number Of Outside Water Storage Tanks 1 Actual number of tanks.
Number Of Outside Water Storage Tank Filling Pumps *
Unit Outside Water Storage Tank Filling Pump Cost Fixed Cost Of Outside Water Storage Tanks GEL 700
Fixed Cost Of Outside Water Storage System = Fixed Cost Number Of Outside Water Storage Tank Filling Pumps 2
Of Outside Water Storage Tanks + Fixed Cost Of Outside
Water Storage Tank Filling Pumps Unit Outside Water Storage Tank Filling Pump Cost GEL 80
Fixed HH Cost Of Outside Water Storage Tank System = ( Fixed Cost Of Outside Water Storage Tank Filling Pumps GEL 160
Fixed Cost Of Outside Water Storage Tanks + Fixed Cost
Of Outside Water Sto.rage Tank Filling Pumps ) / Number Outside Water Storage Electrical Control System Cost GEL 400
Of HHs Sharing Outside Water Storage System Today
. X . Fixed Cost Of Outside Water Storage System GEL 860
Unit Cost Of Outside Water Storage System = Fixed HH
Cost Of Outside Water Storage Tank System / Outside Number Of HHs Sharing Outside Water Storage System 1
Water Storage Tank Capacity Today
Fixed HH Cost Of Outside Water Storage Tank System GEL 860
Unit Cost Of Outside Water Storage System | GEL/m® | 287

File: Micro-Model For Households 40.xIs
Sheet: MicroModel

Printed At 15:09 On 24-09-09
RID IEP Confidential

Page E - 5 Of 37



FIXED COST OF WATER DISTRIBUTION SYSTEM / 204b098+9em0 bstxo 6

ol 2535650 9dqmo LobEgdols

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690 md> 309968560
Year Of Constructing Distribution System 1995
Water Distribution Pipe Length m 200
Fixed Cost Of Water Distribution Pipes = Water Unit Wate Distribution Pipe Cost GEL/m 3
Distribution Pipe Length * ( Unit Wate Distribution Pipe
Cost + Unit Water Distribution Pipe Installation Cost ) Unit Water Distribution Pipe Installation Cost GEL/m 5
Fixed Cost Of Water Distribution Pumps = Number Of Fixed Cost Of Water Distribution Pipes GEL 1600
Water Distribution Pumps * Unit Water Distribution Pump
Cost Number Of Water Distribution Pumps 2
Fixed Cgst Qf \-Naterl Dlstannon System = Fixed Cost Of Unit Water Distribution Pump Cost GEL 80
Water Distribution Pipes + Fixed Cost Of Water
Distribution Pumps + Water Distribution Electrical Control Fixed Cost Of Water Distribution Pumps GEL 160
System Cost
Fixed HH Cost Of Water Distribution System = Fixed Cost Water Distribution Electrical Control System Cost GEL 400
i Water D!str|put|on Sy NUber @1 (A5 SHElg Fixed Cost Of Water Distribution System GEL 2160
Water Distribution System Today
Number Of HHs Sharing Water Distribution System Today 1
Fixed HH Cost Of Water Distribution System GEL 2160

FIXED COST OF INSIDE WATER STORAGE SYSTEM

| 530406900 boGry

20 Hyemol dos 93%0b LoliByadol

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 960836900 md> 309968560
Inside Water Storage Tank Capacity m® 0,5 Combine all tanks if more than one.
. . Number Of Inside Water Storage Tanks 5 Actual number of tanks.
Fixed Cost Of Inside Water Storage Tanks = Number Of
Inside Water Storage Tanks * Unit Inside Water Storage Unit Inside Water Storage Tank Cost GEL 10
Tank Cost
. . Fixed Cost Of Inside Water Storage Tanks GEL 50
Fixed Cost Of Inside Water Storage Pumps = Number Of
. i 1
Inside Water Storage Pumps * Unit Inside Water Storage Number Of Inside Water Storage Pumps 1
Pump Cost
. . . Unit Inside Water Storage Pump Cost GEL 25
Fixed Cost Of Inside Water Storage System = Fixed Cost
Of Inside Water Storage Tarl1ks + Fixed Cost Of Ins@e Fixed Cost Of Inside Water Storage Pumps GEL 25
Water Storage Pumps + Inside Water Storage Electrical
Control System Cost
4 Inside Water Storage Electrical Control System Cost GEL 50
Fixed HH Cost Of Inside Water Storage System = Fixed ) .
Cost Of Inside Water Storage System / Number Of HHs el e D e e
Sharing Inside Water Storage System Today ] ]
Number Of HHs Sharing Inside Water Storage System Today 1
Fixed HH Cost Of Inside Water Storage System GEL 125

File: Micro-Model For Households 40.xIs
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FIXED COST OF BUCKETS AND OTHER MOVEABLE WATER STOR AGE CONTAINERS / 3040699390 bstxo 39060mgdol s bbgs 8md6sgo Fymol dqbobsbo 396 Femols

Storage Containers

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 309968560
Type Of Bucket Or Other Movable Water Storage Container Create a list
Fixed Cost Of Buckets And Other Movable Water Storage Capacity Of Buckets Or Other Movable Water Storage . : : 5
Containers = Number Of Buckets Or Other Movable Waﬁer Cogtain);rs ’ iz S0 Chaalin B Es) S i e i e
Storage Containers * Unit Bucket Or Other Movable Water Number Of Buckets Or Other Movable Water Storage .
. . 5 Actual number of buckets and containers.
Storage Container Cost Containers
. Unit Bucket Or Other Movable Water Storage Container Cost GEL 10
Fixed HH Cost Of Buckets And Other Movable Water
Storage Containers = Fixed Cost Of Buckets And Other Fixed Cost Of Buckets And Other Movable Water Storage GEL 50
Movable Water Storage Containers / Number Of HHs Containers
Sharing Buckets And Other Movable Water Storage Number Of HHs Sharing Buckets And Other Movable Water 1
Containers Today Storage Containers Today
Fixed HH Cost Of Buckets And Other Movable Water GEL 50

FIXED COST OF WATER FILTER SYSTEM / g0

Lo 9dMo boGyo Fywols gomEHGob LoliEgdol

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 309968560
Year Of Buying Water Filter 1990
Number Of Water Filters 1
Fixed Cost Of Water Filters = Number Of Water Filters * ( . .
Unit Water Filter Cost + Unit Water Filter Installation Cost ) Unit Water Filter Cost GEL 250
: ) : Unit Water Filter Installation Cost GEL 50
Fixed HH Cost Of Water Filter System = Fixed Cost Of
Water Filters / Number Of HHs Sharing Water Filter Fixed Cost Of Water Filters GEL 300
System Today
Number Of HHs Sharing Water Filter System Today 2
Fixed HH Cost Of Water Filter System GEL 150
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FIXED COST OF SEWAGE STORAGE SYSTEM / g304bo®99+9¢mo bstxo bo3sbsemoBsgom s3Bol boldgdol

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690 md> 309968560
Year Of Constructing Sewage Storage System 1995
Sewage Storage Tank Capacity m® 25 Combine all tanks if more than one
Sewage Storage Tank Cost GEL 5000 Combine all tanks if more than one
Sewage Storage Tank Installation Cost GEL 200 Combine all tanks if more than one
Fixed Cost Of Sewage Storage Tanks = Sewage Storage Number Of Sewage Storage Tanks 1 Actual number of tanks
Tank Cost + Sewage Storage Tank Installation Cost
Fixed Cost Of Sewage Storage Tanks GEL 5200
Fixed Cost Of Sewage Storage Pipes = Sewer Pipe To
Sewage Storage Tank Length * ( Unit Sewer Storage Pipe Sewer Pipe To Sewage Storage Tank Length i 20
Cost + Unit Sewer Storage Pipe Installation Cost )
§ Unit Sewer Storage Pipe Cost GEL/m 35
Fixed Cost Of Sewage Storage Pumps = Number Of
Sewage Storage Pumps * Unit Sewage Storage Pump Cost |yt Sewer Storage Pipe Installation Cost GEL/m 10
Fixed Cost Of Sewage Storage System = Fixed Cost Of Fixed Cost Of Sewage Storage Pipes GEL 900
Sewage Storage Tanks + Fixed Cost Of Sewage Storage
Pipes + Fixed post Of Sewage Storage Pumps + Sewage Number Of Sewage Storage Pumps 1
Storage Electrical Control System Cost
§ . Unit Sewage Storage Pump Cost GEL 600
Fixed HH Cost Of Sewage Storage System = Fixed Cost Of
Sewage Storage System / Number Of HHs Sharing Sewage  |rixed Cost Of Sewage Storage Pumps GEL 600
Storage System Today
Sewage Storage Electrical Control System Cost GEL 50
Fixed Cost Of Sewage Storage System GEL 6 750
Number Of HHs Sharing Sewage Storage System Today 3
Fixed HH Cost Of Sewage Storage System GEL 2 250
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FIXED COST OF SEWAGE OUTFALL SYSTEM/ qo.

Lo 9o boGyo bs36soBsgom sGBOL LoliEgdol

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 3m896¢s60
Year Of Constructing Sewage Outfall System 1995
Number Of Sewage Outfall Pumps At Outfall 1
Unit Sewage Outfall Pump At Outfall Cost GEL 500
Fixed Cost Of Sewage Outfall End Works = ( Number Of -
Sewage Outfall Pumps At Outfall * Unit Sewage Outfall Other Sewage Ouitfall Fixtures Cost GEL 1500
Pump At Outfall Cost) + Other Sewage Outfall Fixtures
Cost Fixed Cost Of Sewage Outfall End Works GEL 2000
Fixed Cost Of Sewage Outfall Pipes = Distance To Sewage Distance To Sewage Outfall m 600
Outfall * ( Unit Price Of Sewage Outfall Pipe + Unit Sewa ge
Outfall Pipe Installation Cost ) Unit Price Of Sewage Outfall Pipe GEL/m 10
Fixed Cost Of Sewage Outfall Pumps Adjacent To HH = Unit Sewage Ouitfall Pipe Installation Cost GEL/m 10
Number Of Sewage Outfall Pumps Adjacent To HH * Unit
Sewage Outfall Pump Adjacent To HH Cost Fixed Cost Of Sewage Outfall Pipes GEL 12 000
Fixed Cost Of Sewage Outfall System = Fixed Cost Of Number Of Sewage Outfall Pumps Adjacent To HH 1
Sewage Outfall End Works + Fixed Cost Of Sewage Outfall
Pipes + Fixed Cost Of Sewage Outfall Pumps Adjacent To Unit Sewage Outfall Pump Adjacent To HH Cost GEL 600
HH + Sewage Outfall Electrical Control System Cost
Fixed Cost Of Sewage Outfall Pumps Adjacent To HH GEL 600
Fixed HH Cost Of Sewage Outfall System = Fixed Cost Of
Sewage Outfall System / Number Of HHs Sharing The Sewage Outfall Electrical Control System Cost GEL 200
Sewage Outfall System Today
Fixed Cost Of Sewage Outfall System GEL 14 800
Number Of HHs Sharing The Sewage Outfall System Today 10
Fixed HH Cost Of Sewage Outfall System GEL 1480
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TOTAL FIXED COST OF WATER AND SEWER FACILITIES AND EQUIPMENT / x539960 gogbo®gdmeo bsGxo §ywob @s bogsbsgobsgom bobdgdol obg®mabdmvddmeol

©5 633900l
VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9608369mmds 3m896¢s60
Fixed HH Cost Of Municipal Water Connection GEL 1200
Fixed HH Cost Of Municipal Sewer Connection GEL 1400
Total HH Non-Coping-Related Fixed Cost For Water And ;Z@L:‘H eI CREHRE T (peet] Sl (R WEter At GEL 2600
Sewer = Fixed HH Cost Of Municipal Water Connection +
Fixed HH Cost Of Municipal Sewer Connection Fixed HH Cost Of Water Well System GEL 5115
Total HH Coping-Related Fixed Cost For Water = ( Fixed Fixed HH Cost Of Spring Or Distant Water Source System GEL 2354
HH Cost Of Water Well System + Fixed HH Cost Of Spring
Or Distant Water Source System + Fixed HH Cost Of Fixed HH Cost Of Outside Water Storage Tank System GEL 860
Outside Water Storage Tank System + Fixed HH Cost Of
Water Distribution System ) * (2/2) + ( Fixed HH Cost ~ Of |Fixed HH Cost Of Water Distribution System GEL 2160
Inside Water Storage System + Fixed HH Cost Of Buckets
And Other Movable Water Storage Containers + Fixed HH Fixed HH Cost Of Inside Water Storage System GEL 125
Cost Of Water Filter System ) Fixed HH Cost Of Buckets And Other Movable Water Storage GEL 50
. . . Containers
Total HH Coping-Related Fixed Cost For Sewer = Fixed HH ] i
Cost Of Sewage Storage System + Fixed HH Cost Of Fixed HH Cost Of Water Filter System GEL 150
Sewage Outfall System
Total HH Coping-Related Fixed Cost For Water GEL 10814
Total HH Fixed Cost Of Water And Sewer = Total HH Non-
Coping-Related Fixed Cost For Water And Sewer + Total Fixed HH Cost Of Sewage Storage System GEL 2250
HH Coping-Related Fixed Cost For Water + Total HH
Coping-Related Fixed Cost For Sewer Fixed HH Cost Of Sewage Outfall System GEL 1480
Total HH Coping-Related Fixed Cost For Sewer GEL 3730
Total HH Fixed Cost Of Water And Sewer | GEL | 17 144
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ANNUALIZED SEMI-VARIABLE COST OF WATER WELL SYSTEM / §mom60 55b93650a3es@0 bsdxo Gyemols Fobs boldadols

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 3m896¢s60
. . . Expected Time Between Well Pump Replacement Or

Annualized Semi-Variable Cost Of Water Well Pumps = ( R)gf)urbishmlent W ump Rep yr 8
Number Of Water Well Pumps * Unit Water Well Pump
Replacement Or Refurbishment Cost ) / Expected Time Number Of Water Well Pumps 3
Between Well Pump Replacement Or Refurbishment

Unit Water Well Pump Replacement Or Refurbishment Cost GEL 700
Annualized Semi-Variable Cost Of Water Well
Replacement Or Refurbishment = ( Number Of Water Wells ~ |Annualized Semi-Variable Cost Of Water Well Pumps GEL/yr 700
. )

Unit Water Well Replacement Or Refurbishment Cost ) / Expected Time Between Water Well Replacement Of
Expected Time Between Water Well Replacement Or . yr 5
; Refurbishment

Refurbishment

Number Of Water Wells 1
Annualized Semi-Variable Cost Of Water Well Electrical
System Replacement Or Refurbishment = Unit Water Well Unit Water Well Replacement Or Refurbishment Cost GEL 1000
Electrical Control System Replacement Or Refurbishment Annualized Semi-Variable Cost Of Water Well
Cost / Expected Time Between Water Well Electrical Replacement Or Refurbishment GEL/yr 200
SReiRepaceneioRetbiEment Expected Time Between Water Well Electrical System ' 2
A lized Semi-Variable Cost Of Water Well S _ Replacement Or Refurbishment Y

nnuaiized semi-variable et alEr Wl SEEm = Unit Water Well Electrical Control System Replacement Or GEL 200

Annual!zed Sem!—Var!abIe Cost Of Water Well Pumps + Refurbishment Cost
Annualized Semi-Variable Cost Of Water Well Annualized Semi-Variable Cost Of Water Well Electrical _— 0
Replacemem Or Refurbishment + Annuallzed Semi- System Replacement Or Refurbishment Y
Variable Cost Of Water Well Electrical System
Replacement Or Refurbishment Annualized Semi-Variable Cost Of Water Well System | GEL/yr | 950 |
Annualized HH Semi-Variable Cost Of Water Well System = |Number Of HHs Sharing Water Well System Today 1
Annualized Semi-Variable Cost Of Water Well System /
Number Of HHs Sharing Water Well System Today Annualized HH Semi-Variable Cost Of Water Well System GEL/yr 950
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ANNUALIZED SEMI-VARIABLE COST OF SPRING OR DISTANT WATER SOURCE SYSTEM / 0160 5sb]a6s0aamso bstxo 86986030 Gyshob 56 bbgs 8mdm6idom

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 3m896¢s60
Expected Time Between Spring Or Distant Water Source Head ' 3
Works Pump Replacement Or Refurbishment y
Unit Spring Or Distant Water Source Head Works Pump GEL 700
Replacement Or Refurbishment Cost
Annualized Semi-Variable Cost Of Spring Or Distant Water GELyr 233
Annualized Semi-Variable Cost Of Spring Or Distant Water Source Pumps
Source Pumps = Unit Spring Or Distant Water Source
Head Works Pump Replacement Or Refurbishment Cost / Expected Time Between Head Works Fixtures Replacement . 10
Expected Time Between Spring Or Distant Water Source Or Refurbishment y
Head Works Pump Replacement Or Refurbishment
Unit Head Works Fixtures Replacement Or Refurbishment GEL 1500
Annualized Semi-Variable Cost Of Spring Or Distant Water Cost
Source Head Works Fixtures = Unit Head Works Fixtures
Replacement Or Refurbishment Cost / Expected Time Annualized Semi-Variable Cost Of Spring Or Distant Water — 150
Betwegn Head Works Fixtures Replacement Or Source Head Works Fixtures y!
Refurbishment
Annualized Semi-Variable Cost Of Spring Or Distant Water Expected Time Between Spring Or Distant Water Source ' 5
Source Supply Pipe = Unit Spring Or Distant Water Source Supply Pipe Replacement Or Refurbishment y
Supply Pipe Replacement Or Refurbishment Cost /
Expected Time Between Spring Or Distant Water Source Unit Spring Or Distant Water Source Supply Pipe
' ) X GEL 1000
Supply Pipe Replacement Or Refurbishment Replacement Or Refurbishment Cost
Annualized Semi-Variable Cost Of Spring Or Distant Water ~ [Annualized Semi-Variable Cost Of Spring Or Distant Water GELyr 200
Sourcel Electrical System Replacement Or Refurbishment Source Supply Pipe
;U?'t SpRnn? e D'Stf(n)t V}\Qla;erbslo:rce Itzlgmt'(;i Conttro(; Expected Time Between Spring Or Distant Water Source ' 2
T,ys eg ep acgmgn Or D? ot |S;Nmen S oK E):pec.e | Electrical System Replacement Or Refurbishment Y
T3 (SEREED Sl CF |stantl gleeciicelecatica Unit Spring Or Distant Water Source Electrical Control System GEL 200
System Replacement Or Refurbishment Replacement Or Refurbishment Cost
Annualized Semi-Variable Cost Of Spring Or Distant Water SoyAnnualized Semi-Variable Cost Of Spring Or Distant Water
- ) GEL/yr 50
Sourcel Electrical System Replacement Or Refurbishment
Annualized HH Semi-Variable Cost Of Spring Or Distant Water Annualized Semi-variable Cost Of Spring Or Distant Water
GEL/yr 633
Source System
Number Of HHs Sharing Spring Or Distant Water Source 4
System Today
Annualized HH Semi-Variable Cost Of Spring Or Distant GELr 158
Water Source System
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ANNUALIZED SEMI-VARIABLE COST OF WATER TESTING / o960 6sbqgges

(335000 bsxo Fymob &HqbEoGgdol

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690 md> 309968560
Water Tests Per Year Of Municipal Water 1
Water Tests Per Year Of Water Well Water 1
Annualized Semi-Variable Cost Of Water Testing = ( Water
Tests Per Year Of Municipal Water + Water Tests Per Ye ar . )
Of Water Well Water + Water Tests Per Year Of Spring O r Water Tests Per Year Of Spring Or Distant Source Water
Distant Source Water + Water Tests Per Year Of Other
Alternative Water ) * Unit Price Of Testing Water Paid By |Water Tests Per Year Of Other Alternative Water
HHs
Unit Price Of Testing Water Paid By HHs GEL 15
Annualized HH Semi-Variable Cost Of Water Testing = - - - -
Annualized Semi-Variable Cost Of Water Testing / Number  |Annualized Semi-Variable Cost Of Water Testing GEL/yr 30
Of HHs Sharing Water Testing Today
Number Of HHs Sharing Water Testing Today 2
Annualized HH Semi-Variable Cost Of Water Testing GEL/yr 15

ANNUALIZED SEMI-VARIABLE COST OF OUTSIDE WATER STOR AGE S

YSTEM / §emommo 65bg3@emaamsmo bodxo fyemol 4569 s3%0ol bolEgdol

Storage System

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 86089369 mds 30896560

. . . . Expected Time Between Outside Water Storage Tank
Annualized Semi-Variable Cost Of Outside Water Storage R);’;Iaceme;t or Rgurbishrielnt 9 yr 20
Tanks = ( Number Of Outside Water Storage Tanks * Unit
Outside Water Storage Tank Replacement Or Number Of Outside Water Storage Tanks 1
Refurbishment Cost ) / Expected Time BenNgen Outside Unit Outside Water Storage Tank Replacement Or
Water Storage Tank Replacement Or Refurbishment Refurbishment Cost GEL 5000

) ) . . Annualized Semi-Variable Cost Of Outside Water Storage
Annualized Semi-Variable Cost Of Outside Water Storage Tanks GEL/yr 250
Vs F!Il!ng PSS ( l\!umber_ i@ Wit Shege Expected Time Between Outside Water Storage Tank Filling
Tank Filling Pumps * Unit Outside Water Storage Tank Pump Replacement Or Refurbishment yr 2
Filling Pump Replacement Or Refurbishment Cost ) /
Expected Time Between Outside Water Storage Tank Number Of Outside Water Storage Tank Filling Pumps 2
Filling Pump Replacement Or Refurbishment Unit Outside Water Storage Tank Filling Pump Replacement GEL 400

. . . . Or Refurbishment Cost
Annualized Semi-Variable Cost Of Outside Water Storage Annualized Semi-Variable Cost Of Outside Water Storage
Electrical System Replacement Or Refurbishment = Unit Tank Filling Pumps GEL/yr 400
CuiEtils el Sege I_Electncal Cloiite) SeiEi ! Expected Time Between Outside Water Storage Electrical
Replacement Or Refurbishment Cost / Expected Time System Replacement Or Refurbishment yr 2
Beiresn OUiEER Water_Storage ElectucallSysten Unit Outside Water Storage Electrical Control System GEL 230
Replacement Or Refurbishment Replacement Or Refurbishment Cost

. . . . Annualized Semi-Variable Cost Of Outside Water Storage
Annualized Semi-Variable Cost Of Outside Water Storage Electrical System Replacement O Refurbishment GEL/yr 115
System = Annualized Semi-Variable Cost Of Outside Water = = - -
Storage Tanks + Annualized Semi-Variable Cost Of gngtl:::zed S VEE o O QUi WElsr SHeg: | GEL/yr | 765 |
Outside Water Storage Tank Filling Pumps + Annualized Y = =
Semi-Variable Cost Of Outside Water Storage Electrical Sy _’I\_‘“(Tber Of HHs Sharing Outside Water Storage System 1

oday

Annualized HH Semi-Variable Cost Of Outside Water Storage SAnnuaIlzed HH Semi-Variable Cost Of Outside Water GEL/yr 765
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ANNUALIZED SEMI-VARIABLE COST OF WATER DISTRIBUTION SYSTEM / oo 65b926smaaesmo bséxo Ggmols 25856560madgmo Lobg8ol
VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 3m896¢s60
AMTUANZEU SeM=ValTanTe CUST OUT VWateT DISTTouToTT Expected Time Between Water Distribution Pump
Pump = ( Number Of Water Distribution Pumps * Unit Replacement Or Refurbishment yr 2
Water Distribution Pump Replacement Or Refurbishment
Cost ) / Expected Time Between Water Distribution Pump Number Of Water Distribution Pumps 2
Replacement Or Refurbishment Unit Water Distribution Pump Replacement Or Refurbishment
Cost GEL 700
Annualized Semi-Variable Cost Of Water Distribution Annualized Semi-Variable Cost Of Water Distribution
Electrical System Replacement Or Refurbishment = Unit Pump GEL/yr 700
T D|s.tr|but|on 3 Tl eEi .SyStem IR Expected Time Between Water Distribution Electrical System
Or Refurbishment Cost / Expected Time Between Water Replacement Or Refurbishment yr 3
Dlstrlbgt|on Electrical System Replacement Or Unit Water Distribution Electrical Control System Replacement
Refurbishment Or Refurbishment Cost e .
. . . o Annualized Semi-Variable Cost Of Water Distribution
Annualized Semi-Variable Cost Of Water Distribution Electrical System Replacement Or Refurbishment GEL/yr 33
System = Annualized Semi-Variable Cost Of Water = = = ——
Distribution Pump + Annualized Semi-Variable Cost Of gn;l:::zed SR e O e RIHiRIHE GEL/yr 733 |
Water Distribution Electrical System Replacement Or Y
Refurbishment Number Of HHs Sharing Water Distribution System Today 1
Annualized HH Semi-Variable Cost Of Water Distribution Annualized HH Semi-Variable Cost Of Water Distribution GELyr 733
CQuctam — Annnalizad Cami \iariahla Cact N \Alatar System
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ANNUALIZED SEMI-VARIABLE COST OF INSIDE WATER STORA GE SYSTEM / fiegmow&o 6sby)

500330500 batxo fgmmol Jos 53%0obL LobiEgdol

Storage System

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 3m896¢s60
Expected Time Between Inside Water Storage Tank ' 5
Annualized Semi-Variable Cost Of Inside Water Storage Replacement Or Refurbishment Y
Tanks = ( Number Of Inside Water Storage Tanks *_Unlt Number Of Inside Water Storage Tanks 5
Inside Water Storage Tank Replacement Or Refurbishment
Cost ) / Expected Time Between Inside Water Storage Unit Inside Water Storage Tank Replacement Or GEL 200
Tank Replacement Or Refurbishment Refurbishment Cost _ _
. . . _ Annualized Semi-Variable Cost Of Inside Water Storage GELWyr 200
Annualized Semi-Variable Cost Of Inside Water Storage Tanks
Pumps = ( Number Of Inside Storage Water Pumps * Unit Expected Time Between Inside Water Storage Pump ' 3
Inside Water Storage Pump Replacement Or Replacement Or Refurbishment Y
Refurbishment Cost ) / Expected Time Betwegn Inside Number Of Inside Storage Water Pumps 1
Water Storage Pump Replacement Or Refurbishment
Unit Inside Water Storage Pump Replacement Or
. ) ) . " GEL 100
Annualized Semi-Variable Cost Of Inside Water Storage Refurbishment Cost _ _
Electrical System Replacement Or Refurbishment = Unit Annualized Semi-Variable Cost Of Inside Water Storage GELWyr a3
Inside Water Storage Electrical Control System Pumps
Replacement Or Refurbishment Cost / Expected Time Expected Time Between Inside Water Storage Electrical ' 2
Between Inside Water Storage Electrical System System Replacement Or Refurbishment Y!
Replacement Or Refurbishment Unit Inside Water Storage Electrical Control System
: GEL 50
Replacement Or Refurbishment Cost
Annualiz_ed Semi-Variable Cost Of Inside Water Storage Annualized Semi-Variable Cost Of Inside Water Storage — 13
System = Annualized S§m|—Var|apIe Cgst Of Inside Wat_er Electrical System Replacement Or Refurbishment Y
Storage Tanks + Annualized Semi-Variable Cost Of Inside
Water Storage Pumps + Annualized Semi-Variable Cost Of Annualized Semi-Variable Cost Of Inside Water Storage GELMT 246
Inside Water Storage Electrical System Replacement Or System Y
Refurbishment ] ]
Number Of HHs Sharing Inside Water Storage System Today 1
Annualized HH Semi-Variable Cost Of Inside Water Storage Sy|Annualized HH Semi-Variable Cost Of Inside Water —— .
Y

ANNUALIZED SEMI-VARIABLE COST OF BUCKETS AND OTHER MOVEABLE WATER STORAGE CONTAINERS / §moméo Bsbya®sm3acmswo bshxo 3906mad0l ©b

Storage Containers / Number Of HHs Sharing Buckets And

Moveable Water Storage Containers

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 309968560
Annualized Semi-Variable Cost Of Buckets And Other Expected Time Between Bucket Or Other Moveable Water
Moveable Water Storage Containers = ( Number Of Storage Container Replacement Or Refurbishment r €
Buckets Or Other Moveable Water Storage Containers * Number Of Buckets Or Other Moveable Water Storage 5
Unit Bucket Or Other Moveable Water Storage Container Containers
Replacement Or Refurbishment Cost ) / Expected Time Unit Bucket Or Other Moveable Water Storage Container GEL 25
Between Bucket Or Other Moveable Water Storage Replacement Or Refurbishment Cost
Container Replacement Or Refurbishment Annualized Semi-Variable Cost Of Buckets And Other GEL/ 42
. yr
Moveable Water Storage Containers
Annualized HH Semi-Variable Cost Of Buckets And Other Number Of HHs Sharing Buckets And Other Moveable 1
Moveable Water Storage Containers = Annualized Semi- Containers Today
Variable Cost Of Buckets And Other Moveable Water Annualized HH Semi-Variable Cost Of Buckets And Other GELAyr 42
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ANNUALIZED SEMI-VARIABLE COST OF WATER FILTER SYSTE M/ §emow®o 6sbgges

(33e05¢00 batrxo fymob gomE®ols LobGgdols

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 309968560
Expected Time Between Water Filter Replacement Or
. yr 5
Refurbishment
Annualized Semi-Variable Cost Of Water Filters = ( )
Number Of Water Filters * Unit Water Filter Replacement NialBer Qe (RIewE .
Qr REl S EXPeCted i B e WD Unit Water Filter Replacement Or Refurbishment Cost GEL 250
Filter Replacement Or Refurbishment
. X i . Annualized Semi-Variable Cost Of Water Filters GEL/yr 50
Annualized HH Semi-Variable Cost Of Water Filter System
= Annualized Semi-Variable Cost Of Water Filters / Number N — 2
Of HHs Sharing Water Filter System Today — SEIEUMALATIERSAITIELEY
Annualized HH Semi-Variable Cost Of Water Filter System GELly r 25

File: Micro-Model For Households 40.xIs
Sheet: MicroModel

Printed At 15:09 On 24-09-09
RID IEP Confidential

Page E - 16 Of 37



ANNUALIZED SEMI-VARIABLE COST OF SEWAGE STORAGE SYS TEM / §emonto 6sbgado

(3300500 baerxo 1535650 0Bsgom 33Bol LoLiBgdols

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 8608369 mds 30896560
Expected Time Between Sewage Storage Tank Replacement ' 15
Or Refurbishment Y
Number Of Sewage Storage Tanks 1
Annualized Semi-Variable Cost Of Sewage Storage ~ |Unit Sewage Storage Tank Replacement Or Refurbishment
System Tanks = ( Number Of Sewage Storage Tanks * Unit |~ GEL 5000
Sewage Storage Tank Replacement Or Refurbishment Annualized Semi-Variable Cost Of Sewage Storage
Cost ) / Expected Time Between Sewage Storage Tank System Tanks GEL/yr 333
IR EESEi OF (R EiImeEt Expected Time Between Sewage Storage Pipe Replacement ' 15
. . . . Or Refurbishment Y
Annualized Semi-Variable Cost Of Sewage Storage Pipes
= ( Sewage Storage Pipe Length * Unit Sewage Storage Sewage Storage Pipe Length m 20
Pipe Replacement Or Refurbishment Cost ) / Expected Unit Sewage Storage Pipe Replacement Or Refurbishment
Time Between Sewage Storage Pipe Replacement Or Cost GEL/m 100
Refurbishment
Annualized Semi-Variable Cost Of Sewage Storage Pipes GEL/yr 133
(VS SR D Ce O Sengse Storage U Expected Time Between Sewage Storage Pump Replacement
= ( Number Of Sewage Storage Pumps * Unit Sewage Or Refurbishment yr 5
Storage Pump Replacement Or Refurbishment Cost ) /
Expected Time Between Sewage Storage Pump Number Of Sewage Storage Pumps 1
Replacement Or Refurbishment Unit Sewage Storage Pump Replacement Or Refurbishment GEL 300
Cost
Annualized Semi-Variable Cost Of Sewage Storage
Electrical System Replacement Or Refurbishment = Unit Annualized Semi-Variable Cost Of Sewage Storage Pumps GEL/yr 60
SEIEgE S_torage Stzelitee) Cuiiel System RS Expected Time Between Sewage Storage Electrical System
Or Refurbishment Cost / Expected Time Between Sewage Replacement Or Refurbishment yr 10
StoragelbeetizaliovstemiReplacementonReilibisiment Unit Sewage Storage Electrical Control System Replacement GEL 1000
. . . Or Refurbishment Cost
Annuahz_ed Semi-Variable Cost Of Sewage Storage Annualized Semi-Variable Cost Of Sewage Storage _— 100
gystem —SAnnuaI_:_zedkSen:—Van.la_lblzC;ost O\; S?V;ng of s Electrical System Replacement Or Refurbishment Y
+ - Se - —
(IR R UE S5 AT E e SR IR R S Annualized Semi-Variable Cost Of Sewage Storage | GELyr 627 |
Annualized HH Semi-Variable Cost Of Sewage Storage Systen Sysien
Number Of HHs Sharing Sewage Storage System Today 3
Annualized HH Semi-Variable Cost Of Sewage Storage GELMT 209
System Y
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ANNUALIZED SEMI-VARIABLE COST OF SEWAGE OUTFALL SYS TEM / §emomo Bsbga®smagers@o bstxo bs3sbomobogom s6bob oldgdols

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 3m896¢s60
Expected Time Between Sewage Outfall End Works Pump ' 5
Replacement Or Refurbishment y
Unit Sewage Outfall End Works Pump Replacement Or GEL 500
Refurbishment Cost
. . . Expected Time Between Other Sewage Outfall Fixtures
Annualized Semi-Variable Cost Of Sewage Outfall End Replacement Or Refurbishment
Works Pumps And Fixtures = Unit Sewage Outfall End Unit Other Sewage Outfall Fixtures Replacement Or
Works Pump Replacement Or Refurbishment Cost / Refurbishment Cost
Expected Time Between Sewage Outfall End Works Pump
Replacement Or Refurbishment Annualized Semi-Variable Cost Of Sewage Outfall End GELyr 100
Works Pumps And Fixtures
Anrjuahzed Semi-Variable Cost Of.Sewage Outfall Plpes = Expected Time Between Sewage Outfall Pipe Replacement Or
( Distance To Sewage Oultfall * Unit Sewage Outfall Pipe Refurbishment yr 15
Replacement Or Refurbishment Cost ) / Expected Time i
Between Sewage Outfall Pipe Replacement Or Distance To Sewage Outfall m 600
Refurbishment
Unit Sewage Outfall Pipe Replacement Or Refurbishment Cost GEL/m 50
Annualized Semi-Variable Cost Of Sewage Outfall Pumps ) T -
Adjacent To HH = ( Number Of Sewage Outfall Pumps Annualized Semi-Variable Cost Of Sewage Outfall Pipes GEL/yr 20 00
Adjacent To HH * Unit Sewage Outfall Pump Adjacent T_O Expected Time Between Sewage Outfall Pump Adjacent To
HH Replacement Or Refurbishment Cost ) / Expected Time HH Replacement Or Refurbishment yr 5
Between Sewage Outfall Pump Adjacent To HH
Replacement Or Refurbishment Number Of Sewage Outfall Pumps Adjacent To HH 1
) ) . Unit Sewage Outfall Pump Adjacent To HH Replacement Or
Annualized Semi-Variable Cost Of Sewage Outfall R T G GEL 500
Electrical System Replacement Or Refurbishment = Unit Annualized Semi-Variable Cost Of Sewage Outfall Pumps
; ’ GEL/yr 100
Sewage Oultfall Electrical Control System Replacement Or Adjacent To HH
Refurb|shmept Cost/ Expected Time Between Sgwage Expected Time Between Sewage Outfall Electrical System
Oultfall Electrical System Replacement Or Refurbishment Replacement Or Refurbishment yr 2
. . . Unit Sewage Outfall Electrical Control System Replacement
Annualized Semi-Variable Cost Of Sewage Outfall System O P Tl e (ot GEL 350
= Annualized Semi-Variable Cost Of Sewage Outfall End Work{annualized Semi-Variable Cost Of Sewage Outfall
) ) GEL/yr 175
) o Electrical System Replacement Or Refurbishment
Annualized HH Semi-Variable Cost Of Sewage Outfall System
Annualized Semi-Variable Cost Of Sewage Outfall System | GEL/yr | 2 375 |
Number Of HHs Sharing Sewage Outfall System Today 10
Annualized HH Semi-Variable Cost Of Sewage Oultfall GELr 238
System
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TOTAL ANNUALIZED SEMI-VARIABLE COST OF WATER AND SE WER SERVICES / %389960 §m0m60 bsbiathsmaaemsmo bstxo Bysmdmds®oagdol s bsgsbsmobsgom

Sewer

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 86089369 mds 30896560
Annualized HH Semi-Variable Cost Of Water Well System GEL/yr 950
.. Spring Or Distant Water Source System GEL/yr 158
Total Annualized HH Semi-Variable Cost Of Water = ( ~ QUSRI Welkey SEEe Sz CiE ez
Annualized HH Semi-Variable Cost Of Water Well System + —
... Spring Or Distant Water Source System + ... Outside - Water Distribution System GEL/yr 733
AT .
Water Storagg System + ... Water Distribution System ) ( ...Inside Water Storage System GEL/yr 246
2/2)+...Inside Water Storage System + ...Buckets And
cher Moveable Water Storage Containers + ... Water ...Buckets And Other Moveable Water Storage Containers GEL/yr 42
Filter System + ... Water Testing
... Water Filter System GEL/yr 25
Total Annualized HH Semi-Variable Cost Of Sewer =
Annualized HH Semi-Variable Cost Of Sewage Storage ... Water Testing GEL/yr 15
System + Annualized HH Semi-Variable Cost Of Sewage
Outfall System Total Annualized HH Semi-Variable Cost Of Water GEL/yr 2934
Total Annualized HH Semi-Variable Cost Of Water And Annualized HH Semi-Variable Cost Of Sewage Storage GEL/yr 209
Sewer = Total Annualized HH Semi-Variable Cost Of Water System
+ Total Annualized HH Semi-Variable Cost Of Sewer Annualized HH Semi-Variable Cost Of Sewage Outfall System GEL/yr 238
Total Annualized HH Semi-Variable Cost Of Sewer GEL/yr 446
Total Annualized HH Semi-Variable Cost Of Water And | GELiyr | —
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POWER RATING OF PUMPS / 9830990l boddsgg ©s 9em9d@®mgbg@aool aslio
VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690 md> 309968560
Power Rating Of Wate Well Pumps kW 10
Load Factor Or Water Well Pumps (% of power rating) 80%
Power Rating Of Outside Water Storage Tank Filling Pumps kW 20
Load Factor Of Outside Water Storage Tank Filling Pumps (% 80%
of power rating) 0
Power Rating Of Water Distribution Pumps kW 12
Load Factor Of Water Distribution Pumps (% of power rating) 80%
Power Rating Of Inside Water Storage Pumps kW 12
Load Factor Of Inside Water Storage Pumps 80%
Power Rating Of Sewage Storage Pumps kW 8
Load Factor Of Sewage Storage Pumps (% of power rating) 80%
Power Rating Of Sewage Outfall End Works Pumps kW 40
Load Factor Of Sewage Outfall End Works Pumps (% of 80%
power rating) 0
Power Rating Of Sewage Outfall Pumps Adjacent To HH kW 30
Load Factor Of Sewage Outfall Pumps Adjacent To HH (% of 80%
power rating) 0
ANNUAL WATER AND SEWER BILLS / §ges8m8s653980L @5 U3565em0Bsgom dmdlsbm@mgdol Gemorgmo as@slisbsoo
VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 960836900 md> 309968560
Annual Municipal Water Bill GEL 110 How should individual months be weighted?
Number Of HHs Sharing Municipal Water Bill Today 1
Annual HH Municipal Water Bill GEL 110
Annual HH Municipal Water Bill = Annual Municipal Water = =
Bill / Number Of HHs Sharing Municipal Water Bill Today zzr;iﬁg'ed AL L LU LIS Ol SR E | GEL 190 Estimate of all costs incurred because there is not municipal water 24/7.
Annual HH Municipal Sewer Bill = Annual Municipal Sewer Annual Municipal Sewer Bill GEL 120
Bill / Number Of HHs Sharing Municipal Sewer Bill Today
Number Of HHs Sharing Municipal Sewer Bill Today 1
Annual HH Municipal Sewer Bill GEL 120
EZT;?é\éeg(iﬁgglonal PSR 15 SEiz O Ssnege- | GEL 100 Estimate of all costs incurred because there is not a suitable municipal sewer system.
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ANNUAL VARIABLE COST OF WATER WELL SYSTEM/ §emov)60 33es0 bstxo Gyerob Job bob@gdols

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5Feoeme ©9%5mo _ |femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual Water Well Pump Operating Hours = Length Of Number Of Water Well Pumps Used 2 1 1 n.a.
Season * Number Of Water Well Pumps Used * Number Of
Days In A Week Water Well Pumps Operate * Number Of Number Of Days In A Week Water Well Pumps Operate days/wk 7 5 4 n.a.
Hours In A Day Wate Well Pumps Operate
Number Of Hours In A Day Wate Well Pumps Operate hr/day 5 2 1 n.a.
Annual Variable Cost Of Water Well System = Annual
Water Well Pump Operating Hours * Effective Power Draw Annual Water Well Pump Operating Hours hrlyear 301 43 17 4 518
Of Each Water Well Pump * Unit Electricity Cost
Effective Power Draw Of Each Water Well Pump kW 8 8 8 n.a.
Annual HH Variable Cost Of Water Well System = ( (
Annual Water Well Pump Operating Hours * Effective Annual Variable Cost Of Water Well System GEL/yr 231 33 133 398
Power Draw Of Each Water Well Pump ) * Unit Electricity
Cost ) / Number Of HHs Sharing Water Well System Today Number Of HHs Sharing Water Well System Today 1 1 1 n.a.
Annual HH Variable Cost Of Water Well System GEL/yr 231 33 133 398
ANNUAL VARIABLE COST OF SPRING OR DISTANT WATER SOU RCE SYSTEM / §emow®0o 33¢m500 bstxo 84969860030 §ystmb 56 bgs dm8mqdom 8¢0qds6q Fgsmrml
VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5Jeoeme ©9%5mo __ |Femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual Spring Or Distant Water Source Pump Operating . )
Hours = Length Of Season * Number Of Spring Or Distant Number Of Spring Or Distant Water Source Pumps Used 2 1 1 n.a.
Water Source Pumps Used * Number Of Days In A Week . .
Spring Or Distant Water Source Pumps Operate * Number Eﬂnr:b:rool?;f LR Seplih el SR AT AT days/wk 7 5 4 n.a.
Of Hours In A Day Spring Or Distant Water Source Pumps ps Op
Operate n .
Number Of Hours In A Day Spring Or Distant Water Source hriday 5 2 1 na
i . i Pumps Operate
Annual Variable Cost Of Spring Or Distant Water Source
System = Annual Spring Or Distant Water Source Pump Annual Spri f ;
pring Or Distant Water Source Pump Operating
Operating Hours * Effective Power Draw Of Each Spring Hours hrlyear 301 43 174 518
Or Distant Water Source Pump * Unit Electricity Cost
Effective Power Draw Of Each Spring Or Distant Water Source KW 3 8 3 na
Annual HH Variable Cost Of Spring Or Distant Water Pump o
Source System = ( (Annua| Spring Or P'Stam Water Annual Variable Cost Of Spring Or Distant Water Source GEL/yr 231 33 133 308
Source Pump Operating Hours * Effective Power Draw Of System
Each Spring Or Distant Water Source Pump ) * Unit Number Of HHs Sharing Spring Or Distant Water Source 1 1 1 .~
Electricity Cost ) / Number Of HHs Sharing Spring Or System Today o
R e Annual HH Variable Cost Of Spring Or Distant Water
pring GELlyr 231 33 133 398
Source System

File: Micro-Model For Households 40.xIs
Sheet: MicroModel

Printed At 15:09 On 24-09-09
RID IEP Confidential

Page E - 21 Of 37



ANNUAL VARIABLE COST OF OUTSIDE WATER STORAGE SYSTE M/ §

00 (33¢0500 batrxo fgemob 3569 53%0oL LobiEgdol

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560

Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual Outside Water Storage Tank Filling Pump
Operating Hours = Length Of Season * Number Of Outside Number Of Outside Tank Filling Pumps Used 1 1 1 n.a.

illi *

Tank. IFIUITE P‘”.“PS Ukrer) ™ iitey @ Brs (I ATYEE Number Of Days In A Week Outside Tank Filling Pumps
Outside Tank Filling Pumps Operate * Number Of Hours In Operate days 7 5 1 n.a.
aavioutsicellapilinolRuppslOpetate Number Of Hours In A Day Outside Tank Filling Pumps

Operate hr/day 6 7 3 n.a.
Annual Variable Cost Of Outside Water Storage System = Annual Outside Water Stora am

> 8 ge Tank Filling Pump

Effective Power Draw Of Each Outside Water Storage Operating Hours hrfyr 181 151 130 461
Tank Filling Pump * Annual Outside Water Storage Tank = =
Filling Pump Operating Hours * Unit Electricity Cost Eiflfltierfg\:;%vver DIy O3 (e G MElEr SHIEgR el kW 16 16 16 n.a.
Annual HH Variable Cost Of Outside Water Storage Annual Variable Cost Of Outside Water Storage System GEL/yr 277 231 200 709
System = Annual Variable Cost Of Outside Water Storage = - o =
System / Number Of HHs Sharing Outside Water Storage ";‘gg;yer Of HHs Sharing Outside Water Storage System 1 1 1 1
System Today - -

2;2:::]HH Variable Cost Of Outside Water Storage GELyr 277 231 200 709
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ANNUAL VARIABLE COST OF WATER DISTRIBUTION SYSTEM A ND WATER SYSTEMS MANAGEMENT EMPLOYEES / §m0460 (33605000 bstxo Gyamols a5856s§ommadgmo

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560
o i Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual Water Distribution Pump Operating Hours =
Length Of Season * Number Of Water Distribution Pumps Number Of Water Distribution Pumps Used 1 1 1 na.
Used * Number Of Days In A Week Water Distribution __
Pf‘m_ps Qperate * Number Of Hours In A Day Water Number Of Days In A Week Water Distribution Pumps days 7 5 1 na
Distribution Pumps Operate Operate
Number Of Hours In A Day Water Distribution Pumps Operate hr/day 5 3 2 n.a.
Annual Variable Cost Of Water Distribution Pumps =
Annual Water Distribution Pump Operating Hours * Annual Water Distribution Pump Operating Hours GEL/yr 151 65 87 302
Effective Power Draw Of Each Water Distribution Pump *
Unit Electricity Cost Effective Power Draw Of Each Water Distribution Pump KW 10 10 10 na.
Annual Variable Cost Of All Water Systems Management Annual Variable Cost Of Water Distribution Pumps GEL/yr 139 5 9 80 278
Employees = Length Of Season * 12 / 52 * Number Of
*
STislsyRes Devsze 1o Al Wetsr Sysiams Moy eress Number Of Employees Devoted To All Water Systems 1 1 1 n.a.
Salary For One Employee
. o Monthly Gross Salary For One Employee GEL/mo 100 100 100 n.a.
Annual Variable Cost Of Water Distribution System =
Annual Var!able Cost Of Water Distribution Pumps + Annual Variable Cost Of All Water Systems Management GEL 99 99 1002 1200
Annual Variable Cost Of All Water Systems Management Employees
Employees
ploy Annual Variable Cost Of Water Distribution System | GEL 238 159 | 1082 1478 |
Annual HH Variable Cost Of Water Distribution System =
Annual Variable Cost Of Water Distribution System / Number Of HHs Sharing Water Distribution System Today 1 1 1 n.a.
Number Of HHs Sharing Water Distribution System Today K .
Annual HH Variable Cost Of Water Distribution System GEL/yr 238 159 1082 1478
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ANNUAL VARIABLE COST OF INSIDE WATER STORAGE SYSTEM / §em0960 3¢50 bshxo Gymols 8oms 53%0L boldadols

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual Inside Water Storage Pump Operating Hours =
Length Of Season * Number Of Inside Water Storage Number Of Inside Water Storage Pumps Used 1 1 1 n.a.
(RS Whsee!™ NUlaer @ Deys [ AUEER IEkts Weltsy Number Of Days In A Week Inside Water Storage Pumps
Storage Pumps Operate * Number Of Hours In A Day Operate days 7 5 1 n.a.
Inside Water Storage Pumps Operate Number Of Hours In A Day Inside Water Storage Pumps
Operate hr/day 6 7 3 n.a.
Annual Variable Cost Of Inside Water Storage System =
Annual Inside Water Storage Pump Operating Hours * Annual Inside Water Storage Pump Operating Hours hriyr 181 151 130 461
Effective Power Draw Of Each Inside Water Storage Pump
* Unit Electricity Cost Effective Power Draw Of Each Inside Water Storage Pump kW 10 10 10 n.a.
Annual HH Variable Cost Of Inside Water Storage System Annual Variable Cost Of Inside Water Storage System GEL/yr 166 139 120 425
= Annual Variable Cost Of Inside Water Storage System /
Number Of HHs Sharing Inside Water Storage System Number Of HHs Sharing Inside Water Storage System Today 1 1 1 n.a.
Today
Annual HH Variable Cost Of Inside Water Storage System GEL/yr 1 66 139 120 425
ANNUAL VARIABLE COST OF TANKER TRUCK WATER / §emov9®0 3¢50 bayo fymols gobdg®bosbo 83%Bogols
VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5Jeoeme ©9%5mo __ |Femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Volume Of Tanker Truck Water Purchased = Length Of
F Of Water Purchase From Tanker Truck trucks/wk 2 1 0 3
Season * Frequency Of Water Purchase From Tanker requency ater Purehase From Tanker fruc fucksiw
g:;;kr* Amount Of Water Purchased Per Tanker Truck Amount Of Water Purchased Per Tanker Truck Order mftruck 2 2 2 n.a.
i Volume Of Tanker Truck Water Purchased m3/yr 17 9 0 26
Annual Variable Cost Of Tanker Truck Water = Volume Of
. .
jlenkeliiiciiatenriichasedigelieledlnricelofankey Delivered Price Of Tanker Truck Water GEL/m® 10,00 10,00 20,00 n.a.
Truck Water
Annual HH Variable Gost Of Tanker Truck Water = Annual Annual Variable Cost Of Tanker Truck Water GEL/yr 172 86 0 258
Variable Cost Of Tanker Truck Water / Number Of HH i
Sharing Tanker Truck Water Today Number Of HH Sharing Tanker Truck Water Today 2 2 2 n.a.
Annual HH Variable Cost Of Tanker Truck Water GEL/yr 86 4 3 0 129
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ANNUAL VARIABLE COST OF BOTTLED WATER (DUE TO COPIN G) / §emow60 33¢0500 bstrxo dmmmdo Bsdmlbdwmmo §ymmob (351583 s3909em0)

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560

Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Volume Of Coping Related Bottled Water = Length Of Number Of Bottles Of Water Purchased Per Week btl/wk 20 10 8 38
Season * Number Of Bottles Of Water Purchased Per
Week * Volume Of Bottle * Percentage Of Bottled Water Volume Of Bottle liter/btl 15 15 15 n.a.
That Would Not Be Purchased If There Was‘Good paten Percentage Of Bottled Water That Would Not Be Purchased If
2417 (percentage purchased because water is not good There Was Good Water 24/7 (percentage purchased because 70% 50% 50% 61%
24/7) 1 1000 water is not good 24/7)
Annual Variable Cost Of Coping Related Bottled Water = (| Volume Of Coping Related Bottled Water m3lyr 0,09 0,03 0,26 0,38
(' Volume Of Coping Related Bottled Water * 1000 ) /
Volume Of Bottle ) * Unit Price Of Bottled Water Unit Price Of Bottled Water GEL/btl 1,00 1,00 1,00 n.a.
Annual HH Variable Cost Of Coping Related Bottled Water Annual Variable Cost Of Coping Related Bottled Water GEL/yr 60 22 174 255
= Annual Variable Cost Of Coping Related Bottled Water /
Number Of HHs Sharing Bottled Water Today Number Of HHs Sharing Bottled Water Today 2 2 2 n.a.

Annual HH Variable Cost Of Coping Related Bottled Water GEL/yr 30 11 87 128

ANNUAL VARIABLE COST OF MANUALLY COLLECTED WATER FR  OM SPRING OR OTHER WATER SOURCE / §em0160 33t500 bs6x0 396986030 Bystrmqsb 56 bbas

VALUE
9608369mmds
SEASON
bybmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9s505emo L5Jeoeme ©5%5mo __ |Femonm@o %580 31396560

Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Volume Of Manually Collected Water From Spring Or Number Of Visits To Spring Or Other Water Source Per Week visits/wk 3 2 1 6
Other Water Source = Length Of Season * Number Of
Visits To Spring Or Other Water Source Per Week * Volume Of Water Manually Brought To HH Per Visit liters/visit 50 50 50 n.a.
Volume Of Water Manually Brought To HH Per Visit / 1000

_ Volume Of Manually Collected Water From Spring Or m3/yr 065 043 217 325

Annual Variable Cost Of Manually Collected Water From Other Water Source
Spring Or Other Water Source = Length Of Season * — = =
Number Of Visits To Spring Or Other Water Source Per zgﬁ:cd;"p DISENES By VElilels 1o Sty @ Cliver Vel km 14 14 14 n.a.
Week * Roundtrip Distance By Vehicle To Spring Or Other
Water Source * Fuel Cost Fuel Cost GEL/km 0,20 0,20 0,20 n.a.
Annual HH Variable Cost Of Manually Collected Wate_r . Ann_ual Variable Cost Of Manually Collected Water From GELr 36,12 24,08 121,52 181,72
From Spring Or Other Water Source = ( Number Of Visits Spring Or Other Water Source
To Spring Or Other Water Source Per Week * Roundtrip
Distance By Vehicle To Spring Or Other Water Source * Number Of HHs Sharing Manually Collected Water From 2 2 2 na
Fuel Cost ) / Number Of HHs Sharing Manually Collected Spring Or Other Water Source Today o
Water From Spring Or Other Water Source Today

Annual HH Variable Cost Of Manually Collected Water

From Spring Or Other Water Source e £20 250 478 SLS
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ANNUAL QUANTITY OF WATER FROM MUNICIPAL AND OTHER W ATER SOURCES / §mow&®o G5m@q6mds 89603035¢06M0 5 s3e&q®mbs@ovmo §9o6m9dosb fywmols

Other Sources

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560
: . . Length Of Season wks/yr 4,3 4,3 43,4 n.a.

Annual Quantity Of Municipal Water = ( ( Annual Municipal
Water Bill / Tariff Price Of Municipal Water ) ) * Est imated |Estimated Share Of Municipal Water In Total Water 80% 80% 100% 83%
Share Of Water Usage By Season Consumption

. - . Estimated Share Of Water Usage By Season 55% 30% 15% 100%
Annual HH Quantity Of Municipal Water = Annual Quantity
Of Municipal Water / Number Of HHs Sharing Municipal Tariff Price Of Municipal Water GEL/m® 1,7000 1,7000 1,7000 na.
Water Connection Today

Annual Quantity Of Municipal Water m3/yr 35,59 19,41 9,71 64,71
Implicit Annual HH Quantity Of Water From Other Sources
= (Annual Quantity Of Municipal Water / Estimated Share Number Of HHs Sharing Municipal Water Connection Today 1 1 1 na. Must match the water bill allocation
Of Municipal Water In Total Water Consumption ) - Annual
Quantity Of Municipal Water Annual HH Quantity Of Municipal Water m3iyr 35,59 19,41 9,71 64,71
Implicit Annual HH Quantity Of Water From Municipal And - } | 2 | | |
Other Sources = Annual HH Quantity Of Municipal Water + Implicit Annual HH Quantity Of Water From Other Sources m>lyr 8,90 4,85 0,00 13,75
Implicit Annual HH Quantity Of Water From Other Sources ici i ici
p Quantity Implicit Annual HH Quantity Of Water From Municipal And | myr | 44,49 24,26 | 071 78,46 |

CALCULATION

ANNUAL IMPLICIT MARKET VALUE OF WATER FROM MUNICIPA L AND OTHER WATER SOURCES / §e0360 535657000 bsds6em 13550 396030350160 ©d
VALUE

Quantity Of Municipal Water * Tariff Price Of Municipal
Water

Annual HH Variable Cost Of Municipal Water = Annual
Variable Cost Of Municipal Water / Number Of HHs
Sharing Municipal Water Connection Today

Implicit Annual HH Variable Market Value Of Water From
Other Sources = Implicit Annual HH Quantity Of Water
From Other Sources * Tariff Price Of Municipal Water

Implicit Annual HH Variable Market Value Of Water From
Municinal And Other Sauirces = Annuial HH V/ariahle Caost

9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
DATA ELEMENT / METRIC UNIT 9s505emo L5Jeoeme ©5%5mo __ |femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual Variable Cost Of Municipal Water GEL/yr 60,50 33,00 16,50 110,00
Number Of HHs Sharing Municipal Water Connection Today 1 1 1 n.a.
Annual HH Variable Cost Of Municipal Water GEL/yr 60,50 33 ,00 16,50 110,00
Implicit Annual HH Variable Market Value Of Water From GELyr 1513 8.25 0,00 23,38
Other Sources
ImpI|IC|_t Annual HH Variable Market Value Of Water From GELyr 75,63 41,25 16,50 133,38
Municipal And Other Sources
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ANNUAL VARIABLE COST OF SEWAGE STORAGE SYSTEM AND S EWAGE SYSTEMS MANAGEMENT EMPLOYEES / §mom6o 33500 baGxo bs3s65mmobsgom s3%0l

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560

Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual Sewage Storage Pump Operating Hours = Length
Of Season * Number Of Sewage Storage Pumps Used * Number Of Sewage Storage Pumps Used 1 1 1 n.a.
Number Of Days In A Week Sewage Storage Pumps
Operate * Number Of Hours In A Day Sewage Storage Number Of Days In A Week Sewage Storage Pumps Operate days/wk 7 4 8 n.a.
Pumps Operate

Number Of Hours In A Day Sewage Storage Pumps Operate hr/day 5 3 2 n.a.
Annual Variable Cost Of Sewage Storage Pumps = Annual ]
Sewage Storage Pump Operating Hours * Effective Power Annual Sewage Storage Pump Operating Hours hrlyr 151 52 260 463
Draw Of Each Sewage Storage Pump * Unit Electricity
Cost Effective Power Draw Of Each Sewage Storage Pump kW 6 6 6 n.a.
Annual Variable Cost Of Sewer Systems Management Annual Variable Cost Of Sewage Storage Pumps GEL/yr 92 32 160 284
Employees = Length Of Season * 12 / 52 * Number Of
Employees Devoted To Sewer Systems * Monthly Gross Number Of Employees Devoted To Sewer Systems 1 1 1 n.a.
Salary For One Employee

Monthly Gross Salary For One Employee GEL/mo 100 100 100 n.a.
Annual Variable Cost Of Sewage Storage System = Annual Annual Variable Cost OF Sewer Systems Management
Variable Cost Of Sewage Storage Pumps + Annual Employees v e GEL 99 99 1002 1200
Variable Cost Of Sewer Systems Management Employees

Annual Variable Cost Of Sewage Storage System | GEL/yr 192 | 1 31 | 1162 1484 |
Annual HH Variable Cost Of Sewage Storage System =
Annual Variable Cost Of Sewage Storage System / Number  |Number Of HHs Sharing Sewage Storage System Today 3 3 3 n.a.
Of HHs Sharing Sewage Storage System Today

Annual HH Variable Cost Of Sewage Storage System GEL/yr 64 44 387 495
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ANNUAL VARIABLE COST OF SEWAGE OUTFALL SYSTEM/ §emom®o gaesmo badxo bsgsbsmobsgom sebols boldgdols

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
i Number Of Sewage Outfall End Works Pumps Used 1 1 1 n.a.

Annual Sewage Outfall End Works Pumps Operating
Hours = Length Of Season * Number Of Sewage Outfall Number Of Days In A Week Sewage Outfall End Works days 3 2 5 na
End Works Pumps Used * Number Of Days In A Week Pumps Operate
Sewage Outfall End Works Pumps Operate * Number Of Number Of Hours In A Day Sewage Outfall End Works Pumps hriday 6 2 3 na
Hours In A Day Sewage Outfall End Works Pumps Operate ~ [Operate i

Annual Sewage Outfall End Works Pumps Operating hrlyr 77 69 651 797
Annual Variable Cost Of Sewage Outfall End Works Hours
Pumps = Annual Sewage Outfall End Works Pumps Effective Power Draw Of Sewage Outfall End Works Pump KW 32 32 32 na.
Operating Hours * Effective Power Draw Of Sewage i
Outfall End Works Pump * Unit Electricity Cost Annual Variable Cost Of Sewage Outfall End Works GELyr 238 211 2000 2449

Pumps
Annual Sewage Outfall Pumps Adjacent To HH Operating .
Hours = Length Of Season * Number Of Sewage Outfall Number Of Sewage Outfall Pumps Adjacent To HH Used 1 1 1 n.a.
Pumps Adjacent To HH Used * Number Of Days In A Week Number Of Days In A Week Sewage Outfall Pumps Adjacent days 7 2 3 na
Sewage Outfall Pumps Adjacent To HH Operate * Number To HH Operate -
Of Hours In A Day Sewage Outfall Pumps Adjacent To HH Number Of Hours In A Day Sewage Outfall Pumps Adjacent .- 6 4 3 na
Operate To HH Operate Y B
Annual Variable Cost Of Sewage Outfall Pump Adjacent Annual Sewage Outfall Pumps Adjacent To HH Operating
To HH = Annual Sewage Outfall Pumps Adjacent To HH T hrlyr 181 69 391 640
Operating Hours * Effective Power Draw Of Sewage
Outfall Pumps Adjacent To HH * Unit Electricity Cost E:ectlve Power Draw Of Sewage Outfall Pumps Adjacent To KW 2a 24 24 e
Annual Variable Cost Of Sewage Outfall System = Annual Annual Variable Cost Of Sewage Outfall Pump Adjacent GELyr 216 159 900 1475
Variable Cost Of Sewage Outfall End Works Pumps + To HH
Annual Variable Cost Of Sewage Outfall Pump Adjacent To HH

ual vVan wage Qutiall Pump Ac) Annual Variable Cost Of Sewage Outfall System | GELiyr | 654 | 370 | 2900 | 3924 |

Annual HH Variable Cost Of Sewage Outfall System = Annual

Number Of HHs Sharing Sewage Outfall System Today 10 10 10 n.a.

Annual HH Variable Cost Of Sewage Outfall System GEL/yr 65 37 290 392
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ANNUAL VARIABLE COST OF SEWAGE TANKER TRUCK SERVICE / §momto g3usq

00 b} 0 B3935emG0o sbiols 3olEHMBos6o 3Bools ImALobwyE9do
VALUE

9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual Variable Cost Of Sewage Tanker Truck Service = Number Of Sewage Tanker Truck Orders In Season trucks 4 1 1 6
Number Of Sewage Tanker Truck Orders In Season *
Sewage Tanker Truck Service Cost Sewage Tanker Truck Service Cost GEL/truck 100 100 100 n.a.
Annual HH Variable Cost Of Sewage Tanker Truck Service Annual Variable Cost Of Sewage Tanker Truck Service GEL/yr 400 100 100 600
= Annual Variable Cost Of Sewage Tanker Truck Service /
Number Of HHs Sharing Sewage Tanker Truck Service Number Of HHs Sharing Sewage Tanker Truck Service Today 2 2 2 n.a.
Today
Annual HH Variable Cost Of Sewage Tanker Truck Service GEL/yr 200 50 50 300
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PRO FORMA CALCULATION OF ANNUAL HH VARIABLE COST OF MUNICIPAL SEWER / mxsbols §emovho 33e7s0 bshkol 360 gatds asdmmams 89603035mem®o

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560

Length Of Season wks/yr 4,3 4,3 43,4 n.a.

Water Consumption From Municipal System Connection m3 60,5 33,0 16,5 110,0

Water Consumption From Alternative Sources m3 8,9 4,9 0,0 13,8

Water Consumption From All Sources m3 69,4 37,9 16,5 123,8
Use One Of Five Methods Of Calculating Annual HH
Variable Cost Of Municipal Sewer Number Of HH Members 3 3 3 n.a.
Method One: Based On Number Of HH Members = Length Municipal Sewage Discharge Tariff Based On Number Of HH GEL/hh 1.00 1.00 1.00 A
Of Season * 12 / 52 * Number Of HH Members * Municipal Members member-mo ' ' ' o
Sewage Discharge Tariff Based On Number Of HH
Members Method One: Based On Number Of HH Members GEL/yr 2,98 2,98 30,05 36,00
Method Two: Based On Entire HH = Length Of Season * 12 Municipal Sewage Discharge Tariff Based On Entire HH GEL/HH-mo 4,00 4,00 4,00 n.a.
/ 52 * Municipal Sewage Discharge Tariff Based On Entire
HH Method Two: Based On Entire HH GEL/yr 3,97 3,97 40,06 48,00
Method Three: Based On Single Connection = Length Of gumupsl Sewage Discharge Tariff Based On Single GEL/connectio 2,50 2,50 2,50 n.a.
Season * 12 / 52 * Municipal Sewage Discharge Tariff onnection MO
Based On Single Connection / Number Of HHs Sharing Number Of HHs Sharing Municipal Sewer Connection 1 1 1 n.a.
Municipal Sewer Connection

Method Three: Based On Single Connection GEL/yr 2,48 2,48 25,04 30,00
Method Four: Based On Municipal Water Usage = Annual — - - —
HH Quantity Of Municipal Water * Municipal Sewage Municipal Sewage Discharge Tariff Based On Municipal Water GEL/mE 210 210 210 na
Discharge Tariff Based On Municipal Water Usage Usage

Number Of HHs Sharing Municipal Water Connection 1 1 1 n.a.
Method Five: Based On Combined Municipal And Other
Source Water Usage = Municipal Sewage Discharge Tariff Method Four: Based On Municipal Water Usage GEL/yr 74,74 40,76 20,38 135,88
Based On Combined Municipal And Other Source Water
Usage * Implicit Annual HH Quantity Of Water From Municipal Sewage Discharge Tariff Based On Combined L DeE Den Dem na
Municipal And Other Sources Municipal And Other Source Water Usage m ' ' ' e

Method Five: Based On Combined Municipal And Other GELyr 102,32 55,81 22,32 180,45

Source Water Usage

Method Used 1 5 3 n.a.

Z::vli::gma Annual HH Variable Cost Of Municipal Sewer GELr 2.08 55,81 25,04 83,82
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TOTAL ANNUAL HH VARIABLE COST OF WATER AND SEWER SE RVICES / x589960 mxsbols

oMo (33¢0500 batrxo F4omdmBo®saqdolL s bo3sbasemobsgom LobiEgdol

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual HH Variable Cost Of Water Well System GEL/yr 231 33 133 398
.. Spring Or Distant Water Source System GEL/yr 231 33 133 398
.. Outside Water Storage System GEL/yr 277 231 200 709
Total Annual HH Variable Coping Cost Of Water = ( Annual
HH Variable Cost Of Water Well System + ... Spring Or .. Water Distribution System GEL/yr 238 159 1082 1478
Distant Water Source System + ... Outside Water Storage -
System + ... Water Distribution System ) * (2/2) + ( .. Inside Water Storage System GEL/yr 166 139 120 425
Inside Water Storage System + ... Tanker Truck Water + ...
Coping Related Bottled Water + ... Manually Collected .. Tanker Truck Water GEL/yr 86 43 0 129
Water From Spring Or Other Water Source ) ]
.. Coping Related Bottled Water GEL/yr 30 11 87 128
Total Annual HH Variable Cost Of Water = Total Annual HH [/ "Manually Collected Water From Spring Or Other Water GEL/ 4 3 1 8
Variable Coping Cost Of Water + Annual HH Variable Cost Source yr
Of Municipal Water . i
Total Annual HH Variable Coping Cost Of Water GEL/yr 1264 6 51 1756 3672
Total Annual HH Variable Coping Cost Of Sewer = Annual
HH Variable Cost Of Sewage Storage System + ... Sewer Annual HH Variable Cost Of Municipal Water GEL/yr 61 33 17 110
Outfall System + ... Sewage Tanker Truck ]
Total Annual HH Variable Cost Of Water GEL/yr 1325 684 1773 3782
Total Annual HH Variable Cost Of Sewer = Total Annual
HH Variable Coping Cost Of Sewer + Annual HH Variable Annual HH Variable Cost Of Sewage Storage System GEL/yr 64 44 387 495
Cost Of Sewage Service
... Sewer Outfall System GEL/yr 65 37 290 392
Total Annual HH Variable Cost Of Water And Sewer = Total
Annual HH Variable Cost Of Water + Total Annual HH .- Sewage Tanker Truck GEL/yr 200 50 50 300
Variable Cost Of Sewer ] ]
Total Annual HH Variable Coping Cost Of Sewer GEL/yr 329 131 727 1187
Annual HH Variable Cost Of Sewage Service GEL/yr 10 10 100 120
Total Annual HH Variable Cost Of Sewer GEL/yr 339 141 827 1307
Total Annual HH Variable Cost Of Water And Sewer | GEL/yr | 1664 825 | 2 600 | 5089 |
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TOTAL ANNUALIZED HH SEMI-VARIABLE AND ANNUAL HH VAR IABLE COST OF WATER AND SEWER SERVICES / %584160 m%3bols §om@o 33ewsoo s

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560

Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Total Annualized HH Semi-Variable And Annual HH Annualized HH Semi-Variable Water Coping Cost GEL/yr 243 243 2 449 2934
Variable Cost Of Water = Annualized HH Semi-Variable } ;

B . . HH Variable Water Coping Cost GEL/yr 1264 651 1756 3672

Water Coping Cost + HH Variable Water Coping Cost + HH I ping Y
MunicipaljWateqBil HH Municipal Water Bl GEL/yr 61 33 17 110
Totgl Annualized HH Semi-Variab-|e And Annugl HH. TOtE_ll Annualized HH Semi-Variable And Annual HH GELWyr 1568 927 4222 6716
Variable Cost Of Sewer = Annualized HH Semi-Variable Variable Cost Of Water
SeEr Sl Cest <> (il VeuEhls Sener Gy Cest Annualized HH Semi-Variable Sewer Coping Cost GEL/yr 37 37 373 446
HH Municipal Sewer Bill
Total Annualized HH Semi-Variable And Annual HH HH Variable Sewer Coping Cost GEL/yr 329 131 727 1187
Var@ble Qost Of Water And Sewer = Total Annualized HH HH Municipal Sewer Bill GEL/yr 3 56 25 84
Semi-Variable And Annual HH Variable Cost Of Water + _ i i
Totgl Annualized HH Semi-Variable And Annual HH TOtE_ll Annualized HH Semi-Variable And Annual HH GELr 369 223 1125 1717
Variable Cost Of Sewer Variable Cost Of Sewer

Total Annualized HH Semi-Variable And Annual HH

Variable Cost Of Water And Sewer SIS 18 11 O ERSS
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ANNUAL HH TIME SPENT ON MANAGING WATER SOURCES / m»sb0l oo ofmomo sbsbstixo Fymols Fysemadols

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Time Spent Managing Municipal Water Connection hh:mm/wk 1:00 0:30 0:15 17,3 SIEEEEN GRS Shoty AN (F2r WEek CE
that season.
Number Of HHs Sharing Municipal Water Connection Today 1 1 1 n.a.
Annual HH Time Spent On Managing Municipal Water hrlyr 43 22 10,9 173 Season columns show total hours during that
Connection season over one year.
Time Spent Managing Water Well System hh:mm/wk 0:30 0:15 1:00 46,6
Number Of HHs Sharing Water Well System Today 1 1 1 n.a.
Annual HH Time Spent On Managing Water Well System hrlyr 2,2 11 43,4 46,6
Time Spent Managing Spring Or Distant Water Source hh:mm/wk 0:30 0:15 1:00 46,6
Annual HH Time Spent On Managing Municipal Water . . .
Connection = ( Length Of Season * Time Spent Managing Number Of HHs Sharing Spring Or Distant Water Source 2 2 2 n.a.
Municipal Water Connection ) * 24 / Number Of HHs . . . .
Sharing Municipal Water Connection Today C\;];:?Isiﬂr;mseyftZ?t O ) SR O LIS hrlyr 11 0,5 21,7 23,3
Annual HH Time Spent On Managing Water Well System =
( Length Of Season * Time Spent Managing Water Well Number Of Visits To Spring Or Distant Water Source To il 3 2 1
System ) * 24 / Number Of HHs Sharing Water Well System  |Manually Collect Water Each Week VDS n.a.
Today
Annual HH Time Spent On Managing Manually Collected é\éizgi?xgg;gﬂ Tgﬁ;’; \iﬁ:t;) SRUICIOBIS angv/a ek hrivisit 1:20 1:20 1:20 n.a.
Water From Spring Or Distant Water Source = Length Of Y
. . ) .
Stesm * NIlber O VETS 10 Sl OF PisEm: Welzs Number Of HHs Sharing Manually Collected Water From
Source To Manually Collect Water Each Week * Average Spring Or Distant Water Source Today 2 2 2 n.a.
Roundtrip Time To Get To Spring Or Distant Water Source
To Manually Collect Water * 24 / Number Of HHs Sharing Annual HH Time Spent On Managing Manually Collected
Manually Collected Water From Spring Or Distant Water : : hriyr 8,6 57 28,9 43,3
y pring Water From Spring Or Distant Water Source
Source Today
Annual HH Time Spent On Managing Water Testing = ( Time Spent Managing Water Testing hh:mm/wk 1:00 0:30 0:15 17,3
et O St ** Ui St MEREgiy Wellr esing ) Number Of HHs Sharing Water Testing Today 2 2 2 n.a.
* 24 | Number Of HHs Sharing Water Testing Today
. i . Annual HH Time Spent On Managing Water Testing hrlyr 2,2 11 5,4 8,7
Annual HH Time Spent On Managing Water Filter System =
( Length Of Season * Time Spent Managing Water Filter ’ . ’ . . . .
System ) * 24 / Number Of HHs Sharing Water Filter Time Spent Managing Water Filter System hh:mm/wk 0:15 1:00 0:30 27,1
S Ty Number Of HHs Sharing Water Filter System Today 2 2 2 n.a.
(VN (Y Vil E{pent O MEWEEE) Venier Ve Weter = (L Annual HH Time Spent On Managing Water Filter System hrlyr 0,5 2,2 10,9 13,5
Annual HH Time Spent On Managing Bottled Water (due to cof__. ]
Time Spent Managing Tanker Truck Water hh:mm/wk 1:00 0:30 0:15 17,3
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Annual Time Spent On Managing Water Sources = Length Of §

Annual HH Time Spent On Managing Water Sources = Annual

Number Of HHs Sharing Tanker Truck Water Today 2 2 2 n.a.

Annual HH Time Spent On Managing Tanker Truck Water hrlyr 2,2 11 5,4 8,7

Number Of Visits To Store To Buy Bottled Water Each Week visits/wk 1 1 1 n.a.

Average Time Needed To Get To Store And Back Each Trip hrivisit 1:20 1:20 1:20 n.a.

Percentage Of Store Trips That Would Not Occur with Good 70% 50% 50% na

24/7 Water

Number Of HHs Sharing Bottled Water Today (due to coping) 2 2 2 n.a.

Ann.ual HH Time Spent On Managing Bottled Water (due to hrlyr 20 14 145 17.9

coping)

Annual Time Spent On Managing Water Sources | hrlyr | 39,5 27,2 2279 | 294,6 | |
Annual HH Time Spent On Managing Water Sources | hrlyr | 23,0 15,2 141,1 | 179,2 | |
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ANNUAL HH TIME SPENT ON MANAGING WATER ISSUES OTHER THAN WATER SOURCES / cxsbols §e04160 06000 sbsbstxo §esemdmdsaagdol bs30mbido

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9smsmo LR P Py ©0V3mo __ [feromGo xs80 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Time Spent Managing Outside Water Storage System hh:mm/wk 0:30 0:15 1:00 46,6
Annual HH Time Spent On Managing Outside Water Number Of HHs Sharing Outside Water Storage System 1 1 1 na
Storage System = ( Length Of Season * Time Spent Today i _ _ -
Managing Outside Water Storage System ) * 24 / Number Annual HH Time Spent On Managing Outside Water hriyr 29 11 434 16.6
Of HHs Sharing Outside Water Storage System Today Storage System : : . :
) ) o . . . . Does not include employees used to manage
Annual HH Time Spent On Managing Water Distribution Time Spent Managing Water Distribution System hh:mm/wk 0:15 1:00 0:30 27,1 water systems.
= *Ti i
S ~ ( lLen-gth OfiSeasonilime}SpentManaging . Number Of HHs Sharing Water Distribution System Today 1 1 1 n.a.
Water Distribution System ) * 24 / Number Of HHs Sharing
Water Distribution System Today Annual HH Time Spent On Managing Water Distribution hriyr 11 43 21,7 271
System
Annual HH Time Spent On Managing Inside Water Storage ) ) ) . . . .
System = ( Length Of Season * Time Spent Managing Time Spent Managing Inside Water Storage System hh:mm/wk 1:00 0:30 0:15 17,3
Inside Water Storage System ) * 24 / Number Of HHs . .
Sharing Inside Water Storage System Today Number Of HHs Sharing Inside Water Storage System Today 1 1 1 n.a.
. . Annual HH Time Spent On Managing Inside Water Storage hriyr 43 22 10,9 173
Annual HH Time Spent On Managing Buckets And Other System
Moveable Water Storage Containers = ( Length Of Season  [Time Spent Managing Buckets And Other Moveable Water ] ] . .
* Time Spent Managing Buckets And Other Moveable Storage Containers M REED wils g 206
Water Storage Containers ) * 24 / Number Of HHs Sharing Number Of HHs Sharing Buckets And Other Moveable Water 1 1 1 .~
Buckets And Other Moveable Water Storage Containers Storage Containers Today "
Today Annual HH Time Spent On Managing Buckets And Other
Moveable Water Storage Containers G 22 il e a8k
Annual HH Time Spent On Other Water Management ] . ] ] ] ]
Activities = ( Length Of Season * Time Spent On Other Time Spent On Other Water Management Activities hh:mm/wk 0:15 1:00 0:30 27,1
Water Management Activities ) * 24 / Number Of HH Number Of HH Sharing Other Water Management Activities 2 . 2
Sharing Other Water Management Activities Today Today IEEE
Annual HH Time Spent On Other Water Management
Annual Time Spent On Managing Water Issues Other Than Wa|Activities hriyr 05 22 10.9 135
Annual HH Time Spent On Managing Water Issues Other Than|ANNu@l Time Spent On Managing Water Issues Other Than hriyr 108 129 1411 164.7
Water Sources ’ ’ ’ ’
Annual HH Time Spent On Managing Water Issues Other hriyr 10,2 10,8 1302 1512
Than Water Sources
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ANNUAL HH TIME SPENT ON MANAGING SEWER / o

3bob oMo OHM0mo EIBBIOXO 35650B305%,

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©0V3mo __ [feromGo xs80 31396560

Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual HH Time Spent On Managing Municipal Sewer Time Spent Managing Municipal Sewer Connection hh:mm/wk 0:20 0:15 0:10 9,7
Connection = Length Of Season * Time Spent Managing i i
Municipal Sewer Connection / Number Of HHs Sharing Number Of HHs Sharing Sewer Connection 1 1 1 n.a.
Sewer Connection * 24 i ; =

ér;:l;zlcgginﬂme Spent On Managing Municipal Sewer hriyr 14 11 72 97
Annual HH Time Spent On Managing Sewage Storage S D s (T e e
System = Length Of Season * Time Spent Managing Time Spent Managing Sewage Storage System hh:mm/wk 0:40 0:20 0:10 11,5 sewer systems ploy 9
Sewage Storage System / Number Of HHs Sharing Sewage 24 -
Storage System * 24 Number Of HHs Sharing Sewage Storage System 3 3 3 n.a.

Annual HH Time Spent On Managing Sewage Storage
Annual HH Time Spent On Managing Sewage Outfall System ¥ s e e hriyr 1,0 0,5 2,4 3,8
System = Length Of Season * Time Spent Managing
Sewage Outfall System / Number Of HHs Sharing Sewage Time Spent Managing Sewage Outfall System hh:mm/wk 1:00 1:00 1:00 52,0
Oultfall System * 24

Number Of HHs Sharing Sewage Outfall System 10 10 10 n.a.
Annual HH_T|me Shepueoniananing .Sewage Tanker . Annual HH Time Spent On Managing Sewage Outfall
Truck Service = Length Of Season * Time Spent Managing System hriyr 0,4 0,4 43 52
Sewage Tanker Truck Service / Number Of HHs Sharing
Sewage Tanker Truck Service * 24 Time Spent Managing Sewage Tanker Truck Service hh:mm/wk 1:00 1:00 1:00 52,0
Annual HH Time Spent On Other Sewage Management Number Of HHs Sharing Sewage Tanker Truck Service 2 2 2 n.a.
Activities = Length Of Season * Time Spent On Other = :

L . Annual HH Time Spent On Managing Sewage Tanker

Sewage Management Activities / Number Of HH Sharing T p ging 9 hrlyr 22 2,2 21,7 26,0
Other Sewage Management Activities * 24

Time Spent On Other Sewage Management Activities hh:mm/wk 1:00 0:30 0:15 17,3
Annual Time Spent On Managing Sewer Systems = Length
Of Season * ( Time Spent Managing Municipal Sewer Number Of HH Sharing Other Sewage Management Activities 2 2 2 n.a.
Connection + Time Spent Managing Sewage Storage -
System + Time Spent Managing Sewage Outfall System + Timg 22:3':;:”4 fimelbbentoplotiei=svagelianadement hrlyr 2,2 11 54 8,7
Annual HH Time Spent On Managing Sewer Systems = Annuall Annual Time Spent On Managing Sewer Systems hriyr 17,2 | 13,3 | 1121 142,6 |

Annual HH Time Spent On Managing Sewer Systems hrlyr 7,1 | 52 | 41,1 53,4 |
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TOTAL ANNUAL TIME SPENT ON MANAGING WATER AND SEWER  / %589160 mxsbol §emom6Ho @®momo @sbsbséxo §goemdmds®eaqdol s 396semobsgools

VALUE
9608369mmds
SEASON
bybmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Total Annual HH Time Spent Managing Water And Sewer = |Annual HH Time Spent On Managing Water Sources hriyr 23,0 15,2 141,1 179
Annual HH Time Spent On Managing Water Sources + : :
Annual HH Time Spent On Managing Water Issues Other Q;];L:lsl—é:rzge Spention|Managing)\Waterllssueslotheryihan hriyr 10,2 10,8 130,2 151
Than Water Sources + Annual HH Time Spent On
Managing Sewer Systems Annual HH Time Spent On Managing Sewer Systems hriyr 7,1 5,2 41,1 53
Total Annual HH Time Spent Managing Water And Sewer hrlyr 7:12 4:29 8:37 384

WILLINGNESS TO SWITCH TO MUNICIPAL WATER AND SEWAGE SYSTEMS / 8m603035¢nw® §4semdmdstogqdsls @ b53965¢moBsgom dmdlsbw®gds®q gsms®mgols

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9608369@md> 39963560
FUTUTE AMTTUAr I VIUTTICTPAr vwateT BT = VOTUTTeE Ut vwWateT
Used Today * Water Tarrff Volume Of Water Used Today m/yr 65
Future Annual HH Municipal Sewer Bill = Volume Of Water ~ (Water Tarrff GEL/m?® 1,7000
Used Today * Sewer Tariff
Sewer Tariff m®yr 2,1000

Future Annual HH Municipal Water And Sewer Bill = . -
Future Annual HH Municipal Sewer Bill + Future Annual Future Annual HH Municipal Water Bill GELyr 110
HH Municipal Water Bill

Future Annual HH Municipal Sewer Bill | GEL/yr | 136 | |
Current Annualized HH Semi-Variable And Annual HH
Variable Cost Of Water And Sewer = Current Annualized Future Annual HH Municipal Water And Sewer Bill | GEL/yr | 246 | |
HH Semi-Variable And Annual HH Variable Cost Of Water +
Current Annualized HH Semi-Variable And Annual HH Current Annualized HH Semi-Variable And Annual HH GELWyr 6716
Variable Cost Of Sewer Variable Cost Of Water
Cur_rent Annualized HH Semi-Variable And Annual HH GELWyr 1717
Likelihood To Switch For Water (larger is more likely to Variable Cost Of Sewer
switch) = Current Annualized HH Semi-Variable And Current Annualized HH Semi-Variable And Annual HH GELyr 8433
Annual HH Variable Cost Of Water / Future Annual HH ManahlsleosieiWatedhndiSewer
Municipal Water Bill Likelihood To Switch For Water (larger is more likely to 6106
switch) !
Likelihood To Switch For Sewer (larger is more likely to Likelihood To Switch For Sewer (larger is more likely to 1264
switch) = Current Annualized HH Semi-Variable And switch) i _ i
Annual HH Variable Cost Of Sewer / Future Annual HH Likelihood To Switch For Water And Sewer Combined 3430
Municinal Sewer Rill (larger is more likely to switch) '
File: Micro-Model For Households 40.xls Printed At 15:09 On 24-09-09

Sheet: MicroModel RID IEP Confidential Page E - 37 Of 37






RID Impact Evaluation Project
TBSC, ACT

APPENDIX F

F INDIVIDUAL HOUSEHOLD IMPACT GROUP — WATER AUDIT







WAT

ER CONSUMPTION BY TOILETS

VALUE
TURKISH TURKISH ANNUAL
CALCULATION DATA ELEMENT / METRIC UNIT TOILET #1 TOILET #2 TOILET #1 TOILET #2 TOTAL COMMENT
Length Of Season weeks 52 52 52 52 n.a.
Annual Water Consumption By Toilets = Length Of Sea  son |Flushes Each Day For Any Purposes #/day 2 3 4 5 n.a.
* 7 * Flushes Each Day For Any Purposes * Per Flush ~ Water
Consumption Per Flush Water Consumption m® 0,0100 0,0100 0,0100 0,0100 n.a.
Annual Water Consumption By Toilets m3/yr 7,28 10,92 14,56 18,20 50,96
WATER CONSUMPTION BY INDOOR FAUCETS
VALUE
KITCHEN KITCHEN BATHROOM | BATHROOM ANNUAL
CALCULATION DATA ELEMENT / METRIC UNIT FAUCET #1 FAUCET #2 FAUCET #1 FAUCET #2 TOTAL COMMENT
Time Faucet Is On For Cooking Purposes min/day 30 20 20 20 n.a.
Time Faucet Is On For Potable Water Purposes min/day 10 10 10 10 n.a.
Time Faucet Is On For Hand Washing min/day 10 10 10 10 n.a.
Time Faucet Is On For Watering In-House Plants min/day 10 10 10 10 n.a.
Time Faucet Is On For All Purposes = Time Faucetls  On . | i
For Cooking Purposes + Time Faucet Is On For Potabl e Time Faucet Is On For Teeth Brushing min/day 0 0 10 10 n.a.
Water Purposes + Time Faucet Is On For Hand Washing ~ + . . . .
Time Faucet Is On For Watering In-House Plants + T ime Time Faucet Is On For Washing Dishes min/day 10 10 0 0 n.a.
Faucet Is On For Teeth Brushing + Time FaucetIs On  For . . .
\Washing Dishes + Time Faucet Is On For In-House Wet - Time Faucet Is On For In-House Wet-Cleaning Procedures min/day 20 20 30 20 n.a.
Gl RIEEeilies + D (FEVEER S Bl (R @UTtes Wet- Time Faucet Is On For Outdoor Wet-Clean Procedures min/day 10 20 30 50 n.a.
Clean Procedures + Time Faucet Is On For Laundry +  Time
Faucet Is On For Treating Domestic Animals + Time F  aucet Time Faucet Is On For Laundry min/day 0 0 10 10 na
Is On For Storing Water + Time Faucet Is On For Oth  er
Purposes Time Faucet Is On For Treating Domestic Animals min/day 10 10 10 10 na.
Annual Water Consumption By Indoor Faucet = Time Time Faucet Is On For Storing Water min/day 50 30 40 30 n.a.
Faucet Is On For All Purposes * Flow Rate Of Faucet /1000
Time Faucet Is On For Other Purposes min/day 10 10 10 10 n.a.
Time Faucet Is On For All Purposes min/day 170 15 0 190 190 n.a.
Flow Rate Of Faucet I/min 5,0 5,0 5,0 5,0 n.a.
Annual Water Consumption By Indoor Faucets mslyr 0,9 0,8 1,0 1,0 3,5
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WATER CONSUMPTION BY OUTDOOR FAUCETS

VALUE

FAUCET #1 - SEASON

FAUCET #2 - SEASON

ANNUAL
CALCULATION DATA ELEMENT / METRIC UNIT HIGH SHOULDER LOW HIGH SHOULDER LOW TOTAL COMMENT
Length Of Season wkiyr 4,3 43 43,4 43 43 43,4 52
Time Faucet Is On For Outdoor Gardening min/day 120 50 10 120 50 10 n.a. Seasonality in usage.
... For Car Washing min/day 30 10 0 30 10 0 na. U oo [0l EERINOTIE (PUIfERSEs e &)
carwash business.
... For Carpet Washing min/day 10 10 10 10 10 10 n.a.
... For Other Non-Economic Purposes min/day 15 15 15 15 15 15 n.a.
... For Other Economic Purposes min/day 180 150 120 0 0 0 n.a.
T!me it [Fawerst (5 Ch [Fe Seasongl (GRS (« Time Outdoor Faucet Is On For Seasonal Activities /season 178 118 785 88 43 177 n.a.
Time Faucet Is On For Outdoor Gardening + ... For C  ar
Washing Of Own Vehicles + ... For Carpet Washing + ... For .
Other Non-Economic Purposes + ... For Economic Flow Rate Of Faucet I/min 50 5,0 50 5,0 50 5,0 n.a.
Purposes ) * 7 * Length Of Season ) / 60 i
Pt ) g ) Annual WatE( (;Qnsumptlon By Outdoor Faucets For mslyr 53,4 35,4 2354 26,3 128 53,2 4165
Seasonal Activities
Annual Water Consumption By Outdoor Faucet For _ ) K .
Seasonal Activities = Time Outdoor Faucet Is On For Time Faucet Is On For Cooking Purposes min/day 10 10 10 10 10 10 na. No seasonality in usage.
Seasonal Activities * 60 * Flow Rate Of Faucet/ 10 00 |
... For Potable Water Purposes min/day 30 30 30 5 5 5 n.a.
Time Outdoor Faucet Is On For Non-Seasonal Activiti  es = ( For Hand Washi in/d 25 25 25 5 5 5
Time Faucet Is On For Cooking Purposes + ... For Po  table | or Han ashing miniday na
Water Purposes + ... For Hand Washing + ... For Wa tering . .
In-House Plants + ... For Teeth Brushing + ... For  Washing .. For Watering In-House Plants min/day 20 20 20 5 5 5 n.a.
Dishes + ... For In-House Wet-Cleaning Procedures + ... For ... For Teeth Brushing min/day 10 10 10 10 10 10 A
Outdoor Wet-Clean Procedures + ... For Laundry + .. . For
Treating Domestic Animals + ... For Storing Water + ... For . For Washing Dishes min/day 10 10 10 10 10 10 na.
Other Purposes ) * 7 * Length Of Season / 60
. .. For In-House Wet-Cleaning Procedures min/day 10 10 10 10 10 10 n.a.
Annual Water Consumption By Outdoor Faucet For Non -
Seasonal Activities = Time Outdoor Faucet Is On For ~ Non- | For Outdoor Wet-Clean Procedures min/day 10 10 10 10 10 10 n.a.
Seasonal Activities * 60 * Flow Rate Of Faucet/ 10 00
... For Laundry min/day 10 10 10 10 10 10 n.a.
Annual Water Consumption By Outdoor Faucet = Annual Wi
.. For Treating Domestic Animals min/day 10 10 10 10 10 10 n.a.
.. For Storing Water min/day 20 20 20 20 20 20 n.a.
.. For Other Purposes min/day 10,00 10 10 0,01 0 0 n.a.
Time Outdoor Faucet Is On For Non-Seasonal Activiti ~ es hrlyear 88 88 886 53 53 5824 n.a.
Annual WatE( (;Qnsumptlon By Outdoor Faucets For No n- mslyr 26,3 26,3 265.8 158 158 1505 5006
Seasonal Activities
Annual Water Consumption By Outdoor Faucets m3/yr 79,77 61,71 501,27 42,14 28,60 212,68 926,2
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WATER CONSUMPTION BY BATHROOM SHOWERHEADS AND FAUCE TS

VALUE
SHOWER / BATHTUB # 1 - SEASON SHOWER / BATHTUB # 2 - SEASON
ANNUAL
CALCULATION DATA ELEMENT / METRIC UNIT HIGH SHOULDER LOW HIGH SHOULDER LOW TOTAL COMMENT

Length Of Season wkiyr 4,3 4,3 43,4 4,3 4,3 43,4 52

Time Showerhead Is On For Taking Shower min/day 30 20 10 15 10 5 n.a.

Flow Rate Of Shower Head I/min 30,0 30,0 30,0 20,0 20,0 20,0 n.a.

Annual Water Consumption By Shower Heads For Shower s malyr 27,1 18,1 91,1 9,0 6,0 30,4 181,7

Time Bathtub Faucet Is On For Taking Bath min/day 15 10 5} 15 10 5 n.a.
Annual Water Consumption By Shower Head For Showers .
= Time Showerhead Is On For Taking Shower * 7 * Len  gth Flow Rate Of Bathtub Faucet I/min 40,0 40,0 40,0 30,0 30,0 30,0 n.a.
Of Season * Flow Rate Of Shower Head / 1000 . g

Annual Water Consumption By Bathtub Faucets For Bat hs m°lyr 18,1 12,0 60,8 13,5 9,0 45,6 159,0

Annual Water Consumption By Bathtub Faucet For Bath s = [Annual Water Consumption By Shower Heads And Bathtu b
Time Bathtub Faucet Is On For Taking Bath * 7 * Len  gth Of |Faycets For Bathing m3lyr 45,2 30,1 151,9 22,6 15,1 76,0 340,7

Season * Flow Rate Of Bathtub Faucet / 1000

Time Bathtub Faucet Is On For Cooking Purposes min/day 0 0 0 0 0 0 n.a.
Annual Water Consumption By Shower And Bathtub For -
Bathing = Annual Water Consumption By Shower Head F or |.-- For Potable Water Purposes min/day 10 10 10 0 0 0 n.a.
Showers + Annual Water Consumption By Bathtub Fauce 't
For Baths ... For Hand Washing min/day 5 5 5 0 0 0 na.
Time Bathtub Faucet Is On For Non-Bathing Purposes = |- For Watering In-House Plants min/day 5} 5] 5} 10 10 10 n.a.
Time Bathtub Faucet Is On For Cooking Purposes +.. . For . i
Potable Water Purposes + ... For Hand Washing + ... ~ For o (RO VR BRI, ks v © © © © © i
Watering In-House Plants + ... For Teeth Brushing + ... For For Washing Dish infd o o 0 5 5 5
Washing Dishes + ... For In-House Wet-Cleaning - ForWashing Dishes miniday na.
Procedures + ... For Outdoor Wet-Clean Procedures + 5 .
For Laundry + ... For Treating Domestic Animals +. .. For .. For In-House Wet-Cleaning Procedures min/day 5} 5] 5} 5] 5} 5] n.a.
i * 7%

Storing Water + ... For Other Purposes ) 7* Leng. _ th Of .. For Outdoor Wet-Clean Procedures min/day 5} 5] 5} 0 0 0 n.a.
Season / 60

X .. For Laundry min/day 10 10 10 0 0 0 n.a.
Annual Water Consumption By Bathtub Faucet For Non-
Bathing Purposes = Time Bathtub Faucet Is On For No  n- .. For Treating Domestic Animals min/day 3 3 3 5 5 5 na.

Bathing Purposes * 60 * Flow Rate Of Bathtub Faucet /1000 )

... For Storing Water min/day 0 0 0 5 5} 5] n.a.
Annual Water Consumption By Bathtub And Shower Fauc et
.. For Other Purposes min/day 5} 5] 5} 10 10 10 n.a.
Time Bathtub Faucet Is On For Non-Bathing Purposes h  rlyear 24 24 243 20 20 203 n.a.
Flow Rate Of Bathtub Faucet I/min 40,0 40,0 40,0 30,0 30,0 30,0 n.a.
AnnL!aI Water Consumption By Bathtub Faucets For Non - mlyr 58 58 583 36 36 365 1136
Bathing Purposes
Annual Water Consumption By Shower Heads And Bathtu b mslyr 102,9 87.9 735.2 58,7 51,2 4405 1476
Faucets
File: Water Audit 40.xis Printed At 15:10 On 24-09-09
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WATER CONSUMPTION BY WASHING MACHINES

VALUE
SEASON
ANNUAL
CALCULATION DATA ELEMENT / METRIC UNIT HIGH SHOULDER LOW TOTAL COMMENT
Length Of Season wkiyr 4,3 4,3 43,4 52,0
Annual Water Consumption For Washing Machine = Number Of Loads In Washing Machine #lwk 4 4 4 n.a.
Number Of Loads In Washing Machine * Length Of Seas  on
* Volume Of Water Used By Washing Machine / 1000 Volume Of Water Used By Washing Machine I/load 35,0 35,0 35,0 n.a.
Annual Water Consumption By Washing Machines malyr 0,60 0,60 6,08 73
WATER CONSUMPTION TO FILL BUCKETS AND OTHER MOVEABL E WATER STORAGE CONTAINERS
VALUE
ALTERNATIVE WATER SOURCE
SPRING BOTTLED ANNUAL
CALCULATION DATA ELEMENT / METRIC UNIT WATER WATER OTHER TOTAL COMMENT
Length Of Season wkiyr 4,3 4,3 43,4 52,0
Annual Water Consumption From Alternative Water -
Sources = Number Of Fillings * Volume Of All Moveab e imberogilines AR 9 g 9 n-a.
Buckets And Containers (in one or more containers) Volume Of _AII Moveable Buckets And Containers (in one or | 100 15 25 A Combine all containers being used regularly together.
Length Of Season / 1000 more containers)
) ) Annual Water Consumption From Alternative Water mllyr 13 02 33 47
Annual Water Consumption That Is Discarded When New Sources
Water Is Added To Storage Containers = Annual Water . 5 When an empty container is filled, then this is water consumption. When some of that
0/ 0/ 0/
Consumption From Alternative Water Sources * Portio  n Of [P @ Wetisl Uik (3 (Plseaited) Wisn e Welky (B AGGIE S0 W S0 na water is discarded before container is refilled, then that percentage is here.
Water That Is Discarded When New Water Is Added Annual Water Consumption That Is Discarded When New
Water Is Added To Buckets And Other Moveable Water malyr 0,6 0,0 1,0 1,6
Storage Containers
TOTAL ANNUAL WATER CONSUMPTION
ANNUAL
CALCULATION DATA ELEMENT / METRIC UNIT TOTAL COMMENT
Annual Water Consumption By Toilets m3yr 51
.. By Indoor Faucets myr 4
.. By Outdoor Faucets For Seasonal Activities myr 417
Total Annual Water Consumption = Annual Water
Consumption By Toilets + ... By Indoor Faucets +.. . By .. By Outdoor Faucets For Non-Seasonal Activities melyr 510
Outdoor Faucets For Seasonal Activities + ... By Ou  tdoor
Faucets For Non-Seasonal Activities + ... By Showe r Heads |... By Shower Heads And Bathtub Faucets For Bathing mslyr 341
And Bathtub Faucets For Bathing + ... By Bathtub Fa  ucets
For Non-Bathing Purposes + ... By Washing Machine + .. By Bathtub Faucets For Non-Bathing Purposes mslyr 1136
By Alternative Water Sources
.. By Washing Machine melyr 7
.. By Alternative Water Sources myr 5
Total Annual Water Consumption myr 2 469
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G INDIVIDUAL HOUSEHOLDS IMPACT GROUP — QUALITY OF LIF _E







HEALTH INCIDENTS IN LAST TWO WEEKS / %5686:009¢m85b056 053538069810 9980b3g93900 25w og9d0
VALUE FOR FAMILY MEMBER
3608369smds mysbob fagGobogol
CHILDREN HEALTHY HEALTHY
UNDER AGE 6 | CHILDREN OF ADULT MEN |ADULT WOMEN| ELDERLY AND
6 fgemdy SCHOOL AGE | x363Gmgmo | xs68Gogmo | INFIRM MEN | ELDERLY AND
«9g6H@bo bsbgmme sbsgol| BOHELENmo | BOHELOHNWO 31530560 INFIRM WOMEN TOTAL
DATA ELEMENT / METRIC UNIT 85383900 85383980 8585353900 Joemgdo 0595353980 | 3b330560 Joemgdo X330 COMMENTS
Number Of Individuals In HH indiv 0
Number Of Incidents Of Diarrhea Disease In HH In Last Two -
incidents 0
Weeks
Number Of Incidents Of Gastrointestinal Disease Other Than incidents 0
Diarrhea In HH In Last Two Weeks
Number Of Incidents Of Respiratory Disease In HH In Last -
incidents 0
Two Weeks
Perceived Likelihood These Incidents In Last Two Weeks
Were Caused By Water Borne Disease (vs. food or other % incidents n.a.
reasons)
Number Of Incidents Where Other Family Members Also incidents 0
Became |ll In Last Two Weeks
Number Of Incidents Where Neighbors Also Became Ill In -
incidents 0
|Last Two Weeks
How Did HH Respond To The Incidents In Last Two Weeks .
) . List n.a.
(e.g., self-medicate, visit doctor)
Among All Incidents Combined, How Many Visits To The dr visits 0
Doctor Were Made In Last Two Weeks
Among All Incidents Combined, How Much Did HH Spend On GEL 0
Visits To The Doctor In Last Two Weeks
Among All Incidents Combined, How Much Did HH Spend On
GEL 0
Drugs In Last Two Weeks
Among All Incidents Combined, How Much Did HH Spend On GEL 0
Things Other Than Drugs In Last Two Weeks
Among All Incidents Combined, How Many Days Were Lost
Due To Being Ill In Last Two Weeks (includes days lost of days 0

work, education, leisure or other other activities)
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HEALTH INCIDENTS IN LAST 12 MONTHS

VALUE FOR FAMILY MEMBER

3608369smds mysbob fagGobogol
CHILDREN HEALTHY HEALTHY
UNDER AGE 6 | CHILDREN OF ADULT MEN |ADULT WOMEN| ELDERLY AND
6 fgemdy SCHOOL AGE | x363Gmgmo | xs68Gogmo | INFIRM MEN | ELDERLY AND
MdgOmbo babgmme sb530b| BEHELOHMO | BOHEILHYWO 3b530560 INFIRM WOMEN TOTAL
DATA ELEMENT / METRIC UNIT 85383900 85383980 8583353900 Joemgdo 0595353980 | 3b330560 Joemgdo X380 COMMENTS
Number Of Individuals In HH indiv 0
Number Of Incidents Of Diarrhea Disease In HH In Last 12 -
incidents 0
Months
Number Of Incidents Of Gastrointestinal Disease Other Than -
Diarrhea In HH In Last 12 Months S g
Number Of Incidents Of Respiratory Disease In HH In Last 12 -
incidents 0
Months
Perceived Likelihood These Incidents In Last 12 Months
Were Caused By Water Borne Disease (vs. food or other % incidents n.a.
reasons)
Number Of Incidents Where Other Family Members Also incidents 0
Became |l In Last 12 Months
Number Of Incidents Where Neighbors Also Became Ill In incidents 0
Last 12 Months
How Did HH Respond To The Incidents In Last 12 Months .
) . List n.a.
(e.g., self-medicate, visit doctor)
Among All Incidents Combined, How Many Visits To The dr visits 0
Doctor Were Made In Last 12 Months
Among All Incidents Combined, How Much Did HH Spend On GEL 0
Visits To The Doctor In Last 12 Months
Among All Incidents Combined, How Much Did HH Spend On GEL 0
Drugs In Last 12 Months
Among All Incidents Combined, How Much Did HH Spend On GEL 0
Things Other Than Drugs In Last 12 Months
Among All Incidents Combined, How Many Days Were Lost
Due To Being Ill In Last 12 Months (includes days lost of days 0
work, education, leisure or other other activities)
POTABLE WATER SOURCES
VALUE
9608369md>
AVERAGE
SEASON / bgmbo ANNUAL
HIGH SHOULDER LOW Foonmo
DATA ELEMENT / METRIC UNIT Bsmsmo b33egsemer @3Bm0 b3Bmoee COMMENTS
Length Of Season (weeks) wk 52 52 There is one definition of season in each city set by researchers.
Potable Water Source For Children Under Age 6 List na. Source include§ 9rigin§| source pflwater (e.g., Municipal, well) and how it is handled (e.g., direct connection, stored before
Shlidren Under Age o use) (e.g., Municipal/direct, Municipal/stored).
Potable Water Source For Children Of School Age List n.a.
Potable Water Source For Healthy Adults List n.a.
Potable Water Source For Elderly And Infirm Adults List n.a.
Distance From HH To Nearest Potable Water Source m n.a.
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PERCEPTIONS ON SAFETY OF (ORIGINAL SOURCE) MUNICIPAL WATER / §gemol #lsa36:00bmndols s@dds

VALUE
9608369emd>
AVERAGE
SEASON / bgmbo ANNUAL
HIGH SHOULDER LOW Foonmo
DATA ELEMENT / METRIC UNIT [N bydemoEe ©d>0 bydemoee COMMENTS
Length Of Season (weeks) wk 0 0 52 52
:—r|:altjn:$r:<ts) et et S (e e Ve (e List n.a. Drinking water demonstrates belief in safety. Include "Yes, but only because | cannot afford an alternative" in the list.
HH Drinks Municipal Water Only After Treatment List n.a.
HH Never Drinks Municipal Water List n.a.
How Municipal Water Used For Potable Purposes Is Treated .
List n.a.
Before Use
Number Of Liters Of Municipal Water Treated For Potable | 0.00
Purposes (liters per person per day) !
Perception Of Average Safety/Adequacy Within Season Of
e : Scale 0,00
Municipal Water This Year
Perception Of Day-To-Day Variability In Safety/Adequacy Scale 0.00
Within Season Of Municipal Water This Year !
Perception Of Average Safety/Adequacy Within Season Of
e ) Scale 0,00
Municipal Water Five Years Ago
Perception Of Average Safety/Adequacy Within Season Of
L Scale 0,00
Municipal Water Ten Years Ago
PERCEPTIONS ON SAFETY OF (ORIGINAL SOURCE) ALTERNATIVE WATER SOURCE
VALUE
3608369emd>
AVERAGE
SEASON / bgmbo ANNUAL
HIGH SHOULDER LOW Fonmo
DATA ELEMENT / METRIC UNIT Bsmsmo b33egsemer @3Bm0 b3Bmoee COMMENTS
Length Of Season (weeks) wk 0 0 52 52
Alternative Source(s) Of Water (if any) List n.a.
HH Drinks Alternative Source Water Straight From The Tap List na
(without treatment) (excluding bottled water) o
HH Drinks Alternative Source Water Only After Treatment .
’ List n.a.
(excluding bottled water)
HH Never Drinks Alternative Source Water List n.a.
How Alternative Source Water Used For Potable Purposes Is .
List n.a.
Treated Before Use
Number Of Liters Of Alternative Source Water Treated For
R | 0,00
Potable Purposes (liters per person per day)
Perception Of Average Safety/Adequacy Within Season Of Scale 0.00
Alternative Source Water This Year !
Perception Of Day-To-Day Variability In Safety/Adequacy Scale 0.00
Within Season Of Alternative Source Water This Year !
Perception Of Average Safety/Adequacy Within Season Of Scale 0.00
Alternative Source Water Five Years Ago !
Perception Of Average Safety/Adequacy Within Season Of Scale 0.00
Alternative Source Water Ten Years Ago !
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PERCEPTIONS ON SAFETY/ADEQUACY OF SEWER SYSTEM / li53565e0%sgom Lob@gdob mlsn®mbmadols s¢dds

VALUE
98608369@mds
AVERAGE
SEASON / bgmbo ANNUAL
HIGH SHOULDER LOW Foonmo
DATA ELEMENT / METRIC UNIT >3m0 b33esemer @3Bm0 b3Bmoeer COMMENTS
Length Of Season (weeks) wk 0 0 52 52
Distance From HH To Nearest Proper Toilet m n.a.
Perception Of Safety/Adequacy Within Season Of Municipal Sl 0.00
Sewer System Within Your Household !
Perception Of Safety/Adequacy Within Season Of Municipal Sl 0.00
Sewer System Within Your Neighborhood !
Alternative Sewer System (if any) List n.a.
Perception Of Safety/Adequacy Within Season Of Alternative_ Scale 0.00
Sewer System Within Your Household !
Perception Of Safety/Adequacy Within Season Of Alternative Scale 0.00
Sewer System Within Your Neighborhood !
Number Of Days Per Week Within Season When Sewer
Smells Within Your Household GERRHIK By
Number Of Days Per Week Within Season When Sewer v 0.00
Smells Within Your Neighborhood 4 2
Overall Satisfaction With Municipal Sewer Services Scale 0,00
Overall Satisfaction With Alternative Sewer System Scale 0,00
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PERCEPTIONS ON PHYSICAL FEATURES OF WATER / §gemols 30%03960 85bsb0sm38ead0ol qlisbgd 560

VALUE
9608369emd>
AVERAGE
SEASON / bgmbo ANNUAL
HIGH SHOULDER LOW Foonmo
DATA ELEMENT / METRIC UNIT Bsmsmo b33esemer ©35050 b3Bmoeer COMMENTS
Length Of Season (weeks) wk 0 0 52 52
Perception Of Taste In Season Of Municipal Water Scale 0,00 Municipal water can be either direct connection or stored before use.
Perception Of Taste In Season Of Alternative Source Water
" Scale 0,00
(excluding bottled water)
Perception Of Smell In Season Of Municipal Water Scale 0,00
Perception Of Smell In Season Of Alternative Source Water
" Scale 0,00
(excluding bottled water)
Perception Of Cleanliness (absence of dirt or floating particles)
. Scale 0,00
In Season of Municipal Water
Perception Of Cleanliness (absence of dirt or floating particles)
In Season Of Alternative Source Water (excluding bottled Scale 0,00
water)
Perception Of Color In Season of Municipal Water Scale 0,00
Perception of Color In Season Of Alternative Source Water
" Scale 0,00
(excluding bottled water)
Overall Satisfaction With Physical Features Of Municipal Scale 000
Water
Overall Satisfaction With Physical Features Of Alternative
Scale 0,00
Source Water

MUNICIPAL WATER SUPPLY SCHEDULE / 89603035¢»960 §45emdm3s653980L Loodgommds

VALUE
36089369emd>
MON TUE WED THU FRI SAT WEEKLY TOTAL
DATA ELEMENT / METRIC UNIT ®A3d>00 b533sdsm0 ®m0bBsdsmno 5080500 356513930 Bsdsmo SUN OR AVERAGE COMMENTS
Time In High Season With Any Municipal Water (water at hriday 0 A trickle of water can still be used to fill a water
even a very low pressure) storage tank.
Time In High Season With Pressurized Municipal Water If no variation among days enter same number for
- hr/day 0

(such that a pump is not needed) every day.
Time In Shoulder Season With Any Municipal Water (water hriday 0
at even a very low pressure)
Time In Shoulder Season With Pressurized Municipal Water hriday 0
(such that a pump is not needed)
Time In Low Season With Any Municipal Water (water at hriday 0
even a very low pressure)
Time In Low Season With Pressurized Municipal Water (such

- hr/day 0
that a pump is not needed)
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RELIABILITY OF MUNICIPAL WATER SUPPLY SCHEDULE

VALUE
9608369emd>
AVERAGE
SEASON / bgmbo ANNUAL
HIGH SHOULDER LOW Foonmo
DATA ELEMENT / METRIC UNIT Bsmsmo b33esemer @3Bm0 b3Bmoeer COMMENTS

Length Of Season (weeks) wk 0 0 52 52
IRETERH (0 Seesem i MmEls) Weitr Sitsii @iy e Scale 0,00 Reliability means that water is available at the scheduled time (or not).
even a very low pressure)
Reliability In Season Of Pressurized Municipal Water Scale 0.00
Schedule (such that a pump is not needed) !
Maximum Days In Season HH Can Go Without Any Municipal e 0.00 Essentially how long until all water in a water storage system (if any) is consumed and HH must take some extraordinary
Water (water at even a very low pressure) Y ! measure to obtain water.
Maximum Days In Season HH Can Go Without Pressurized e 0.00 Essentially how long until HH without a storage system can wait until it must take some extraordinary measure to obtain
Municipal Water (such that a pump is not needed) Y ! water.
Longest Period (number of days) In Season Without Municipal
Water Over Past Year dEye g
Extent To Which Water Storage (coping strategy) Has
Eliminated The Inconvenince of Not Having Pressurized Scale 0,00
Municipal Water 24/7
Overall Satisfaction With Municipal Water Schedule

Scale 0,00
(frequency and length of water under pressure)
OvEIEll SEiEi i Wl MM e W S, Scale 0,00 Reliability means that water is available at the scheduled time (or not).

Reliability

COMMUNICATION OF SANITATIO

N- AND WATER-RELATED INFORMATION / sl5960%53055 ©5 §45emmsb 0539380609810 0bnm®dsgool 3md«xbozsgos

VALUE
DATA ELEMENT / METRIC UNIT 8608369@mmd> COMMENTS
i e () (L2 (REBEives (NIl Ol Vhe Fu:le mo For example, why it is important to have a city-wide water and sewer system rather than individual sewers.
Health Benefits of Good Water And Sewer Systems ple, why P Y 4 )
Time Since HH Last Received Information On Proper Water . " e 5 "
) h mo General information about proper sanitation practices (e.g., washing hands).
And Sewer Hygiene Practices
Time Since Any One School Age Child Last Received
N e mo
Sanitation Training In School
E?etxi?itczg Wttty () (RellEs (REEEIEAR G e Scale Ranges from All HH Members Ignore All Recommendations to All Members Always Follow All Recommnedations.
Overall Satisfaction with Level Of Knowledge About Proper Sl
Water And Sewer Hygiene Practices
Time Since HH Last Received Information On The Water And
- ) mo

Sewer Tariff-Setting Process
Level Of Knowledge About How The Municipal Water Bill Is

Scale
Calculated
Level Of Knowledge About How The Municipal Sewer Bill Is

Scale
Calculated
Overall Satisfaction With Level Of Knowledge About Water Scale
And Sewer Tariffs And Bills
D S (Rl L Recewe.d CeeE liEiEm O e mo General testing of water in the system. Not specific-test oriented.
Or Frequency Of Water Testing
Time Since HH Last Received Information On A Specific And 5 . . "

mo For example, a test carried out due to a neighbor becoming sick.
Relevant Water Test
Overall Satisfaction With Level Of Knowledge About Water
- Scale

Testing
Time Smcg HH Last Received Information On Water . Demand-side management.
Conservation (importance of or methods to do)
Overall Satisfaction With Level Of Knowledge About Water Scale

Conservation Methods
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SOCIAL ISSUES

VALUE
DATA ELEMENT / METRIC UNIT 36083690md> COMMENTS
Time Since Last Dispute With Neighbors About Water Or mo
Sewer Bills
Time Since Last Non-Bill Dispute With Neighbor About Water mo
Systems
Time Since Last Dispute With Neighbor About Sewer Systems mo
WATER CONSUMPTION AND CONSERVATION / §gemols 8mbds®gds s 306b9635300
VALUE
DATA ELEMENT / METRIC UNIT 9608369 md> COMMENTS
Portion Of Water That Comes From Municipal Water System %
Portion Of Water That Comes From Alternative Sources %
Portion Of Water That Is Used For Domestic Purposes %
Portion Of Water That Is Used For Garden Purposes %
Portion Of Water That Is Used For Domestic Pets % e.g., dogs and cats.
Portion Of Water That Is Used For Farm Animals % e.g., cows, horses.
Portion Of Water That Is Used For Economic Purposes %
Portion Of Water That Is Lost To Leaks % e.g., leaking pipes, tanks
Portion Of Water That Is Disposed Of When Water Storage o . = " . fillado
Tanks Are Re-Filled % e.g., is water storage tank first fully emptied before being re-filled?
Sy Useq (P Wt o Wetter SivTege el Wiem (Fresh List e.g., is water storage tank first fully emptied before being re-filled?
Water Is Available
Frequency Of Leaking Pipes In HH Water System List e.g., never, monthly, weekly, annually.
Cost Of Repairs To Leaking Pipes In Last Year GEL
Frequency Of Leaking Fittings In HH Water System List
Cost Of Repairs To Leaking Fitting In Last Year GEL
Water Use Reduction Or Recycling Methods Used At Present List
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FREQUENCY OF SANITATION-RELATED ACTIVITIES AT HOME / bsbog

5005056 0535300609090 MEolidogd9d0ol Lobdomg

VALUE
9608369emd>
AVERAGE
SEASON / bgmbo ANNUAL
HIGH SHOULDER LOW Foonmo
DATA ELEMENT / METRIC UNIT Bsmsmo b33esemer @3Bm0 b3Bmoeer COMMENTS
Length Of Season (weeks) wk 0 0 52 52
Number Of Individuals In HH indivs 0
Number Of Baths/Showers Taken Each Week Among All
) baths/showers 0
Inhabitants
Number Of Individuals Who Do Not Wash Hands Before -
indivs 0
Nearly Every Meal
Number Of Individuals Who Wash Hands With Water Only -
indivs 0
Before Nearly Every Meal
Number Of Individuals Who Wash Hands With Soap And hE 0
Water Before Nearly Every Meal
Number Of Individuals Who Do Not Nearly Always Wash indivs 0
Hands After Using Toilet
Number Of Individuals Who Nearly Always Wash Hands With -
) ; indivs 0
Water Only After Using Toilet
Number Of Individuals Who Nearly Always Wash Hands With indivs 0
Soap And Water After Using Toilet
Number Of Loads Of Laundry Done Each Week Among All
) loads/wk 0
Inhabitants
Number Of Changes Of Clothing Worn Each Week Among All
. changes/wk 0
Inhabitants
Number Of Times Floors Are Washed Each Week #Iwk 0
Number Of Times Bathrooms Are Thoroughly Cleaned Each
#iwk 0
Week
Number Of Times Kitchen Is Thoroughly Cleaned Each Week #iwk 0
Number Of Times Water Buckets Or Other Moveable ik 0
Containers Are Cleaned Each Week
Average Time Between Finishing A Meal And Dishes And Pots min 0

From Meal Being Washed
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QUALITY OF SANITATION FACILITIES AT SCHOOL / l3mmsd0 bobo@s®0sbmmsb s935380098wmo 0mbolidogdgdol baGobbo

DATA ELEMENT / METRIC UNIT 350\8/:!!)_;;%0 COMMENTS
Names Of School Where Youngest School Age Child Attends Text
Type Of Toilets For Students In School List e.g., permanent outdoor, indoor flush, Turkish.
Separate Toilets For Girls And Boys List
Availability Of Water In School Toilet List
Availability Of Soap In School Toilet List
Sources Of Potable Water At School List

INCONVENIENCE FROM LESS THAN 24/7 MUNICIPAL WATER / §45¢m8m95653990L s 153565¢m0obBsgom 3mdlsbwcgdol baemdobsfiaomdmds

VALUE FOR FAMILY MEMBER
3608369smds mypsbob fagGobogol
CHILDREN HEALTHY HEALTHY
UNDER AGE 6 | CHILDREN OF ADULT MEN |ADULT WOMEN| ELDERLY AND
6 fgemdy SCHOOL AGE | x363Gmgmo | xs68Gogmo | INFIRM MEN | ELDERLY AND
MdgOmbo babgmmem sb530b| BEHELOHMO | BOHELHYWO 3b530560 INFIRM WOMEN TOTAL
DATA ELEMENT / METRIC UNIT 85383900 85383980 8585353900 Joemgdo 0595353980 | 3b330560 Joemgdo %330 COMMENTS
Time Spent Managing Water Supply System hriwk 0 Well, .Water store\lge tanks and distribution systems. Operation,
cleaning and maintenance.
Time Spent Treating Water Just Before Use hriwk 0 e.g., boiling, chemical treatment, manual filtering
Time Spent Managing Sewage System hriwk 0 Storage tank and sewage outfall systems.
Time Spent Gathering Water From Spring Or Distant Source hriwk 0 Spring, distant source, community tap.
Time Spent Dealing With Inconveniences Of Less Than 24/7 e.g., inability to have an automatic clothes washer. In addition to
- hriwk 0 . . B -

Municipal Water amounts for obtaining water noted in previous three Metrics
Total Time That Would Be Made Available For Other
Activities If Municipal Water Was Available 24/7 s e g g g g g g
Level Of Non-Time Inconvenience From Having Less Than List .~
24/7 Municipal Water o
Most Likely Use Of Newly-Available Time If Municipal Water List .~
Was Available 24/7 o
Second Most Likely Use Of Newly-Available Time If Municipal List .~
Water Was Available 24/7 -
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TIME SPENT WORKING IN THE HOME

VALUE FOR FAMILY MEMBER

3608369smds mysbob fagGobogol
CHILDREN HEALTHY HEALTHY
UNDER AGE 6 | CHILDREN OF ADULT MEN |ADULT WOMEN| ELDERLY AND
6 fgemdy SCHOOL AGE | x363Gmgmo | xs68Gogmo | INFIRM MEN | ELDERLY AND
MdgOmbo babgmme sb530b| BEHELOHMO | BOHEILHYWO 3b530560 INFIRM WOMEN TOTAL
DATA ELEMENT / METRIC UNIT 85383900 85383980 8583353900 Joemgdo 0595353980 | 3b330560 Joemgdo X380 COMMENTS

Time Spent On Cooking hriwk 0
Time Spent On Caring For Children (not play) hriwk 0
Time Caring For Sick HH Members (sick from water borne
di ) hriwk 0
Time Spent On Cleaning Around HH hriwk 0
Time Spent On Other Domestic Chores hriwk 0
Time Spent Working Outside The Home hriwk 0

PERCEPTIONS ABOUT GENDER EQUITY RELATED TO WATER / 296096¥1em0 msbsb§m6odob bs300b980

AMONG GROUP OF WOMEN

Of Existing Coping Assets

HEALTHY
ADULT WOMEN
HEALTHY x68Gogmo | ELDERLY AND
YOUNG WOMEN| %6sbémmo |INFIRM WOMEN
DATA ELEMENT / METRIC UNIT (12-18) Joemgdo ab330560 Joemgdo. COMMENTS

Perception About Equity Of Access To Water Between Men

Scale
And Women
Perception About Equity Of Access To Sanitation Between

Scale
Men And Women
Perception About The Level Of Privacy In Access To

o Scale
Sanitation
Perception About Equity Of Sharing Of Inconvenience From Scale
Not Having Municipal Water 24/7 Between Men And Women
WILLINGNESS TO SWITCH
VALUE
DATA ELEMENT / METRIC UNIT 36083690md> COMMENTS

Perception About Relative Cost Of Current Arrangements To Scale
Provide Water And Using Municipal Water In Future
Percentage Savings Over Current Arrangements That Will
Motivate HH to Switch To Using Only Municipal Water in %
Future
Perception About Liklihood Of Switching To Municipal Water Scale
Based On What Is Known Now
alegenchinoltischBehavicyoihiiReoaidinglbispestiof List Will HH sell assets or keep them because of risks related to new municipal water systems.
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RID Impact Evaluation Project
TBSC, ACT

APPENDIX H

H INDIVIDUAL FIRMS IMPACT GROUP







COMPANY DEMOGRAPHICS - PRODUCTION, PRICING AND MARG IN

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5Feoeme ©9%5mo _ |femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Name Of Unit Of Output Widget n.a.
Total Capacity units/wk 10 500 10 500 10 500 n.a.
Name Of Unit Of Output = Widget G :
Utilization Rate % of to_tal 90% 30% 506 na As_sume that units produced generally equals
i capacity units sold.
Number Of Units Produced = Length Of Season * Total
Capacity * Utilization Rate Number Of Units Produced Widgets/yr 40 635 13 545 22 785 76 965
Annual Revenue = Number Of Units Produced * Average Average Price GEL/Widget 11,50 11,00 10,00 n.a.
Price
Profit Margin % of price 40% 40% 40% n.a.
Annual Profit Margin = Profit Margin * Annual Revenue
Annual Revenue GEL 467 303 148 995 227 850 844 148
Annual Production Cost | GEL | 280 382 | 89 397 | 136 710 | 506 489 |
Annual Profit Margin | GEL | 186 921 | 59 598 | 91 140 | 337 659 |
COMPANY DEMOGRAPHICS - PRODUCTION COSTS
VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9s505emo L5Jeoeme ©5%5mo __ |Femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Number Of Full Time Employees 20 20 20 n.a.
Annual Labor Cost = Length Of Season *(12/52) * ( Monthly Wage Of Full Time Employee Including All Payroll
Number Of Full Time Employees * Monthly Wage Of Full e — DAy ) 2 4 GEL/mo 300 300 300 na.
Time Employee Including All Payroll Taxes + Number Of -
Part Time Employees * Monthly Salary Of Part Time Number Of Part Time Employees 80 80 0 n.a.
Employee Including All Payroll Taxes i i
ploy 9 y! ) 1M§:;2Iy Salary Of Part Time Employee Including All Payroll GEL/mo 250 250 0 QA
Other Production Cost Per Unit = ( Annual Production
Cost - Annual Labor Cost ) / Number Of Units Produced Annual Labor Cost GEL 25800 25800 60 092 111 692
. GEL/HIGH
Share Of Labor In Total Cost = Annual Labor Cost / Annual  |Labor Cost Per Unit | B30 | 0,63 | 1,90 | 2,64 | na. |
Production Cost
Other Production Cost Per Unit ti;EL/Widget | 6,27 | 4,70 | 3,36 | n.a. |
Share Of Labor In Total Cost | | 9% | 29% | 44% | 22% |
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FIXED COST OF MUNICIPAL WATER AND SEWER CONNECTIONS / godbo®99+9emo bstrxo 8w9603035¢79160 §9oedmBo@oggdols s bozsbsemobsgom Lolidgdol dog®Hmgdols

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 309968560
Year Of Conecting To Municipal Water 1960
Water Connection Fee GEL 500
Water Installation Works Cost GEL 700
Fixed Cost Of Municipal Water Connection = Water
Connection Fee + Water Installation Works Cost Fixed Cost Of Municipal Water Connection GEL 1200
Fixed Cost Of Municipal Sewer Connection = Sewer Year Of Connecting To Municipal Sewer 1960
Connection Fee + Sewer Installation Works Cost
Sewer Connection Fee GEL 400
Sewer Installation Works Cost GEL 1000
Fixed Cost Of Municipal Sewer Connection GEL 1400
FIXED COST OF WATER WELL SYSTEM / g304bo698+3tmo baGyo figemol 3ol LoliEgdols
VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 309968560
Year Of Constructing Wells 1960
Number Of Water Wells 1
Average Depth Of Water Wells m 65
Fixed Cost Of Water Wells = Number Of Water Wells * ( . L ;
Unit Water Well Lining Pipe Cost GEL/m 5
Average Depth Of Water Wells * ( Unit Water Well Lining : ining Fip
Ripe Co,St + Unit Water Well Digging And WellLining Unit Water Well Digging And Well-Lining Installation Cost GEL/m 35
Installation Cost ) )
§ Fixed Cost Of Water Wells GEL 2 600
Fixed Cost Of Water Well Pumps = Number Of Water Well
P
Pumps * Unit Water Well Pump Cost Number Of Water Well Pumps 3 Combine all wells if more than one.
Fixed Cost Of Water Well System = Fixed Cost Of Water .
Unit Water Well Pump Cost GEL 700
Wells + Fixed Cost Of Water Well Pumps + Water Well : ump
Electrical Control System Cost + Testing Of Water At Fixed Cost Of Water Well Pumps GEL 2100
Startup Cost
Water Well Electrical Control System Cost GEL 400
Testing Of Water At Startup Cost GEL 15
Fixed Cost Of Water Well System GEL 5115
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FIXED COST OF SPRING OR DISTANT WATER SOURCE SYSTEM / godbo69d

0 boOyo 89969860030 FgoBHrmb 56 Lbgs dmdm®m9dom 3E9d569 Hysermb LobiEgdol

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 3m896¢s60
Year Of Constructing Connection To Spring Or Distant Water 1965
Source
Fixed Cost Of Spring Or Distant Water Source Head Spring Or Distant Water Source Head Works Pump Cost GEL 2000
Works Pumps And Fixtures = Spring Or Distant Water
Source Head Works Pump Cost + Other Head Works Other Head Works Fixtures Cost GEL 2000
Fixtures Cost
. . ) Fixed Cost Of Spring Or Distant Water Source Head
Fixed Cost Of Spring Or Distant Water Source Supply Works Pumps And Fixtures GEL 4000
Pipes = Distance To Spring Or Distant Water Source * (
Unit Price Of Spring Or Distant Water Source Supply Pipe
+ Unit Sprint Or Distant Water Source Supply Pipe Distance To Spring Or Distant Water Source m 500
Installation Cost )
Unit Price Of Spring Or Distant Water Source Supply Pipe GEL/m 5
F!XEd SOl Spr!ng O D|_stant Wy St SpEsim = Unit Sprint Or Distant Water Source Supply Pipe Installation
Fixed Cost Of Spring Or Distant Water Source Head Cost GEL/m 5
Works Pumps And Fixtures + F_|><ed Cost _Of Sp””g Or Fixed Cost Of Spring Or Distant Water Source Supply
Distant Water Source Supply Pipes + Spring Or Distant Pipes GEL 5000
Water Source Electrical Control System Cost + Testing Of = = .
Water At Startup Cost izgtng Or Distant Water Source Electrical Control System GEL 400
Testing Of Water At Startup Cost GEL 15
Fixed Cost Of Spring Or Distant Water Source System GEL 9415
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FIXED COST OF OUTSIDE WATER STORAGE SYSTEM / ggodbo®,

¥mo ba®xo Fgwol 345609 33%Bol LobBgdols

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 309968560
Year Of Constructing Outside Water Storage Tanks 1975
Outside Water Storage Tank Capacity m® 3 Combine all tanks if more than one.
Fixed Cost Of Outside Water Storage Tanks = Outside Outside Water Storage Tank Cost GEL 500 Combine all tanks if more than one.
Water Storage Tank Cost + Outside Water Storage Tank
Installation Cost Outside Water Storage Tank Installation Cost GEL 200 Combine all tanks if more than one.
Fixed Cost Of Outside Water Storage Tank Filling Pumps = Number Of Outside Water Storage Tanks 1 Actual number of tanks.
Number Of Outside Water Storage Tank Filling Pumps * ) -
Unit Outside Water Storage Tank Filling Pump Cost Fixed Cost Of Outside Water Storage Tanks GEL 700
Fixed Cost Of Outside Water Storage System = Fixed Cost ~ |Number Of Outside Water Storage Tank Filling Pumps 2
Of Outside Water Storage Tanks + Fixed Cost Of Outside
Water Storage Tank Filling Pumps Unit Outside Water Storage Tank Filling Pump Cost GEL 80
Unit Cost Of Outside Water Storage System = Fixed Cost Fixed Cost Of Outside Water Storage Tank Filling Pumps GEL 160
Of Outside Water Storage System / Outside Water Storage
Tank Capacity Outside Water Storage Electrical Control System Cost GEL 400
Fixed Cost Of Outside Water Storage System GEL 860
Unit Cost Of Outside Water Storage System | GEL/m® | 287

File: Micro-Model For Business 40.xIs
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FIXED COST OF WATER DISTRIBUTION SYSTEM / 53odlo®98+3emo boéxo fgmob 25856s50mqdgemo Lolidgdols
VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 960836900 md> 309968560
Year Of Constructing Distribution System 1995
Water Distribution Pipe Length m 200
Fixed Cost Of Water Distribution Pipes = Water . I .
Unit Wate Distribution Pipe Cost GEL/ 3
Distribution Pipe Length * ( Unit Wate Distribution Pipe nit Wate Distribution Pipe Los m
Cost + Unit Water Distribution Pipe Installation Cost ) Unit Water Distribution Pipe Installation Cost GEL/m 5
Fixed Cost Of Water Distribution Pumps = Number Of Fixed Cost Of Water Distribution Pipes GEL 1600
Water Distribution Pumps * Unit Water Distribution Pump
St Number Of Water Distribution Pumps 2
Fixed Cost Of Water Distribution System = Fixed Cost Of . I
Unit Water Distribution Pi Cost GEL 80
Water Distribution Pipes + Fixed Cost Of Water it Water Distribufion Pump ©0s
Distribution Pumps + Water Distribution Electrical Control Fixed Cost Of Water Distribution Pumps GEL 160
System Cost
Water Distribution Electrical Control System Cost GEL 400
Fixed Cost Of Water Distribution System GEL 2160
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FIXED COST OF INSIDE WATER STORAGE SYSTEM / 3odbo®93+9¢mo bsyo fyemols dos 53%0b bobi#gdol

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 309968560
Inside Water Storage Tank Capacity m® 0,5 Combine all tanks if more than one.
i Actual number of tanks.
Fixed Cost Of Inside Water Storage Tanks = Number Of ARl NI B DU =
. i :
Inside Water Storage Tanks * Unit Inside Water Storage Unit Inside Water Storage Tank Cost GEL 10
Tank Cost
§ X Fixed Cost Of Inside Water Storage Tanks GEL 50
Fixed Cost Of Inside Water Storage Pumps = Number Of
Inside Water Storage Pumps * Unit Inside Water Storage
: ge Pump : : 9 Number Of Inside Water Storage Pumps 1
Pump Cost
Fixed Cost Of Inside Water Storage System = Fixed Cost LI ST e z
Of Inside Water Storage Tarl1ks + Fixed Cost Of Ins@e Fixed Cost Of Inside Water Storage Pumps GEL 25
Water Storage Pumps + Inside Water Storage Electrical
Control System Cost . i
Inside Water Storage Electrical Control System Cost GEL 50
Fixed Cost Of Inside Water Storage System GEL 125

FIXED COST OF BUCKETS AND OTHER

MOVEABLE WATER STOR AGE CONTAINERS / godbo®g8memo bsGxo 3900m9d0l ©s ibgs dmdsgo fyemols 8qbsbsbo J+96Jmols

Containers

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690 mds 309968560
Type Of Bucket Or Other Movable Water Storage Container Create a list
Capacity Of Buckets Or Other Movable Water Storage . ) . .
Fixed Cost Of Buckets And Other Movable Water Storage Containers liter 50,0 Combine all buckets and containers if more than one.
Containers = Number Of Buckets Or Other Movable Water Number Of Buckets Or Other Movable Water Storage 5 Al M 6 b s e CamEins
Storage Containers * Unit Bucket Or Other Movable Water Containers )
SErye Gty Cest Unit Bucket Or Other Movable Water Storage Container Cost GEL 10
Fixed Cost Of Buckets And Other Movable Water Storage GEL 50

FIXED COST OF WATER FILTER SYSTEM / g0

Lo 9dmo boGyo Fywols gomEHGob LoliEgdol

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 3m896¢s60
Year Of Buying Water Filter 1990
Number Of Water Filters 1
Fixed Cost Of Water Filters = Number Of Water Filters * ( . .
Unit Water Filter Cost + Unit Water Filter Installation Cost Wiz Weter (Rllies Gt =L &0
Unit Water Filter Installation Cost GEL 50
Fixed Cost Of Water Filters GEL 300
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FIXED COST OF SEWAGE STORAGE SYSTEM / g304bo®99+9¢mo bstxo bo3sbsemoBsgom s3Bol boldgdol

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690 md> 309968560

Year Of Constructing Sewage Storage System 1995
Sewage Storage Tank Capacity m® 25 Combine all tanks if more than one
Sewage Storage Tank Cost GEL 5000 Combine all tanks if more than one
Sewage Storage Tank Installation Cost GEL 200 Combine all tanks if more than one

Fixed Cost Of Sewage Storage Tanks = Sewage Storage Number Of Sewage Storage Tanks 1 Actual number of tanks

Tank Cost + Sewage Storage Tank Installation Cost

. . . Fixed Cost Of Sewage Storage Tanks GEL 5200

Fixed Cost Of Sewage Storage Pipes = Sewer Pipe To

Sewage Storage Tank Length * ( Unit Sewer Storage Pipe .

Cost + Unit Sewer Storage Pipe Installation Cost ) Sewer Pipe To Sewage Storage Tank Length m 20

. Unit Sewer Storage Pipe Cost GEL/m 35

Fixed Cost Of Sewage Storage Pumps = Number Of

Sewage Storage Pumps * Unit Sewage Storage Pump Cost | it sewer Storage Pipe Installation Cost GEL/m 10

Fixed Cost Of Sewage Storage System = Fixed Cost Of Fixed Cost Of Sewage Storage Pipes GEL 900

Sewage Storage Tanks + Fixed Cost Of Sewage Storage

Pipes + Fixed Cost Of Sewage Storage Pumps + Sewage

Storage Electrical Control System Cost AT fe Tk IR G DIl 1
Unit Sewage Storage Pump Cost GEL 600
Fixed Cost Of Sewage Storage Pumps GEL 600
Sewage Storage Electrical Control System Cost GEL 50
Fixed Cost Of Sewage Storage System GEL 6 750
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FIXED COST OF SEWAGE OUTFALL SYSTEM / goduo69dwmo bs@xo Us3s65mobsgom s@bol bolEgdol
VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 3m896¢s60
Year Of Constructing Sewage Outfall System 1995
Number Of Sewage Outfall Pumps At Outfall 1
Unit Sewage Outfall Pump At Outfall Cost GEL 500
Fixed Cost Of Sewage Outfall End Works = ( Number Of
Sewage Outfall Pumps At Outfall * Unit Sewage Ouitfall Other Sewage Outfall Fixtures Cost GEL 1500
Pump At Outfall Cost) + Other Sewage Outfall Fixtures
Cost Fixed Cost Of Sewage Outfall End Works GEL 2 000
Fixed Cost Of Sewage Outfall Pipes = Distance To Sewage Distance To Sewage Outfall m 600
Outfall * ( Unit Price Of Sewage Outfall Pipe + Unit Sewa ge
Outfall Pipe Installation Cost ) Unit Price Of Sewage Outfall Pipe GEL/m 10
Fixed Cost Of Sewage Outfall Pumps Adjacent To HH = Unit Sewage Outfall Pipe Installation Cost GEL/m 10
Number Of Sewage Outfall Pumps Adjacent To HH * Unit
Sewage Outfall Pump Adjacent To HH Cost Fixed Cost Of Sewage Outfall Pipes GEL 12 000
Fixed Cost Of Sewage Outfall System = Fixed Cost Of Number Of Sewage Outfall Pumps Adjacent To HH 1
Sewage Outfall End Works + Fixed Cost Of Sewage Outfall
Pipes + Fixed Cost Of Sewage Outfall Pumps Adjacent To Unit Sewage Outfall Pump Adjacent To HH Cost GEL 600
HH + Sewage Outfall Electrical Control System Cost
Fixed Cost Of Sewage Outfall Pumps Adjacent To HH GEL 600
Sewage Outfall Electrical Control System Cost GEL 200
Fixed Cost Of Sewage Outfall System GEL 14 800
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TOTAL FIXED COST OF WATER AND SEWER FACILITIES AND EQUIPMENT / x539960 gogbo®gdmeo bsGxo §ywob @s bogsbsgobsgom bobdgdol obg®mabdmvddmeol

©5 633900l
VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 960336900 md> 309968560
Fixed Cost Of Municipal Water Connection GEL 1200
Fixed Cost Of Municipal Sewer Connection GEL 1400
Total Non-Coping-Related Fixed Cost For Water And GEL 2600
Total Non-Coping-Related Fixed Cost For Water And Sewer
Sewer = Fixed Cost Of Municipal Water Connection + .
Fixed Cost Of Municipal Sewer Connection Fixed Cost Of Water Well System GEL 5115
Total Coping-Related Fixed Cost For Water = Fixed Cost Fixed Cost Of Spring Or Distant Water Source System GEL 9415
Of Water Well System + Fixed Cost Of Spring Or Distant ’ .
Water Source System + Fixed Cost Of Outside Water PR G i Gk Wl SiEEgR Sy GEL Eis
Storage System + Fixed Cost Of Water Distribution ) I
System + Fixed Cost Of Inside Water Storage System + e e e ST e 250
Fixed post of Buckets And Other Mgvable Water Storage Fixed Cost Of Inside Water Storage System GEL 125
Containers + Fixed Cost Of Water Filters
Fixed Cost Of Buckets And Other Movable Water Storage GEL 50
Total Coping-Related Fixed Cost For Sewer = Fixed Cost Containers
Of Sewage Storage System + Fixed Cost Of Sewage Fixed Cost Of Water Filters GEL 300
Outfall System
Total Coping-Related Fixed Cost For Water GEL 18 025
Total Fixed Cost Of Water And Sewer = Total Non-Coping-
Related F!xed Cost For Water And Sewer + Total Coping- Fixed Cost Of Sewage Storage System GEL 6 750
Related Fixed Cost For Water + Total Coping-Related
Fixed Cost For Sewer Fixed Cost Of Sewage Outfall System GEL 14 800
Total Coping-Related Fixed Cost For Sewer GEL 21550
Total Fixed Cost Of Water And Sewer | GEL | 42175
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ANNUALIZED SEMI-VARIABLE COST OF WATER WELL SYSTEM / §mom60 55b93650a3es@0 bsdxo Gyemols Fobs boldadols

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 3m896¢s60

Annualized Semi-Variable Cost Of Water Well Pumps = ( EZ?S;:Z?];Q;? BeweenpiellEppiReplacementey yr 8
Number Of Water Well Pumps * Unit Water Well Pump
Replacement Or Refurbishment Cost ) / Expected Time Number Of Water Well Pumps 3
Between Well Pump Replacement Or Refurbishment

Unit Water Well Pump Replacement Or Refurbishment Cost GEL 700
Annualized Semi-Variable Cost Of Water Well
Replacement Or Refurbishment = ( Number Of Water Wells Annualized Semi-Variable Cost Of Water Well Pumps GEL/yr 700
. )

Unit Water Well Replacement Or Refurbishment Cost ) / Expocted Time Between Water Well Replacement OF
Expected Time Between Water Well Replacement Or ) yr 5
; Refurbishment

Refurbishment

Number Of Water Wells 1
Annualized Semi-Variable Cost Of Water Well Electrical
System Replacement Or Refurbishment = Unit Water Well Unit Water Well Replacement Or Refurbishment Cost GEL 1 000
Electrical Control System Replacement Or Refurpishment Annualized Semi-Variable Cost Of Water Well e 200
gostt/ Egpeﬁted T|me: get;{N'afean:ter V:lell Electrical Replacement Or Refurbishment Y

ystem Replacement Or Refurbishmen Expected Time Between Water Well Electrical System v 2
Annualized Semi-Variable Cost Of Water Well System = Replacement on Refurlb|shment
. . . Unit Water Well Electrical Control System Replacement Or

Annualized Semi-Variable Cost Of Water Well Pumps + Refurbishment Cost GEL 200
Ann:Jahzed Sem|—Vafr|att))_IehCOSt of WaterI_VVZII . Annualized Semi-Variable Cost Of Water Well Electrical GELMT 50
Rep acement Or Refurbishment + Annualze Semi- System Replacement Or Refurbishment Y
Variable Cost Of Water Well Electrical System
Replacement Or Refurbishment Annualized Semi-Variable Cost Of Water Well System | GEL/yr | 950
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ANNUALIZED SEMI-VARIABLE COST OF SPRING OR DISTANT WATER SOURCE SYSTEM / 0160 5sb]a6s0aamso bstxo 86986030 Gyshob 56 bbgs 8mdm6idom

Source System

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 8608369 mds 3m96¢360
Expected Time Between Spring Or Distant Water Source Head
Works Pump Replacement Or Refurbishment r €
Unit Spring Or Distant Water Source Head Works Pump GEL 700
Replacement Or Refurbishment Cost
Annualized Semi-Variable Cost Of Spring Or Distant Water Annualized Semi-Variable Cost Of Spring Or Distant Water GELyr 233
Source Pumps = Unit Spring Or Distant Water Source Source Pumps
Head Works Pump Replacement Or Refurbishment Cost /
Expected Time Between Spring Or Distant Water Source
Head Works Pump Replacement Or Refurbishment Expected Time Between Head Works Fixtures Replacement
Or Refurbishment wr X
Annualized Semi-Variable Cost Of Spring Or Distant Water
Source Head Works Fixtures = Unit Head Works Fixtures Unit Head Works Fixtures Replacement Or Refurbishment GEL 1500
Replacement Or Refurbishment Cost / Expected Time Cost
Between Head Works Fixtures Replacement Or
Refurbishment
Annualized Semi-Variable Cost Of Spring Or Distant Water
) o ) i i GEL/yr 150
Annualized Semi-Variable Cost Of Spring Or Distant Water ~ |Source Head Works Fixtures
Source Supply Pipe = Unit Spring Or Distant Water Source
Supply Pipe Replacement Or Refurbishment Cost /
Expected Time Between Spring Or Distant Water Source Expected Time Between Spring Or Distant Water Source ' 5
Supply Pipe Replacement Or Refurbishment Supply Pipe Replacement Or Refurbishment y
Annualized Semi-Variable Cost Of Spring Or Distant Water ~ |Unit Spring Or Distant Water Source Supply Pipe GEL 1000
Sourcel Electrical System Replacement Or Refurbishment Replacement Or Refurbishment Cost
= Unit Spring Or Distant Water Source Electrical Control
System Replacement Or Refurbishment Cost / Expected Annualized Semi-Variable Cost Of Spring Or Distant Water
Time Between Spring Or Distant Water Source Electrical Source Supply Pipe GEL/yr 200
System Replacement Or Refurbishment
. . . . . Expected Time Between Spring Or Distant Water Source
Annualized Semi-Variable Cost Of Spring Or Distant Water Soy Electrical System Replacement Or Refurbishment yr 4
Unit Spring Or Distant Water Source Electrical Control System GEL 200
Replacement Or Refurbishment Cost
Annualized Semi-Variable Cost Of Spring Or Distant Water GELr 50
Sourcel Electrical System Replacement Or Refurbishment
Annualized Semi-Variable Cost Of Spring Or Distant Water | GELyr | 633
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ANNUALIZED SEMI-VARIABLE COST OF WATER TESTING / o960 6sbqgges

(335000 bsxo Fymob &HqbEoGgdol

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690 md> 309968560
Water Tests Per Year Of Municipal Water 1
Water Tests Per Year Of Water Well Water 1
Annualized Semi-Variable Cost Of Water Testing = ( Water
Tests Per Year Of Municipal Water + Water Tests Per Ye ar Water Tests Per Year Of Soring Or Distant S Wat
Of Water Well Water + Water Tests Per Year Of Spring O r ater Tests Fer vear pring Or Distant Source Water
Distant Source Water + Water Tests Per Year Of Other
Alternative Water ) * Unit Price Of Testing Water Paid By |Water Tests Per Year Of Other Alternative Water
HHs
Unit Price Of Testing Water Paid By HHs GEL 15
Annualized Semi-Variable Cost Of Water Testing GEL/yr 30

ANNUALIZED SEMI-VARIABLE COST OF OUTSIDE WATER STOR AGE S

YSTEM / §emommo 65bg3@emaamsmo bodxo fyemol 569 s3%0ol bobEgdol

Outside Water Storage Tank Filling Pumps + Annualized

System

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 8608369 mds 3m96&360
Annualized Semi-Variable Cost Of Outside Water Storage Expected Time Between Outside Water Storage Tank
Tanks = ( Number Of Outside Water Storage Tanks * Unit Replacement Or Refurbishment r -
OUtSid? WelTeD SRR Tl Replgcemem e . Number Of Outside Water Storage Tanks 1
Refurbishment Cost ) / Expected Time Between Outside
Water Storage Tank Replacement Or Refurbishment Unit Outside Water Storage Tank Replacement Or GEL 5000
Refurbishment Cost
Annualized Semi-Variable Cost Of Outside Water Storage Annualized Semi-Variable Cost Of Outside Water Storage GELyr 250
Tank Filling Pumps = ( Number Of Outside Water Storage Tanks
Tank Filling Pumps * Unit Outside Water Storage Tank Expected Time Between Outside Water Storage Tank Filling
Filling Pump Replacement Or Refurbishment Cost ) / Pump Replacement Or Refurbishment r 2
E_><|_;)ected Ui (BEeen CuiE WaFer SRR Vel Number Of Outside Water Storage Tank Filling Pumps 2
Filling Pump Replacement Or Refurbishment
Unit Outside Water Storage Tank Filling Pump Replacement GEL 400
Annualized Semi-Variable Cost Of Outside Water Storage Or Refurbishment Cost
Electrical System Replacement Or Refurbishment = Unit Annualized Semi-Variable Cost Of Outside Water Storage GELyr 200
Outside Water Storage Electrical Control System Tank Filling Pumps
Replacement Or Refurbishment Cost / Expected Time Expected Time Between Outside Water Storage Electrical
Between Outside Water Storage Electrical System System Replacement Or Refurbishment r 2
Replacement Or Refurbishment Unit Outside Water Storage Electrical Control System GEL 230
Replacement Or Refurbishment Cost
Annualized Semi-Variable Cost Of Outside Water Storage Annualized Semi-Variable Cost Of Outside Water Storage GELAyr 115
System = Annualized Semi-Variable Cost Of Outside Water  [Electrical System Replacement Or Refurbishment
Storage Tanks + Annualized Semi-Variable Cost Of Annualized Semi-Variable Cost Of Outside Water Storage | GELiyr 765
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ANNUALIZED SEMI-VARIABLE COST OF WATER DISTRIBUTION SYSTEM / §mon6o Bsbgg®smaaersmo bstko Bymob as8s6sfomadamo Lob@gdol

Distribution Pump + Annualized Semi-Variable Cost Of

System

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 3m896¢s60
Annualized Semi-Variable Cost Of Water Distribution Expected Time Between Water Distribution Pump ' 2
Pump = ( Number Of Water Distribution Pumps * Unit Replacement Or Refurbishment Y
Water Distribution l?ump Replacement Or. Rgfurt_nshment Number Of Water Distribution Pumps 2
Cost ) / Expected Time Between Water Distribution Pump
Replacement Or Refurbishment Unit Water Distribution Pump Replacement Or Refurbishment
Cost GEL 700
Annualized Semi-Variable Cost Of Water Distribution Annualized Semi-Variable Cost Of Water Distribution GELWyr 700
Electrical System Replacement Or Refurbishment = Unit Pump
Water Distribution Electrical Control System Replacement Expected Time Between Water Distribution Electrical System ' 3
Or Refurbishment Cost / Expected Time Between Water Replacement Or Refurbishment Y
Distribution Electrical System Replacement Or Unit Water Distribution Electrical Control System Replacement
: ) GEL 100
Refurbishment Or Refurbishment Cost
Annualized Semi-Variable Cost Of Water Distribution
) ) ) o q ) GEL/yr 33
Annualized Semi-Variable Cost Of Water Distribution Electrical System Replacement Or Refurbishment
System = Annualized Semi-Variable Cost Of Water Annualized Semi-Variable Cost Of Water Distribution | GELlyr | 733 |

ANNUALIZED SEMI-VARIABLE COST OF INSIDE WATER STORA GE SYSTEM / fiegmow&o 6sby)

500330500 batxo Fgmmol Jos 53%0obL LobiEgdols

Refurbishment

System

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 86089369 mds 3m96&360

Annualized Semi-Variable Cost Of Inside Water Storage Expected Time Between Inside Water Storage Tank
Tanks = ( Number Of Inside Water Storage Tanks * Unit Replacement Or Refurbishment r €
Inside Water Storage Tank Replacement Or Refurbishment 7
Cost ) / Expected Tgilme Betwezfn Inside Water Storage Number Of Inside Water Storage Tanks °
Tank Replacement Or Refurbishment Unit Inside Water Storage Tank Replacement Or GEL 200

Refurbishment Cost
Annualized Semi-Variable Cost Of Inside Water Storage Annualized Semi-Variable Cost Of Inside Water Storage GELyr 200
Pumps = ( Number Of Inside Storage Water Pumps * Unit Tanks
Inside Water Storage Pump Replacement Or Expected Time Between Inside Water Storage Pump
Refurbishment Cost ) / Expected Time Between Inside Replacement Or Refurbishment r €
Water Storage Pump Replacement Or Refurbishment Number Of Inside Storage Water Pumps 1
Annualized Semi-Variable Cost Of Inside Water Storage Unit Inside Water Storage Pump Replacement Or GEL 100
Electrical System Replacement Or Refurbishment = Unit Refurbishment Cost
Inside Water Storage Electrical Control System Annualized Semi-Variable Cost Of Inside Water Storage GELyr a3
Replacement Or Refurbishment Cost / Expected Time Pumps
Between Inside Water Storage Electrical System Expected Time Between Inside Water Storage Electrical
Replacement Or Refurbishment System Replacement Or Refurbishment r &

Unit Inside Water Storage Electrical Control System GEL 50
Annualized Semi-Variable Cost Of Inside Water Storage Replacement Or Refurbishment Cost
SystemiSiAnnualized ng|—Varlat?Ie C(,)St Offinside Wat‘er Annualized Semi-Variable Cost Of Inside Water Storage
Storage Tanks + Annualized Semi-Variable Cost Of Inside Electrical System Replacement Or Refurbishment GEL/yr 13
Water Storage Pumps + Annualized Semi-Variable Cost Of
Inside Water Storage Electrical System Replacement Or Annualized Semi-Variable Cost Of Inside Water Storage | GELiyr | - |
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ANNUALIZED SEMI-VARIABLE COST OF BUCKETS AND OTHER MOVEABLE WATER STORAGE CONTAINERS / §moméo Bsbya®sm3acswo bsGxo 3906mad0l ©b

Moveable Water Storage Containers

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 3m896¢s60
Expected Time Between Bucket Or Other Moveable Water
Storage Container Replacement Or Refurbishment r €
Annualized Semi-Variable Cost Of Buckets And Other Number Of Buckets Or Other Moveable Water Storage -
Moveable Water Storage Containers = ( Number Of Containers
Buckets Or Other Moveable Water Storage Containers * Unit Bucket Or Other Moveable Water Storage Container GEL 25
Unit Bucket Or Other Moveable Water Storage Container Replacement Or Refurbishment Cost
Replacement Or Refurbishment Cost ) / Expected Time
Between Bucket Or Other Moveable Water Storage . . .
ST Pl R O [ TR Annualized Semi-Variable Cost Of Buckets And Other GELyr 42

ANNUALIZED SEMI-VARIABLE COST OF WATER FILTER SYSTE M/ §emow®o 6sbgges

(3320500 batrxo fymob gomE®ols LobGgdols

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 960336900 md> 309968560
Expected Time Between Water Filter Replacement Or
. yr 5
Refurbishment
Annualized Semi-Variable Cost Of Water Filters = ( e a
Number Of Water Filters * Unit Water Filter Replacement — IS
Qr REl S ) Expected Uit B W Unit Water Filter Replacement Or Refurbishment Cost GEL 250
Filter Replacement Or Refurbishment
Annualized Semi-Variable Cost Of Water Filters GEL/yr 50
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ANNUALIZED SEMI-VARIABLE COST OF SEWAGE STORAGE SYS TEM / §emonto 6sbgado

(3300500 baerxo 1535650 0Bsgom 33Bol LoLiBgdols

System

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690mds 3m896¢s60
Expected Time Between Sewage Storage Tank Replacement ' 15
Or Refurbishment Y
Annualized Semi-Variable Cost Of Sewage Storage Number Of Sewage Storage Tanks 1
Sysizm VEne = (Nl OF SenErs Storage.Tanks = U Unit Sewage Storage Tank Replacement Or Refurbishment
Sewage Storage Tank Replacement Or Refurbishment Cost GEL 5000
Cost) / Expected Time Between Sewage Storage Tank Annualized Semi-Variable Cost Of Sewage Storage _— 333
Replacement Or Refurbishment System Tanks Y
Annualized Semi-Variable Cost Of Sewage Storage Pipes gfplsec:ji;meﬁftween SewagelStofagelRinelRenlacement yr 15
= ( Sewage Storage Pipe Length * Unit Sewage Storage
Pipe Replacement Or Refurbishment Cost ) / Expected Sewage Storage Pipe Length m 20
e B.etween SewagelSioranelRielRenlacementor Unit Sewage Storage Pipe Replacement Or Refurbishment
Refurbishment Cost GEL/m 100
Annualized Semi-Variable Cost Of Sewage Storage Pumps Annualized Semi-Variable Cost Of Sewage Storage Pipes GEL/yr 133
= * i
(Number Of Sewage Storage Pump; UBEEEDS Expected Time Between Sewage Storage Pump Replacement
Storage Pump Replacement Or Refurbishment Cost ) / Or Refurbishment yr 5
Expected Time Between Sewage Storage Pump
Replacement Or Refurbishment Number Of Sewage Storage Pumps 1
Unit Sewage Storage Pump Replacement Or Refurbishment
Annualized Semi-Variable Cost Of Sewage Storage Cost g g pRep GEL 300
Electrical System Replacement Or Refurbishment = Unit - - -
Sewage Storage Electrical Control System Replacement Annualized Semi-Variable Cost Of Sewage Storage Pumps GEL/yr 60
O Refurblshment (Sl SEEE WS EEeen sewage Expected Time Between Sewage Storage Electrical System
Storage Electrical System Replacement Or Refurbishment . yr 10
Replacement Or Refurbishment
. . . Unit Sewage Storage Electrical Control System Replacement
gnnuahz_e(/i_\SemnTVa(;w;ble .C\t/Jst.O&S%wageofStsorage Or Refurbishment Cost GEL 1000
WRIE0 = (AILENFS K emi- ar|.|a_1 '“; OSt_ gv;?ge . Annualized Semi-Variable Cost Of Sewage Storage GELMT 100
Storage System Tanks + Annualized Semi-Variable Cost Of Se! Electrical System Replacement Or Refurbishment !
Annualized Semi-Variable Cost Of Sewage Storage | GELyr 627
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ANNUALIZED SEMI-VARIABLE COST OF SEWAGE OUTFALL SYS TEM / §emomo Bsbga®smagers@o bstxo bs3sbomobogom s6bob oldgdols

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9608369mmds 3m896¢s60
Expected Time Between Sewage Outfall End Works Pump ' 5
Replacement Or Refurbishment y
Unit Sgwage Outfall End Works Pump Replacement Or GEL 500
Refurbishment Cost
Annualized Semi-Variable Cost Of Sewage Outfall End Expected Time Between Other Sewage Ouitfall Fixtures
Works Pumps And Fixtures = Unit Sewage Outfall End Replacement Or Refurbishment
Works Pump Replacement Or Refurbishment Cost / Unit Other Sewage Outfall Fixtures Replacement Or
Expected Time Between Sewage Outfall End Works Pump Refurbishment Cost
Replacement Or Refurbishment
Annualized Semi-Variable Cost Of Sewage Outfall End
) - ) ) GEL/yr 100
Annualized Semi-Variable Cost Of Sewage Outfall Pipes = Works Pumps And Fixtures
( Distance To Sewage Outfall * Unit Sewage Outfall Pipe
Replacement Or Refurbishment Cost ) / Expected Time Expected Time Between Sewage Outfall Pipe Replacement Or v 15
Between Sewage Outfall Pipe Replacement Or Refurbishment
Refurbishment Distance To Sewage Outfall m 600
Annualized Semi-Variable Cost Of Sewage Outfall Pumps Unit Sewage Outfall Pipe Replacement Or Refurbishment Cost| ~ GEL/m 50
Adjacent To HH = ( Number Of Sewage Outfall Pumps
Adjacent To HH * Unit Sewage Outfall Pump Adjacent To Annualized Semi-Variable Cost Of Sewage Outfall Pipes GEL/yr 20 00
HH Replacement Or Refurbishment Cost ) / Expected Time
Between Sewage Outfall Pump Adjacent To HH Expected Time Between Sewage Outfall Pump Adjacent To ' 5
Replacement Or Refurbishment HH Replacement Or Refurbishment Y!
. . . Number Of Sewage Outfall Pumps Adjacent To HH 1
Annualized Semi-Variable Cost Of Sewage Outfall _ _
Electrical System Replacement Or Refurbishment = Unit Unit Sewage Outfall Pump Adjacent To HH Replacement Or GEL 500
Sewage Outfall Electrical Control System Replacement Or  |Refurbishment Cost _
Refurbishment Cost / Expected Time Between Sewage An_nuallzed Semi-Variable Cost Of Sewage Outfall Pumps GELyr 100
Outfall Electrical System Replacement Or Refurbishment Adjacent To HH
Expected Time Between Sewage Outfall Electrical System ' 2
Annualized Semi-Variable Cost Of Sewage Outfall System Replacement Or Refurbishment Y
= Annualized Semi-Variable Cost Of Sewage Outfall End Work{Unit Sewage Outfall Electrical Control System Replacement
i GEL 350
Or Refurbishment Cost
Annua_\llzed Semi-Variable Cost Of Sewagfe Outfall GELyr 175
Electrical System Replacement Or Refurbishment
Annualized Semi-Variable Cost Of Sewage Outfall System | GEL/yr | 2 375
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TOTAL ANNUALIZED SEMI-VARIABLE COST OF WATER AND SE WER SERVICES / %389960 §m0m60 bsbiathsmaaemsmo bstxo Bysmdmds®oagdol s bsgsbsmobsgom

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 86089369 mds 30896560
Annualized Semi-Variable Cost Of Water Well System GEL/yr 950
.. Spring Or Distant Water Source System GEL/yr 633
Total Annualized Semi-Variable Cost Of Water = = QUETRD W SRRED S et S
Annualized Semi-Variable Cost Of Water Well System + ... I
Spring Or Distant Water Source System + ... Outside - Water Distribution System GEL/yr 733
Water Storage System + ... Water Distribution System + Inside Water Storage System GELKyr 246
...Inside Water Storage System + ...Buckets And Other
Moveable Water Storage Containers + ... Water Filter ...Buckets And Other Moveable Water Storage Containers GEL/yr 42
System + ... Water Testing
... Water Filter System GEL/yr 50
Total Annualized Semi-Variable Cost Of Sewer =
Annualized Semi-Variable Cost Of Sewage Storage ... Water Testing GEL/yr 30
System + Annualized Semi-Variable Cost Of Sewage
Outfall System Total Annualized Semi-Variable Cost Of Water GEL/yr 3449
Total Annualized Semi-Variable Cost Of Water And Sewer Annualized Semi-Variable Cost Of Sewage Storage System GEL/yr 627
= Total Annualized Semi-Variable Cost Of Water + Total
Annualized Semi-Variable Cost Of Sewer Annualized Semi-Variable Cost Of Sewage Outfall System GEL/yr 2375
Total Annualized Semi-Variable Cost Of Sewer GEL/yr 3002
Total Annualized Semi-Variable Cost Of Water And Sewer | GEL/yr | 6 451
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POWER RATING OF PUMPS AND NET UNIT ELECTRICITY COST / 38dmgdol boddmsahn s 9099360969600l @slo

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 96083690 md> 309968560
Power Rating Of Wate Well Pumps kW 10
Load Factor Or Water Well Pumps (% of power rating) 80%
Power Rating Of Outside Water Storage Tank Filling Pumps kW 20
Load Factor Of Outside Water Storage Tank Filling Pumps (% 80%
of power rating) 0
Power Rating Of Water Distribution Pumps kW 12
Load Factor Of Water Distribution Pumps (% of power rating) 80%
Power Rating Of Inside Water Storage Pumps kW 12
Load Factor Of Inside Water Storage Pumps 80%
Power Rating Of Sewage Storage Pumps kW 8
Load Factor Of Sewage Storage Pumps (% of power rating) 80%
Power Rating Of Sewage Outfall End Works Pumps kW 40
Load Factor Of Sewage Outfall End Works Pumps (% of 80%
power rating) 0
Power Rating Of Sewage Outfall Pumps Adjacent To HH kW 30
Load Factor Of Sewage Outfall Pumps Adjacent To HH (% of 80%
power rating) 0
ANNUAL WATER AND SEWER BILLS / §g@s8m8s653980L @5 U3565em0Bsgom dmdlsbm@mgdol Gemomo as@slisbsoo
VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 960836900 md> 309968560
Annual Municipal Water Bil GEL 110 Should collec_t monthly data. See links to other cells where actual monthly data could be used
instead of estimates of seasonal amounts.
Perceived Additional Amount That Is Spent On Water-Related GEL 190 Estimate of all costs incurred because there is not municipal water 24/7. This is compared to
Coping the calculated amount to see accuracy of estimate.
Annual Municipal Sewer Bill GEL 120 Should collec_t monthly data. See links to other cells where actual monthly data could be used
instead of estimates of seasonal amounts.
Perceived Additional Amount That Is Spent On Sewage- GEL 100 Estimate of all costs incurred because there is not a suitable municipal sewer system. This is

Related Coping

compared to the calculated amount to see accuracy of estimate.
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ANNUAL VARIABLE COST OF WATER WELL SYSTEM/ §emov)60 33es0 bstxo Gyerob Job bob@gdols

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual Water Well Pump Operating Hours = Length Of Nl O etz WD (Puies Uses 2 1 1 na.
Season * Number Of Water Well Pumps Used * Number Of
Days In A Week Water Well Pumps Operate * Number Of Number Of Days In A Week Water Well Pumps Operate days/wk 7 5 4 n.a.
HourslinzaiDay\Wate\Well RumpslOperate Number Of Hours In A Day Wate Well Pumps Operate hr/day 5 2 1 n.a.
Annual Variable Cost Of Water Well System = Annual Annual Water Well Pump Operating Hours hrlyear 301 43 17 4 518
Water Well Pump Operating Hours * Effective Power Draw
Of Each Water Well P * Unit Electricity Cost
ach Water Well Pump = Unit Electricity ©os Effective Power Draw Of Each Water Well Pump kW 8 8 8 n.a.
Annual Variable Cost Of Water Well System GEL/yr 231 33 133 398
ANNUAL VARIABLE COST OF SPRING OR DISTANT WATER SOU RCE SYSTEM / §emow®0o 33¢m5@0 bstxo 84969860030 §ystmb 56 bgs dm8mmqgdom 8c0qds6q gsmrml
VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505¢mo L5Jeoeme ©9%5mo __ |Femonm@o %580 3396560
Length Of Season wks/yr 43 4.3 43,4 n.a.
Number Of Spring Or Distant Water Source Pumps Used 2 1 1 n.a.
Annual Spring Or Distant Water Source Pump Operating Number Of Days In A Week Spring Or Distant Water Source dEvEok 7 5 4 aa
Hours = Length Of Season * Number Of Spring Or Distant Pumps Operate 4 h
Water Source Pumps Used * Number Of Days In A Week
Spring Or Distant Water Source Pumps Operate * Number Number Of Hours In A Day Spring Or Distant Water Source hr/das 5 2 1 na
Of Hours In A Day Spring Or Distant Water Source Pumps Pumps Operate Y h
Operate
Annual Variable Cost Of Spring Or Distant Water Source Annual Spring Or Distant Water Source Pump Operatin
System = Annual Spring Or Distant Water Source Pump Hours SN PEP € hriyear 301 43 174 518
Operating Hours * Effective Power Draw Of Each Spring
Or Distant Water Source Pump * Unit Electricity Cost
Eg;c;ve Power Draw Of Each Spring Or Distant Water Source KW 3 8 3 na
gsgtl:ea::]vt’mable Cost Of Spring Or Distant Water Source GELyr 231 33 133 308
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ANNUAL VARIABLE COST OF OUTSIDE WATER STORAGE SYSTE M/ §

00 (33¢0500 batrxo fgemob 3569 53%0oL LobiEgdol

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual Outside Water Storage Tank Filling Pump . -
Operating Hours = Length Of Season * Number Of Outside NGB O QUSRS VEilk (R (RUiss West 1 . 1 na
Tank Filling Pumps Used * Number Of Days In A Week Number Of Days In A Week Outside Tank Filling Pumps G 7 5 1 .~
Outside Tank Filling Pumps Operate * Number Of Hours In Operate Y o
A Day Outside Tank Filling Pumps Operate g:r:rt;f; Of Hours In A Day Outside Tank Filling Pumps hriday 6 7 3 na
Annual Variable Cost Of Outside Water Storage System = Annual Outside Water Storage Tank Filling Pump hriyr 181 151 130 261
Effective Power Draw Of Each Outside Water Storage Operating Hours
Tank Filling Pump * Annual Outside Water Storage Tank Effective Power Draw Of Each Outside Water Storage Tank KW 16 16 16 .~
Filling Pump Operating Hours * Unit Electricity Cost Filling Pump o
Annual Variable Cost Of Outside Water Storage System GEL/yr 277 231 200 709

ANNUAL VARIABLE COST OF WATER DISTRIBUTION SYSTEM A ND WATER SYSTEMS MANAGEMENT EMPLOYEES / §m0460 (33605000 bstxo Gyamols a5856s§omadgmo

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505¢mo L5Jeoeme ©9%5mo __ |Femonm@o %580 3396560
Annual Water Distribution Pump Operating Hours = Tl e ST e 4 i na.
LengthjofiSeasonigNumberiofiwarer D|str|kl)ut|lon Pumps Number Of Water Distribution Pumps Used 1 1 1 n.a.
Used * Number Of Days In A Week Water Distribution
Pym-ps Qperate * Number Of Hours In A Day Water Number Of Days In A Week Water Distribution Pumps days 7 5 1 na.
Distribution Pumps Operate Operate
. o Number Of Hours In A Day Water Distribution Pumps Operate hr/day 5 3 2 n.a.

Annual Variable Cost Of Water Distribution Pumps =
Annual Water Distribution Pump Operating Hours * Annual Water Distribution Pump Operating Hours GEL/yr 151 65 87 302
Effective Power Draw Of Each Water Distribution Pump *
Unit|Electricity/Cost Effective Power Draw Of Each Water Distribution Pump kW 10 10 10 n.a.
Annual Variable Cost Of All Water Systems Management Annual Variable Cost Of Water Distribution Pumps GEL/yr 139 5 9 80 278
Employees = Length Of Season * 12 / 52 * Number Of
Employees Devoted To All Water Systems * Monthly Gross

ploy v ¥ Y Number Of Employees Devoted To All Water Systems 1 1 1 n.a.
Salary For One Employee
Annual Variable Cost Of Water Distribution System = Monthly Gross Salary For One Employee GEL/mo 100 100 100 n.a.
Annual Var!able Cost Of Water Distribution Pumps + Annual Variable Cost Of All Water Systems Management GEL 99 99 1002 1200
Annual Variable Cost Of All Water Systems Management Employees
Employees . [

Annual Variable Cost Of Water Distribution System GEL 238 159 1082 1478
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ANNUAL VARIABLE COST OF INSIDE WATER STORAGE SYSTEM / §em0960 3¢50 bshxo Gymols 8oms 53%0L boldadols

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual Inside Water Storage Pump Operating Hours = .
Length Of Season * Number Of Inside Water Storage Number Of Inside Water Storage Pumps Used 1 1 1 n.a.
Pumps Used * Number Of Days In A Week Inside Water Number Of Days In A Week Inside Water Storage Pumps davs 7 5 1 na
Storage Pumps Operate * Number Of Hours In A Day Operate Y o
Inside Water Storage Pumps Operate Number Of Hours In A Day Inside Water Storage Pumps hriday 6 7 3 na
Operate
Annual Var‘iable Cost Of Inside Water Storz?ge System = Annual Inside Water Storage Pump Operating Hours hriyr 181 151 130 461
Annual Inside Water Storage Pump Operating Hours *
Effective P Draw Of Each Inside Water St P
e(_: ve °.W.e’ raw ach Inside Water Storage Fump Effective Power Draw Of Each Inside Water Storage Pump kw 10 10 10 n.a.
* Unit Electricity Cost
Annual Variable Cost Of Inside Water Storage System GEL/yr 166 139 120 425
ANNUAL VARIABLE COST OF TANKER TRUCK WATER / §emov®0 3¢50 baxo fymols gobdg®bosbo 8%Bools
VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505¢mo L5Jeoeme ©9%5mo __ |Femonm@o %580 3396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Volume Of Tanker Truck Water Purchased = Length Of
Season * Frequency Of Water Purchase From Tanker Frequency Of Water Purchase From Tanker Truck trucks/wk 2 1 0 3
*
g:;;kr (eI @Y er (PUIEREEE] (REl UL Vel Amount Of Water Purchased Per Tanker Truck Order m®/truck 2 2 2 n.a.
i Volume Of Tanker Truck Water Purchased m3/yr 17 9 0 26
Annual Variable Cost Of Tanker Truck Water = Volume Of
Tanker Truck Water Purchased * Delivered Price Of Tanker . ) g
Delivered Price Of Tanker Truck Water GEL/m 10,00 10,00 20,00 n.a.
Truck Water
Annual Variable Cost Of Tanker Truck Water GEL/yr 172 86 0 258
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ANNUAL VARIABLE COST OF BOTTLED WATER (DUE TO COPIN G) / §emow60 33¢0500 bstrxo dmmmdo Bsdmlbdwmmo §ymmob (351583 s3909em0)

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Volume Of Coping Related Bottled Water = Length Of Number Of Bottles Of Water Purchased Per Week btl/wk 20 10 8 38
Season * Number Of Bottles Of Water Purchased Per
Week * Volume Of Bottle * Percentage Of Bottled Water Volume Of Bottle liter/btl 1,5 1,5 1,5 n.a.
;27; Would l;lot Be Pur:chazeg If There V\iaS.GOO? Wa;er Percentage Of Bottled Water That Would Not Be Purchased If
o (/pi(r)%eon 20| DLICHECCCCELERWICISINORGOD There Was Good Water 24/7 (percentage purchased because 70% 50% 50% 61%
) water is not good 24/7)
Annual Variable Cost Of Coping Related Bottled Water = ( Volume Of Coping Related Bottled Water m°lyr 0,09 0,03 0,26 0,38
(' Volume Of Coping Related Bottled Water * 1000 ) /
Volume Of Bottle ) * Unit Price Of Bottled Water Unit Price Of Bottled Water GEL/btl 1,00 1,00 1,00 n.a.
Annual Variable Cost Of Coping Related Bottled Water GEL/yr 60 22 174 255

ANNUAL VARIABLE COST OF MANUALLY COLLECTED WATER FR OM SPRING OR OTHER WATER SOURCE / §momfo g3ms©o bstxo

09969060030 §4oOHMm©6 56 Lbgs

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9s505emo L5Jeome ©9%5mo _ |Femonm@o %580 3396560

Length Of Season wks/yr 4,3 4,3 43,4 n.a.

Number Of Visits To Spring Or Other Water Source Per Week visits/wk 3 2 1 6
Volume Of Manually Collected Water From Spring Or Volume Of Water Manually Brought To HH Per Visit liters/visit 50 50 50 n.a.
Other Water Source = Length Of Season * Number Of
Visits To Spring Or Other Water Source Per Week * ’
Volume OFf Water Manually Brought To HH Per Visit/ 1000 |0 lume Of Manually Collected Water From Spring Or m3yr 0,65 0,43 2,17 3,25

Other Water Source
Annual Variable Cost Of Manually Collected Water From —— = =
Spring Or Other Water Source = Length Of Season * Roundtrip Distance By Vehicle To Spring Or Other Water km 14 14 14 na
Number Of Visits To Spring Or Other Water Source Per SOUrce
Week * Roundtrip Distance By Vehicle To Spring Or Other Fuel Cost GEL/km 0,20 0,20 0,20 n.a.
Water Source * Fuel Cost

Annual Variable Cost Of Manually Collected Water From

Spring Or Other Water Source GEL/yr 36,12 24,08 121,52 181,72
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ANNUAL QUANTITY OF WATER FROM MUNICIPAL AND OTHER W ATER SOURCES / §mow&®o G5m@q6mds 89603035¢06M0 5 s3e&q®mbs@ovmo §9o6m9dosb fywmols

Other Sources

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560
Annual Quantity Of Municipal Water = ( ( Annual Municipal Tl e ST e G i na.
Water Bill / Tariff Price Of Municipal Water ) ) * Est  imated Estlmated-Share Of Municipal Water In Total Water 80% 80% 100% 83%
Share Of Water Usage By Season Consumption
. . Estimated Share Of Water Usage By Season 55% 30% 15% 100%
Implicit Annual Quantity Of Water From Other Sources = (
Annual Quantity Of Municipal Water / Estimated Share Of Tariff Price Of Municipal Water GEL/m? 1,7000 1,7000 1,7000 na.
Municipal Water In Total Water Consumption ) - Annual
Quantity Of Municipal Water Annual Quantity Of Municipal Water mlyr 35,59 19,41 9,71 64,71
ImplicitAnnuallQuaniityof Watler HiEw Mummpal g Implicit Annual Quantity Of Water From Other Sources | m®yr 8,90 | 4,85 | 0,00 | 13,75 | |
Other Sources = Annual Quantity Of Municipal Water +
Implicit Annual Quantity Of Water From Other Sources ici i ici
p Q y Implicit Annual Quantity Of Water From Municipal And | miyr 44,49 | 24,26 | 071 | 78,46 | |

ANNUAL IMPLICIT MARKET VALUE OF WATER FROM MUNICIPA L AND OTHER WATER SOURCES / §e0v360 535657000 bsds6em 1550 396030350960 05
VALUE

9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505¢mo L5Jeoeme ©9%5mo __ |Femonm@o %580 3396560
AMTTUAr varnapre CUST UT VIUTTICTPAT VWWateT = ArTuar
Quantity Of Municipal Water * Tariff Price Of Municipal Length Of Season wks/yr 4,3 43 43,4 n.a.
Water
Annual Variable Cost Of Municipal Water GEL/yr 60,50 33,00 16,50 110,00
Implicit Annual Variable Market Value Of Water From — -
Other Sources = Implicit Annual Quantity Of Water From g:ﬁg?;ﬁg?::! parabelaneiialteleivaerhion | GEL/yr 15,13 | 8,25 | 0,00 | 23,38 |
Other Sources * Tariff Price Of Municipal Water
Implicit Annual Variable Market Value Of Water From
Implicit Annual Variable Market Value Of Water From Municipal And Other Sources GEL/yr 75,63 41,25 16,50 133,38
AMunici | And Othar Sanircac — Annuial \/ariahla Cact OFf

File: Micro-Model For Business 40.xIs
Sheet: MicroModel

Printed At 15:12 On 24-09-09

RID IEP Confidential

Page E - 22 Of 27



ANNUAL VARIABLE COST OF SEWAGE STORAGE SYSTEM AND S EWAGE SYSTEMS MANAGEMENT EMPLOYEES / §mom6o 33500 baGxo bs3s65mmobsgom s3%0l

VALUE
SEASON ANNUAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT HIGH SHOULDER LOW TOTAL 3m096¢ 560

Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual Sewage Storage Pump Operating Hours = Length
Of Season * Number Of Sewage Storage Pumps Used * Number Of Sewage Storage Pumps Used 1 1 1 n.a.
Number Of Days In A Week Sewage Storage Pumps
Operate * Number Of Hours In A Day Sewage Storage Number Of Days In A Week Sewage Storage Pumps Operate days/wk 7 4 8 n.a.
Pumps Operate

Number Of Hours In A Day Sewage Storage Pumps Operate hr/day 5 3 2 n.a.
Annual Variable Cost Of Sewage Storage Pumps = Annual
Sewage Storage Pump Operating Hours * Effective Power Annual Sewage Storage Pump Operating Hours hrfyr 151 52 260 463
Draw Of Each Sewage Storage Pump * Unit Electricity
Cost Effective Power Draw Of Each Sewage Storage Pump kW 6 6 6 n.a.
Annual Variable Cost Of Sewer Systems Management Annual Variable Cost Of Sewage Storage Pumps GEL/yr 92 32 160 284
Employees = Length Of Season * 12 / 52 * Number Of
Employees Devoted To Sewer Systems * Monthly Gross Number Of Employees Devoted To Sewer Systems 1 1 1 n.a.
Salary For One Employee

Monthly Gross Salary For One Employee GEL/mo 100 100 100 n.a.
Annual Variable Cost Of Sewage Storage System = Annual :
Variable Cost Of Sewage Storage Pumps + Annual érr;"pﬂz;;/:s”ab'e Cost Of Sewer Systems Management GEL 99 99 1002 1200
Variable Cost Of Sewer Systems Management Employees

Annual Variable Cost Of Sewage Storage System | GEL/yr 192 | 1 31 | 1162 | 1484
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ANNUAL VARIABLE COST OF SEWAGE OUTFALL SYSTEM/ §emom®o gaesmo badxo bsgsbsmobsgom sebols boldgdols

VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560

Length Of Season wks/yr 4,3 4,3 43,4 n.a.

Number Of Sewage Outfall End Works Pumps Used 1 1 1 n.a.
AnnualiSewageloutiallIEndiworks|RUmps|Operating Number Of Days In A Week Sewage Outfall End Works
Hours = Length Of Season * Number Of Sewage Outfall Pumps Operate days 3 4 5 n.a.
End Works Pumps Used * Number Of Days In A Week Number Of Hours In A Day Sewage Outfall End Works Pumps
Sewage Outfall End Works Pumps Operate * Number Of Operate hr/day 6 4 3 na.
Hours In A Day Sewage Outfall End Works Pumps Operate Annual Sewage Outfall End Works Pumps Operating htyr - o 51 o7

Hours
Annual Variable Cost Of Sewage Outfall End Works
Pumps = Annual Sewage Outfall End Works Pumps Effective Power Draw Of Sewage Outfall End Works Pump kW 32 32 32 n.a.
Operating Hours * Effective Power Draw Of Sewage :

Annual Variable Cost Of Sewage Outfall End Works
Outfall End Works Pump * Unit Electricity Cost Pumps g GEL/yr 238 211 2000 2 449
Annual Sewage Outfall Pumps Adjacent To HH Operating Number Of Sewage Outfall Pumps Adjacent To HH Used 1 1 1 n.a.
Hours = Length Of Season * Number Of Sewage Outfall =
Pumps Adjacent To HH Used * Number Of Days In A Week ?gﬂzegoggzs I 2 ket Senage CUiiE (RS ACTRee days 7 4 3 n.a.
Sewage Outfall Pumps Adjacent To HH Operate * Number P
Of Hours In A Day Sewage Outfall Pumps Adjacent To HH Number Of Hours In A Day Sewage Outfall Pumps Adjacent hr/das 6 2 3 na
Operate To HH Operate Y o
Annual Variable Cost Of Sewage Outfall Pump Adjacent
To HH = Annual Sewage Outfall Pumps Adjacent To HH Annual Sewage Outfall Pumps Adjacent To HH Operatin
Operating Hours * Effective Power Draw Of Sewage Hours 9 ps Ad P 9 hriyr 181 69 391 640
Outfall Pumps Adjacent To HH * Unit Electricity Cost
Annual Variable Cost Of Sewage Outfall System = Annual - 5

Effective P D of S Outfall P Ad t T
Variable Cost Of Sewage Outfall End Works Pumps + HHec ve Power Draw ewage Outlall Fumps Adjacent To kw 24 24 24 n.a.
Annual Variable Cost Of Sewage Outfall Pump Adjacent To HH - -

Annual Variable Cost Of Sewage Outfall Pump Adjacent GELyr 216 159 900 1475

To HH

Annual Variable Cost Of Sewage Outfall System | GEL/yr 654 370 | 2900 | 3924 |
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ANNUAL VARIABLE COST OF SEWAGE TANKER TRUCK SERVICE [ §gmov0 33¢750 bsGxo 3935em@o 3sbol gobda®bosbo 3bo@ols dmababeyéado
VALUE
9608369mmds
SEASON
bydmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9505emo L5 ©9%5mo _ |femonm@o %580 31396560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual Variable Cost Of Sewage Tanker Truck Service = Number Of Sewage Tanker Truck Orders In Season trucks 4 1 1 6
Number Of Sewage Tanker Truck Orders In Season *
Sewage Tanker Truck Service Cost Sewage Tanker Truck Service Cost GEL/truck 100 100 100 n.a.
Annual Variable Cost Of Sewage Tanker Truck Service GEL/yr 400 100 100 600
PRO FORMA CALCULATION OF ANNUAL BUSINESS VARIABLE C OST OF MUNICIPAL SEWER / mysbol §emomto 33emso botxol 36m a3m®ds 350mmams
VALUE
96033690 md>
SEASON
bgbmbo ANNUAL
HIGH SHOULDER LOW TOTAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 95050 3327500 ©05@o  |femonyo xs8o 30396@s60
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Use One Of Four Methods Of Calculating Annual Variable Water Consumption From Municipal System Connection m? 35,6 19,4 9,7 64,7
Cost Of Municipal Sewer
Water Consumption From Alternative Sources m3 8,9 4,9 0,0 13,8
Method One: Based On Single Connection = Length Of ] 5
Season * 12 /52 * Municipal Sewage Discharge Tariff Water Consumption From All Sources m 445 24,3 9,7 78,5
Based On Single Connection Municipal Sewage Discharge Tariff Based On Single GEL/connectio 1150 1150 1150 na
o Connection n-mo ! ! ! o
Method Two: Based On Municipal Water Usage = Water
Consumption From Municipal System Connection * Method One: Based On Single Connection GEL/yr 297,69 297,69 3 004,62 3 600,00
Municipal Sewage Discharge Tariff Based On Municipal — = = —
Water Usage Municipal Sewage Discharge Tariff Based On Municipal Water GEL/mE 210 210 210 na
Usage
Method Three: Based On Separate Municipal And Other Method Two: Based On Municipal Water Usage GEL/yr 74,74 40,7 6 20,38 135,88
Source Water Usage = Water Consumption From oinal =oh T ] cinal
Municipal System Connection * Municipal Sewage ll\jlumupa sewagelDischargelaritBasedion/Municipaliwaten GEL/m® 2,10 2,10 2,10 n.a.
Discharge Tariff Based On Municipal Water Usage + Water Msagg s Disch Tari Based On Al i
Consumption From Alternative Sources * Municipal SIS SR I T e RO NS GEL/m® 2,30 2,30 2,30 n.a.
) . . Source Water Usage
Sewage Discharge Tariff Based On Alternative Source Method Three: Based On Separate Municioal And Other
Water Usage : P P GELlyr 95,20 51,93 20,38 167,51
Source Water Usage
Method Four: Based On Combined Municipal And Other Municipal Sewage Discharge Tariff Based On Combined GEL/m® 2,20 2,20 2,20 na.
Source Water Usage = Water Consumption From Munr:ugal A Othe(; Sollice Vk\)I_ate(; I5age e
Alternative Sources * Municipal Sewage Discharge Tariff Method Four: Based On Combined Municipal And Other GEL/yr 19,57 10,68 0,00 30,25
Based On Combined Municipal And Other Source Water senrcelWaterifisage
Usage Method Used 2 2 2 na.
g::vli::gma Annual Variable Cost Of Municipal Sewer GELyr 74,74 40,76 20,38 135,88
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TOTAL ANNUAL BUSINESS VARIABLE COST OF WATER AND SE WER SERVICES / %589960 mysbol §emom®o 33emsm0o bstxo §ysmdmds®sgqdol s bo3s65¢moBsgom

VALUE
SEASON ANNUAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT HIGH SHOULDER LOW TOTAL 3m096¢ 560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annual Variable Cost Of Water Well System GEL/yr 231 33 133 398
... Spring Or Distant Water Source System GEL/yr 231 33 133 398
.. Outside Water Storage System GEL/yr 277 231 200 709
Total Annual Variable Coping Cost Of Water = Annual
Variable Cost Of Water Well System + ... Spring Or Distant ... Water Distribution System GEL 238 159 1082 1478
Water Source System + ... Outside Water Storage System -
+ ... Water Distribution System + ... Inside Water Storage ... Inside Water Storage System GEL/yr 166 139 120 425
System + ... Tanker Truck Water + ... Coping Related
Bottled Water + ... Manually Collected Water From Spring .. Tanker Truck Water GEL/yr 172 86 0 258
Or Other Water Source ]
.. Coping Related Bottled Water GEL/yr 60 22 174 255
Total Annual Variable Cost Of Water = Total Annual ... Manually Collected Water From Spring Or Other Water
Variable Coping Cost Of Water + Annual Variable Cost Of Source GEL/yr 36 24 122 182
Municipal Water ] .
Total Annual Variable Coping Cost Of Water GEL/yr 1412 726 1963 4102

Total Annual Variable Coping Cost Of Sewer = Annual
Variable Cost Of Sewage Storage System + ... Sewer Annual Variable Cost Of Municipal Water GEL 61 33 17 110

Outfall System + ... Sewage Tanker Truck

Total Annual Variable Cost Of Water GEL/yr 1473 759 1980 4212

Total Annual Variable Cost Of Sewer = Total Annual
Variable Coping Cost Of Sewer + Annual Variable Cost Of Annual Variable Cost Of Sewage Storage System GEL/yr 192 131 1162 1484
Sewage Service

... Sewer Outfall System GEL/yr 654 370 2900 3924
Total Annual Variable Cost Of Water And Sewer = Total
Annual Variable Cost Of Water + Total Annual Variable .. Sewage Tanker Truck GELJyr 400 100 100 600
Cost Of Sewer . ]
Total Annual Variable Coping Cost Of Sewer GEL/yr 1246 601 4161 6 008
Annual Variable Cost Of Sewage Service GEL/yr 75 41 20 136 _Vepfy e ¢ RS lactual sewer Hl, i
is important for a particular analysis.
Total Annual Variable Cost Of Sewer GEL/yr 1320 642 4182 6 144
Total Annual Variable Cost Of Water And Sewer | GEL/yr | 2793 | 1401 | 6 162 | 10 355 |

TOTAL ANNUALIZED BUSINESS SEMI-VARIABLE AND ANNUAL BUSINESS VARIABLE COST OF WATER AND SEWER SERVICES / 53960 mxsbob femonmo ggemsoo
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VALUE
SEASON ANNUAL COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT HIGH SHOULDER LOW TOTAL 3m096¢ 560
Length Of Season wks/yr 4,3 4,3 43,4 n.a.
Annualized Semi-Variable Water Coping Cost GEL/yr 285 285 2879 3449
Total Annualized HH Semi-Variable And Annual Variable . .
Variable Water C Cost GEL/ 1412 726 1963 4102
Cost Of Water = Annualized Semi-Variable Water Coping ariable Yater L-oping t.os wr
Cost + Variable Water Coping Cost + Municipal Water Bill Municipal Water Bill GELyr 61 33 17 110
Total Annualized Semi-Variable And Annual Variable Cost Total Annualized HH Semi-Variable And Annual Variable GELWyr 1758 1044 4859 7661
Of Sewer = Annualized Semi-Variable Sewer Coping Cost Cost Of Water
Vil ) + - :
VRIS LN i LA R U Annualized Semi-Variable Sewer Coping Cost GELyr 248 248 2505 3002
Total Annualized Semi-Variable And Annual Variable Cost . .
Of Water And Sewer = Total Annualized HH Semi-Variable Variable Sewer Coping Cost GEL/yr 1246 601 4161 6008
And Annulal Variable Cost Of Water + Total Annualized Municipal Sewer Bill GELyr 75 41 20 136
Semi-Variable And Annual Variable Cost Of Sewer
Total Annualized Semi-Variable And Annual Variable Cost GELMT 1569 890 6687 9145
Of Sewer Y
Total Annualized Semi-Variable And Annual Variable Cost
Of Water And Sewer | GEL/yr | 3327 | 1934 | 11 545 | 16 806 |
WILLINGNESS TO SWITCH TO MUNICIPAL WATER AND SEWAGE SYSTEMS / 8m6030o3s¢nw® §4semdmdstogndsls @ b53965¢moBsgom dmdlsbw®gds®q gsms®mgols
CALCULATION DATA ELEMENT / METRIC UNIT VALUE COMMENT
FUTUTE AMTTUAr I VIUTTICTPAar vwateT BT = VOTUTTeE Ut vwWateT
Used Today * Water Tariff Volume Of Water Used Today m3/yr 65
Future Annual HH Municipal Sewer Bill = Volume Of Water ~ |Water Tariff GEL/m?® 1,7000
Used Today * Sewer Tariff
Sewer Tariff m®yr 2,1000
Future Annual HH Municipal Water And Sewer Bill = . -
Future Annual HH Municipal Sewer Bill + Future Annual Future Annual HH Municipal Water Bill GEL/yr 110
HH Municipal Water Bill
Future Annual HH Municipal Sewer Bill | GEL/yr | 136 | |
Current Annualized HH Semi-Variable And Annual HH
Variable Cost Of Water And Sewer = Current Annualized Future Annual HH Municipal Water And Sewer Bill | GEL/yr | 246 | |
HH Semi-Variable And Annual HH Variable Cost Of Water + = ——
Current Annualized HH Semi-Variable And Annual HH Current Annualized HH Semi-Variable And Annual HH GELWyr 7661
Variable Cost Of Sewer Variable Cost Of Water
Current Annualized HH Semi-Variable And Annual HH GELyr 9145
Likelihood To Switch For Water (larger is more likely to Variable Cost Of Sewer
switch) = Current Annualized HH Semi-Variable And Current Annualized HH Semi-Variable And Annual HH GELr 16 806
Annual HH Variable Cost Of Water / Future Annual HH Variable Cost Of Water And Sewer
Municipal Water Bill Likelihood To Switch For Water (larger is more likely to 6965
switch) |
Likelihood To Switch For Sewer (larger is more likely to Likelihood To Switch For Sewer (larger is more likely to 67,30
switch) = Current Annualized HH Semi-Variable And switch) i _
Annual HH Variable Cost Of Sewer / Future Annual HH Likelihood To Switch For Water And Sewer Combined 68.35
Municinal Sewer Rill (larger is more likely to switch) !
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WATER VOLUME PROVIDED, NON-REVENUE WATER (NRW) AND SEWAGE VOLUME TREATED

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9609369mmds
Water Delivered To Network me/yr 2628 000
Water Delivered To Network = Water Delivered To Network |water Delivered To Network m®/day 7 200
/365
X X Water Delivered To Customers m3/yr 1084 219
Water Delivered To Customers = Water Delivered To
Customers / 365 Water Delivered To Customers m3/day 2970
Water Losses - NRW (non revenue water) = Water Losses - 3
NRW (non revenue water) / 365 Water Losses - NRW (non revenue water) m°lyr 1543781
o 3
Water Loss Ratio (NRW to water delivered to network BEITEl (HEersiEs - (NIRSAY (e [EvEm2 e m/day 4230
ratio) = (Water Delivered To Network - Water Delivered To [water Loss Ratio (NRW to water delivered to network .
Customers ) / Water Delivered To Network ratio) 59%
Sewage Received = Sewage Received / 365 Sewage Received m3fyr 758 953
Sewage Received m®/day 2079
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WATER SUPPLY SCHEDULE

VALUE / 8608369emds
REGION 1 REGION 2 REGION 3 REGION 4 REGION 5 TOTAL OR
CALCULATION DATA ELEMENT / METRIC UNIT 6ga0m601 | Ggaombo2 | Ggaombo3 | égpombo4 | égaombo5 | AVERAGE
Region Name n.a.
Water Delivered To Network mslday 1 000 1000 1000 2 000 2 200 7 200
Average Length Of Water Supply In Last Month hr/day 5:00 6:00 5:00 9:00 2:00 5:20
Minimum Length Of Water Supply In Last Month hr/day 3:00 4:00 2:00 6:00 1:00 3:13
Maximum Length Of Water Supply In Last Month hr/day 11:00 11:00 11:00 11:00 11:00 11:00
Average Frequency Of Water Supply In Last Month days/wk 5 5 5 5 5 5,0
Minimum Frequency Of Water Supply In Last Month days/wk 8 2 4 6 8 3,8
Maximum Frequency Of Water Supply In Last Month days/wk 7 7 7 7 7 7,0
Average Duration And Frequency Of Water Provision In hr / days 50/5 60/5 50/5 90/5 20/5 53/5
Last Month
LM;glnlsﬂuon;tEuratlon And Frequency Of Water Provision In hr / days 30/3 40/2 20/4 60/6 1,0/3 32/4
Water Supply Schedule = Hours Per Day / Days Per Week - - —
Maximum Duration And Frequency Of Water Provision In hr / days 11,0/7 11,0/7 11,0/7 11,0/7 11,0/7 11,017
Last Month
Average Length Of Water Supply In Last Year hr/day 5:00 6:00 5:00 9:00 2:00 5:20
Minimum Length Of Water Supply In Last Year hr/day 3:00 4:00 2:00 6:00 1:00 3:13
Maximum Length Of Water Supply In Last Year hr/day 11:00 11:00 11:00 11:00 11:00 11:00
Average Frequency Of Water Supply In Last Month days/wk 5 5 5 5 5 5,0
Minimum Frequency Of Water Supply In Last Year days/wk 3 2 4 6 3 3,8
Maximum Frequency Of Water Supply In Last Year days/wk 7 7 7 7 7 7,0
Average Duration And Frequency Of Water Provision In hr / days 50/5 60/5 50/5 90/5 2075 53/5
Last Year
Minimum Duration And Frequency Of Water Provision In hr / days 30/3 40/2 20/4 60/6 1.0/3 32/4
Last Year
LM;xtlr\\;:an: Duration And Frequency Of Water Provision In hr / days 11,0/7 11,017 11,0/7 11,017 11,0/7 11,017
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WATER QUALITY TESTING

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9603369mmds
Number Of Water Tests Conducted #lyr 1245
Number Of Successful Water Tests #lyr 1238
Water Test Failure Ratio = Number Of Water Test Failures / .
Number Of Water Tests Conducted Number Of Water Test Failures #lyr 7
Water Test Failure Ratio 1%
Share Of Water Disinfected (chlorinated) 98%
TARIFFS AND CROSS-SUBSIDIES
VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9608369emds
[TMpTicIt Water Consumption Per Housenold Member = - - .
Standard Water Consumption Per Household Member * Water Tariff For Businesses GEL/m 1,7000
365/12
Water Tariff For Other Organizations GEL/m® 1,3000
Implicit Water Price For Households = Water Tariff Per l
Household Member / Implicit Water Consumption Per Water Tariff Per Household Member GELmo 0,8000
Household Member ]
Standard Water Consumption Per Household Member mslday 0,120
Implicit Sewage Discharged Per Household Member = . ] a
Standard Sewage Discharged Per Household Member * 30 Implicit Water Consumption Per Household Member m°/mo 3,650
ici i 3
Implicit Sewage Price For Households = Sewer Service Implicit Water Price For Households GEL/m 0.219
Tariff Per Household Member Based On Municipal Water [geer Service Tariff For Businesses Based On Municipal a
Used / Implicit Sewage Discharged Per Household Water Used GEL/m 2,3000
Member : ; pp—s
Sewer Service Tariff For Other Organizations Based On 3
. _ Municipal Water Used CELi 1,7000
Cross-Subsidy Level (from businesses to households) = ( [Sewer Service Tariff Per Household Member Based On 5
Water Tariff For Businesses + Sewer Service Tariff For Municipal Water Used GEL/m 1,0000
Businesses Based On Municipal Water Used ) / ( Implicit - s
Water Price For Households + Implicit Sewage Price For |Standard Sewage Discharged Per Household Member m*/day 0,08
Households ) . )
Implicit Sewage Discharged Per Household Member m¥mo 2,520
Cross-Subsidy Level (from businesses to other o ] 5
organizations) = ( Water Tariff For Businesses + Sewer Implicit Sewage Price For Households GEL/m 0,397
Service Tariff For Businesses Based On Municipal Water
Used ) / (Water Tariff For Other Organizations + Sewer Cross-Subsidy Level (from businesses to households) 6,493
Service Tariff For Other Organizations Based On roid T buci h
Municipal Water Used ) Cross_—Su_ sidy Level (from businesses to other 1,333
organizations)
Cross-Subsidy Level (from other organizations to Cross-Subsidy Level (from other organizations to 4870
lhousehalds) = ( Water Tariff For Other Oraanizations + Sewhouseholds) ’
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NUMBER OF CUSTOMERS AND METER PENETRATION

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9603369mmds

Number Of Households Served In Private Houses 12 900
Number Of Households Served In Apartment Blocks 5 600
Number Of Businesses Served 150
Number Of Other Organizations Served 32
Number Of Tourists And Visitors To City #lyr 40 000
Number Of Meters In Private Houses 0
Number Of Meters In Apartment Blocks With Individual Meters 0

Share Of Other Organizations That Are Metered = Number Number Of M In A Blocks With G M

Of Meters In Other Organizations / Number Of Other umber (S |0 APETIMEHE =1 eete Wi CRmImen WEEs

Organizations Served Number Of Meters In Businesses 4
Number Of Meters In Other Organizations 0
Share Of Households In Private Houses That Are Metered 0%
Share Of Households In Apartment Blocks With Individual 0%
Meter
Share Of Households In Apartment Blocks With Shared 100%
Meter
Share Of Businesses That Are Metered 3%
Share Of Other Organizations That Are Metered 0%
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WATER CONSUMPTION LEVELS

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9600369emmds

Water Delivered To Households me/yr 810 300

Water Delivered To Businesses me/yr 113910

Water Delivered To Other Organizations me/yr 80 000

Water Delivered To Tourists And Visitors me/yr 80 000

Average Household Size In Private Houses (individuals) 2,3
e W e iy Tanrisis Al Vs - Average Household Size In Apartment Blocks (individuals) 1,6
Water Delivered To Tourists And Visitors / Number Of Water Consumption Per Capita Among All Households 4 0070
Tourists And Visitors To City / 365 (excluding water delivered to tourists and visitors) ) ety ’

Water Consumption Per Capita In Metered Households mslday

Water Consumption Per Capita In Households With 4

Shared Meters m-iday

Average Water Consumption By Businesses mslday 2,081

Average Water Consumption By Other Organizations m®day 6,849

Average Water Consumption By Tourists And Visitors mslday 0,005
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REVENUE AND COLLECTION RATES

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9603369mmds
Bills Charged To Households GEL/yr 230 742
Bills Paid By Households GEL/yr 62 360
Collection Rate From Households 27%
Collection Rate From Households = Bills Paid By Bills Charged To Businesses GEL/yr 45 558
Households / Bills Charged To Households
Bills Paid By Businesses GEL/yr 43 097
Collection Rate From Businesses = Bills Paid By
Businesses / Bills Charged To Businesses Collection Rate From Businesses 95%
Collection Rate From Other Institutions = Bills Paid By Bills Charged To Other Organizations GEL/yr 105 766
Other Institutions / Bills Charged To Other Organizations
Bills Paid By Other Institutions GEL/yr 81874
Overall Collection Rate = Revenue Collected (bills paid) /
Total Revenue (bills charged) Collection Rate From Other Institutions 7%
Total Revenue (bills charged) GEL/yr 382 066
Revenue Collected (bills paid) GEL/yr 187 331
Overall Collection Rate 49%
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OPERATING COSTS

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9603369mmds

Number Of Employees FTE 24
Number Of Technical Workers FTE 13
Electricity Cost GEL/yr 187 894
Net Price Of Electricity GEL/KW-hr 0,0500
Electricity Consumed KW-hr 3757 880
Repair And Maintenance Cost GEL/yr 55 000
Salary Expense GEL/yr 127 000

Share Of Water Related Costs In Total Costs 0.45 Other Operating Expense GEL/yr 28 500

Share Of Sewer Related Costs In Total Costs = 1 - Share | Total Operating Cost GEL/yr 398 394

Of Water Related Costs In Total Costs
Share Of Water Related Costs In Total Costs 45%

Operating Cost For Water Network = ( Electricity Cost For

Water Network + Repair And Maintenance Cost For Water Share Of Sewer Related Costs In Total Costs 55%

Network + Salary Expense For Water Network + Other

Operating Expense For Water Network ) .
Electricity Cost For Water Network GEL/yr 84 552

Operating Cost For Sewer Network = ( Electricity Cost For Repair And Mai Cost For W N k GEL/ 24750

Sewer Network + Repair And Maintenance Cost For Sewer EEllr (i) (M ETIERERES Gl (el WELET NG yr

Network + Salary Expense For Sewer Network + Other

Operating Expense For Sewer Network ) Salary Expense For Water Network GEL/yr 57 150
Other Operating Expense For Water Network GEL/yr 12 825
Operating Cost For Water Network GEL/yr 179 277
Electricity Cost For Sewer Network GEL/yr 103 342
Repair And Maintenance Cost For Sewer Network GEL/yr 30 250
Salary Expense For Sewer Network GEL/yr 69 850
Other Operating Expense For Sewer Network GEL/yr 15 675
Operating Cost For Sewer Network GEL/yr 219117
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INFRASTRUCTURE RELIABILITY AND REPAIRS

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9600369emmds
Number Of Breaks In Water System #lyr 129
Number Of Breaks In Sewage System #lyr 101
Number Of Repairs In Water System #lyr 127
Overall Water And Sewage Systems Repair Index = ( Number Of Repairs In Sewage System #lyr 101
Number Of Repairs In Water System + Number Of Repairs
In Sewage System ) / (Number Of Breaks In Water System |Wwater System Reliability Index (time between breaks) days 2,8
+ Number Of Breaks In Sewage System )
Sewage System Reliability Index (time between breaks) days 3,6
Overall Water And Sewage Systems Reliability Index (time
days 1,6
between breaks)
Overall Water And Sewage Systems Repair Index 99%

File: Micro-Model For Water Utility 40.xls
Sheet: MicroModel

Printed At 15:13 On 24-09-09

RID IEP Confidential

Page | -8 Of 11



MEASURES OF EFFICIENCY

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9603369mmds
Number Of Repairs Per Technical Worker Per Year #lyr 18
Number Of Employees Per 1 000 Inhabitants FTE 1,6
Number Of Employees Per 1 000 Inhabitants = ( ( Number - -
Of Households Served In Private Houses * Average Energy Cost Per Cubic Meter Of Water Supplied To GEL/m® 0,08
Household Size In Private Houses (individuals) + Number [Customers
Of Households Served In Apartment Blocks * Average : : 3
Energy Required Per Cubic Meter Of Water d 1,6
Household Size In Apartment Blocks (individuals) ) / 1000 ) gyt LSttt
/ Number Of Employees . i
Revenue (bills charged) Per Full-Time Employee GEL/FTE 15919
Energy Cost_Per Cubic Meter Of Water Supplied To Revenue (bills charged) Per Cubic Meter Of Water GEL/m® -,
Cugtomers = Electricity Cost For Watgr Network / (Water (pejivered To Customers m )
Delivered To Households + Water Delivered To
Businesses + Water Delivered To Other Organizations + |Average Revenue (bills charged) Per Customer GEL 20,5
Water Delivered To Tourists And Visitors ) = = =
Water Operating Cost Per Cubic Meter Of Water Delivered 3
i i To Network =L 0.07
Energy Required Per Cubic Meter Of Water = Energy Cost
Per Cubic Meter Of Water Supplied To Customers / Net Water Operating Cost Per Cubic Meter Of Water Delivered GEL/m® 018
Price Of Electricity To Customers ’
Revenue (bills charged) Per Full-Time Employee = Total Sewer Operating Cost Per Cubic Meter Of Sewage Treated GEL/m? 0,29
Revenue (bills charged) / Number Of Employees Electricity Consumption Per Cubic Meter Of Water P -~
R (bills ch d) Per Cubic Meter Of Wat Delivered To Network -hrim '
evenue (bills charged) Per Cubic Meter ater — = =
Delivered To Customers = Total Revenue (bills charged) / Eleif:tm:l;yfogsu:nptlon Pl Cuale bilier ©F bizler KW-hr/m3 1,56
Water Delivered To Customers S veleHiofssTomes
Electricity Cost Per Cubic Meter Of Water Delivered To 3
f Network ClEUn 0,03
Average Revenue (bills charged) Per Customer = Total
Revenue (bills charged) / (( Number Of Households Electricity Cost Per Cubic Meter Of Water Delivered To GEL/m? 008
Served In Private Houses + Number Of Households Customers m ’
Served In Apartment Blocks + Number Of Businesses Serv| e . . n
Electricity Consumption Per Cubic Meter Of Sewage GEL/m 2,72
Water Operating Cost Per Cubic Meter Of Water Delivered
Electricity Cost Per Cubic Meter Of Sewage GEL/m® 0,14
Water Operating Cost Per Cubic Meter Of Water Delivered
Operating Cost Per 1 000 Customer GEL 21 325
Operating Cost Per 1000 GEL Revenue GEL 1043
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CAPACITY AND CAPACITY UTILIZATION

VALUE COMMENT
CALCULATION DATA ELEMENT / METRIC UNIT 9603369mmds

Annual Water Supply Capacity me/yr 3000 000

Daily Water Supply Capacity m*/day 8219

Daily Water Supply Capacity During High Season m®/day 7 000

Daily Water Supply Capacity During Shoulder Season m®/day 7 000

Daily Water Supply Capacity During Low Season m®/day 7 000

Water C ity Utilization Rat 88%
Sewage Capacity Utilization Rate = Sewage Received / s et °
Daily Sewage Treatment Capacity ]

Annual Sewage Treatment Capacity m3lyr 1 000 000

Daily Sewage Treatment Capacity mslday 2740

Daily Sewage Treatment Capacity During High Season mslday 1 200 000

Daily Sewage Treatment Capacity During Shoulder Season mslday

Daily Sewage Treatment Capacity During Low Season mslday

Sewage Capacity Utilization Rate 76%
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FINANCIAL RATIOS

VALUE COMMENT
RATIO DEFINITION OF RATIO UNIT 9609369mds
Profitability Ratios / 8mdag8056mdob 3mgn03096¢)gd0
Return On Assets (ROA) Net Income After Tax / [(Beginning Total Assets + Ending
Total Assets) / 2]
Return On Equity (ROE) Net Income After Tax / [(Beginning Equity + Ending Equity) / 2]
Net Profit Margin Net Income After Tax / Revenue
EBITDA Net Income Before Tax + Interest Expense + Operating
Depreciation + G&A Depreciation
EBITDA EBITDA / Revenue
Liquidity Ratios / gno3go@m®mdol 3ma505096¢9d0

Current Ratio

Current Assets / Current Liabilities

Quick Ratio

(Current Assets - Restricted Cash - Inventories) / Current
Liabilities

Net Working Capital

(Current Assets - Current Liabilities) / Total Assets

Activity Ratios / 34¢03md0ol 3m9503096¢)900

Asset Turnover Ratio

Revenue / [(Beginning Total Assets + Ending Total Assets) / 2]

Account Receivable Turnover Ratio

Revenue / [(Beginning Accounts Receivable + Ending
Accounts Receivable) / 2]

Average Collection Period

Accounts Receivable / Revenue * 365

Financing Ratios / @s30656L990L 3mgn03096¢:900

Debt To Equity Ratio

Total Liabilities / Total Equity

Long-Term Debt To Equity Ratio

Debt / Total Equity

Interest Coverage Ratio

(Net Income Before Tax + Interest Expense) / Interest
Expense

Debt Service Coverage Ratio

(Net Income Before Tax + Interest Expense) / (Interest
Expense + Principal Repayment)
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J CGE KEY DESIGN ISSUES AND DECISIONS

This Section describes ten key design issuestipaRID IEP wrestled with during design of
the economic analysis part of the Impact Evaluailesign. These issues, and the resulting
decisions, affect not only the scope of answersdaa be giveng.g, level of disaggregation
of household income) but also the realism of th&e@@dels €.g, imperfect competition
with barriers to entry).

As a general rule we have always decided matteasnay that improves disaggregation
possibilities and that improves realism. Usualtys has been at the expense of adding an
additional level of complexity to the CGE modelsvitver, we have always been careful to
ensure that all of our key design decisions haesn b@plemented before by other CGE
modelers. We have access to papers from a brogé drauthors in each of these key design
areas and do not see any particular problems ttharjust the amount of analytic work that
will be required.

Each design issue and decision is discussed selyarat

J.1 DISAGGREGATION OF HOUSEHOLD INCOME

One of the Key Research Question focuses on umahelisiy the effect of the RID projects on
households with different income levels. In ordeestimate this, households must be
differentiated based on their income levels. Thib-Section discusses the modeling solution
RID IEP will use for this issue.

We first discuss the need to disaggregate housghblds is followed by the method that we
will use initially to disaggregate households &t tiational level. We then discuss how this
disaggregation scheme will be changed to reflectttiual data received, from DS for the
national SAM; the final disaggregation scheme fousithg this data will later be applied to
the local SAMs. Finally we discuss how we will wsigitional economic tools to better
understand the differential impact the RID projertis have on different groups of
households.

Need To Disaggregate Household®ften a single representative household is us&hAiMs
and CGE models. However, in reality householdsrarg different; they have different
incomes, preferences and so forth. In additiorgréiqular change such as a new water
system, will likely affect different types of hous®#ds differently €.g, poor households will
likely be more affected by reductions in water ogpcosts than will be wealthier
households).

Clearly a single representative household doesnadth reality well.

Over the past while CGE modelers have increasingdd multiple representative household
types. This ranges from two or three types uptéodlly thousands of household types when
CGE analysis is combined with further househol@®lanalyses.

Given the key research questions related to eftec{goverty, it is clear that the RID IEP
cannot use a single representative household i@ @t models.
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Initial Disaggregation Of HouseholdsWe have chosen to disaggregate households into
three types for the purpose of the CGE models a#isS'® At present, the three household
types are shown in the following chart and are imed as follows.

B Lower income wage earners; sometimes called th&iagppoor, these households spend
only what is received in wages (plus some incoramfthe informal economy)

B Professional wage earners; these are householdat¢hale professionals or managers;
these households spend only what is received iresvggus some income from the
informal economy)

B Owners of capital; these are households that irchudfessionals or managers; income
includes wages plus returns on capital.

17. Tentative Household Types
75 T
I OWage B Return On Capital
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- 32
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Working Poor Professional Managerial / Owner

Source: RID IEP Analysis.

The indicated types are distinguished here gerydoglincome level, or more properly in
Georgia by expenditure level.

The complication to the SAM is straightforward;iagée household type is replaced by three
types as shown in the following chart. This isiaal effort when the data is available (as it
reportedly is for the national level, and as itl\w@ for sure at the local level). The situation
for the CGE model is more complex since three mer&tive household types increases the
number of equations and parameters a fair amowweMer, the fact that each of the three
household types is inherently more homogeneousdtsamgle representative household
would be will make model calibration somewhat easie

18t should be noted that decisions about houseinotzme for the purposes of the CGE models do rietaf
how results are reported (disaggregated) for noE=@G®del Metrics.

Y5 Georgia professionals generally fall into twogps. Those who receive a generally fixed wagg antl
those who have a generally fixed wage plus a stfgpeofits (a bonus) even though they are not fifieial
owner of the capital.
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18. SAM Using Three Household Types
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Source: RID IEP Analysis.

Final Household Disaggregation Schem&Vhen the final CGE models and SAMs are
created it is likely that a different set of housiehtypes will be used. This is because the
creation (and naming) of the household types iedrby differences in consumption patterns
among households €., by their consumption functions). That is, witliIfCGE model the
important feature that distinguishes householdgypé¢hepattern of their consumptiomther
thantheir absolute incoméor expenditure) level.

Consequently, when we have access to the DS datagfating the national SAMs we will do
factor or cluster analysis as needed to clarifyféla¢ures of the three types of households. It is
likely that income or expenditure level will be eykfactor for differentiating types of
households. This same classification, finalizethatnational level, will be extended down to
the individual RID city level.

Further Analysis Of Impact On Poverty. Once the CGE analysis is completed we will apply
those economy-wide impacts in each of the thresétoald types to the original household
data set. A micro-simulation method will be usedligiinguish between changes in average
income by household types and changes in thellision of household incomes by those
same household types.

The details of the micro-simulation analysis arcdssed in a later Section of this Chapter.

Simple Results From The Test ModelAs noted in the previous Chapter, the RID IEP
created a simple CGE model and SAM to test theatvenpact Evaluation Design. The
three-sector, two-household-type model showeddhevwing impacts from a new water
system:

B Nominal wages (average nominal wage) decreasdubtbrtypes of households
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B Due to decrease in inflation, real wages (averagkwage) increased for all households
B Inequality between the two types of householdsibeh average real wages) increased
B Owners of capital gained more from the new watstesy than did other households.
Note that these effects come from a very simpleehaattual results from the RID IEP

models will be quite different.

J.2 DISAGGREGATION OF LABOR

Economists are often interested in effects of yatitange on skilled and unskilled labor.
Skilled labor (white-collar workers) and unskillbor (blue-collar workers) are affected by
changes differently. For example, setting a wagerftypically increases unemployment
among blue-collar workers if the wage floor is hegkhan the equilibrium wage for unskilled
labor. On the other hand, white-collar workerslass affected with wage floors since the
skilled labor force already has a wage higher thanwage floor.

Another issue interesting for economic analysibéssubstitutability between skilled and
unskilled labor. This was the case for example W@HAP?, where labor was disaggregated
into two categories and each category was nestpbtuction functions to understand
different effects of international trade on labategories and estimate the substitutability of
skilled and unskilled labor in various industries.

The RID IEP will study the effects of the RID projg on labor with different skills. During
site visits we observed that in large hotels onmore people are devoted to deal with water
problems; they are always blue-collar workers. Wa&4/7 water supply is available, these
hotel water-specialists could be laid off. This me#hat productivity of hotels goes up (less
spending for a given level of output) and hotel evareceive more profits while
unemployment increases. This widens inequality betwskilled and unskilled labor.

Education, experience and position in the compaitiyoer used as a criterion for labor
disaggregation into three types:

B Blue-collar workers; workers with secondary-schieskel, or lower education.¢.,
people employed as “workers”, with limited or neeitectual input)

B White-collar workers; workers with higher than sedary-school-level educationd.
employed as “office workers” with certain levelintellectual input)

B Managers; employees, who run their own businessese appointed as managers in
various enterprises, without knowing the level dfieation.

This disaggregation will create the same diffi@dtas disaggregating households. However,
the same balance between usefulness of resultmarelhomogeneous groups of labor apply.
This assumes that the RID IEP surveys collect #ta deeded to do the disaggregation; this
will of course be the case.

20 Global Trade Analysis Project



RID Impact Evaluation Project
TBSC, ACT

By disaggregating labor the RID IEP will be ableestimate the effects of the new water
systems on workforces with different skills.

J.3SELECTION OF STARTING CGE MODEL

The selection of the starting CGE model for the REP was a key design decision. CGE
models usually are not developed from scratcheratin existing CGE model is chosen and
then modified to meet the particular needs of tieenent. Starting CGE models exist in a
wide variety of forms, each with particular featyradvantages and disadvantages. The RID
IEP evaluated a range of alternative starting C&Meats to select the one that is best for the
RID IEP. This selection process is described ia Bub-Section.

Static vs. Dynamic CGE Model.The first key decision in this area was whetharde a

static or dynamic CGE model. Static CGE modelsiipomte only one period, with no inter-
temporal decisions. This means that economic agetii® economy optimize their decisions
only considering one period and they do it oncefandll. With a static CGE model the
modeler must make many forecasts (scenarios) ézdst results; this complicates model use.
On the other hand, static CGE models can includeyreactors, they are well behaved and
they are empirically well-tested and understoothaliterature.

Basic static CGE models essentially answer “wHajuestions at a single moment in time. In
the context of the RID project, the questions are:

B Whatis the state of the economy today without a new watstem?

B \Whatwould bethe state of the economy today if a new wateresyst/as operating
today?

B Whatis the differencédetween the state of the economy today withoutvatida new
water system? That is, what is the impact of the water system?

In static CGE models impact is assumed to occuamaneously, like throwing a light
switch. Of course change does not occur in thisiées so methods have been developed to
use static CGE models to understand the time pepedr which changes will occur. Said
differently, the main defect of static CGE modéls.(not explicitly considering inter-
temporal decisions) has been largely overcome.

Dynamic CGE models, on the other hand, explicilgsider inter-temporal decisions.
Economic agents optimize their decisions in eaclogef time considering current income
and expected incomes for all future periods. Thgses of models cannot include many
sectors and they are considered experimental rdtaarempirically well-tested in the
literature. The main advantage of dynamic CGE nwietheir ability to illuminate how
changes occur over time.

The RID IEP used four criteria for deciding betwetarting with a static or dynamic CGE
model as follows:

B Relatively easy to calibrate; assigning valuesai@ameters (parameterization) of interest
(e.qg, elasticity of substitution, fixed and variablestsy preferences of consumers) is
straightforward
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B Good explanatory power for how changes occur awe;tit is best to understand how
impact develops over time

B Ability to incorporate many sectors; if impact irany sectors is important then the CGE
model must accommodate many sectors

B [s empirically well tested; it is best to not vergtoo far from established practice.

Static and dynamic CGE models were evaluated agaaah of these criteria as shown in the
following chart. On balance, the RID IEP concludleat static CGE models are more suitable
for use for the RID IEP.

19. Evaluation of Static vs. Dynamic Models
STATIC CGE DYNAMIC CGE

CRITERION MODELS MODELS
Relatively Easy To Calibrate o —_—
Good Explanatory Power For How
Changes Occur Over Time O ®
Ability To Incorporate Many Sectors o —_—
Is Empirically Well Tested o O

Note: e denotes fully meets criterion;denotes partially meets criterio®s does not meet criterion.
Source: RID IEP Analysis.

Framework For The Market Structure Decision. Market structure within a CGE model
reflects the type of competition that exists ambirgs. There are four main competition
types that could be used for the RID IEP:

B Perfect competition

B Oligopoly competition

B Monopolistic competition with homogeneous firms
B Monopolistic competitive with heterogeneous firms.

Each of these alternatives is described in thevotig paragraphs. The descriptions are
followed by an evaluation among the four alternediusing nine criteria.

Perfect Competition. Firms in this CGE model type are price takers. k&g clear and

prices are set. Many firms are on the market. Thegeno barriers to entry for new firms; new
firms enter until profits of all firms become zemeaning that their price equals to their
marginal cost (P=MC). Firms are perfect competitord substitutes of each other, which
mean they have identical products and are nondigished from each other. The size of
firms, defined by their cost function, is uncertain

These CGE models are easy to structure mathemwtcal involve no particular difficulties
in calibration. It is also possible to disaggredataseholds and labor into several groups.
Labor and capital can be mobile within the modak means that labor can move from one
economy to another (as in labor can move into a &ipif the economy is doing well).
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Methods exist to understand the pace of changerdutan be easily forecasted. However,
perfect competition CGE models are the oldest #tezal thinking in economics with regards
to market structure. Its name “perfect” also emdeasthe fact that it does not resemble real-
life situations which are far from being perfectiaare more heterogeneous rather than
homogeneous. Nevertheless, because of the pogwéthe model there are many authors
providing manuals of their work regarding perfeasinpetition.

Perfect competition CGE models are available freirmerous sources, including Professor
M. Alejandro Cardenete, a member of the RID IEPtea

Oligopolistic Competition. In an oligopoly market structure there are onlyesal firms with
monopoly power that enables them to set price. B&raf the small number of firms on the
market there is strategic interaction among mangatscipants, which means every price or
guantity decision of each firm, influence the dems of other firms and other way round.
Products of the firms are different but firms thetass can be either homogeneous or
heterogeneous. The size of each type of firm igletérmined. The presence of barriers to
entry for new firms produces positive profits tastixg firms which means they set their
price more than marginal cost (P>MC).

Compared to perfect competition CGE models, oligispo competition CGE models are
more difficult to structure mathematically and ihxe@more effort to calibrate. However, they
enable customizations to better resemble realditerms of heterogeneity of firms and
products. Factor mobility and different types ofieeholds and labor can be included in this
type of CGE model. Future periods can also beeasiicipated. From an academic point of
view, oligopolistic competition CGE models are netv to the world and there is readily
available code by Markunsen (University of Colorad@®oulder).

Monopolistic Competition With Homogeneous Firms A monopolistic competition
economy with homogeneous firms is similar to oligligiic competition in the sense that
firms acquire monopolistic power to set price oaithlifferent products. However, the
existence of a large number of market participamiis strategic interaction among them;
there is no influence of one firm’s decisions oneotfirms.

Firms are homogeneous on the market and theiistdetermined. There are barriers to entry
for new firms which enables existing firms to epositive profits by setting a so-called
monopoly price (P>MC).

Monopolistic competition CGE models are moderatiffcult mathematically and to
calibrate. They have only a moderate level of lattlial novelty and less resemblance to
real-life market structures. These CGE models blketa forecast future periods easily and to
incorporate economy features such as factor mglaitit different types of households and
labor. Also, code is available for monopolistic retsdfrom Markunsen (University of
Colorado at Boulder).

Monopolistic Competition With Heterogeneous Firms.This type of market structure has
the same features as monopolistic competition atmogeneous firms with two important
exceptions: firms are different from each other aatall of them necessarily earn positive
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profits. In the context of the RIP projects, thggees of CGE models permit the consideration
of old and new firms in an industfy.

Although these models are difficult to structuretimeanatically and also to calibrate, they best
resemble real markets. These CGE models are ahecicast the future easily and are easily
customized. One of the main advantages of this humiepare to others described above is
that they have a high level of intellectual novelhd reflect the most up-to-date economic
thought. Factor mobility and household and labsadgregation can be incorporated within
the model. CGE software code is also available fBaiisteri (Colorado School of Mines).

Selection Criteria. The four types of CGE models each have their adwaatages and
disadvantages. The RID IEP used nine criteriafferéintiate among the choices. The criteria
include both items related to fitting the need&®dD IEP (e.qg., resembles real-life markets)
and usability (e.g., relatively easy to calibrate).

B Good explanatory power for how changes occur awes;tit is best to understand how
impact develops over time

B Resembles real-life market structures; the cldserésemblance to real life the more
easily understood are the results

B Permits disaggregation of households and laboglulity of the model to incorporate
different types of households.{, poor and rich) and laboe.Q, skilled and unskilled)

B Permits factor mobility; models the movement ofdlahnd capital into and out of the
Studied Economy

B Relatively easy to calibrate; assigning valuesa@ameters (parameterization) of interest
(e.g, elasticity of substitution, fixed and variablesty preferences of consumers) is
straightforward

B Relatively easy to customize; how much must thegistamodel be changed to reflect the
needs of the RID IERe(g, changing production function of firms, changirtdity
function of consumers, changing market structuralfiberent sectors)

B Availability of owner’s manual; availability of the GE model code and descriptions of
its use

B Moderate mathematical complexity; increased compylémcreases the likelihood of
errors or the amount of time required to debugctiae

B |[s intellectually interesting; how novel is the nebfflom an academic point of view.

The four types of starting CGE models were evathagainst each of these criteria as shown
in the following chart. On balance, the RID IEP cloiled that monopolistic competition with
heterogeneous firms is most suitable for use feRID IEP.

21 A new water system reduces barriers to entry, fixad costs to create a private water systemis phts old
firms at a competitive disadvantage compared to firews. This effect can be analyzed with monopist
competition with heterogeneous firms.
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20. Evaluation Of Four Types Of Starting CGE Models
MONOPOLISTIC MONOPOLISTIC
COMPETITION COMPETITION
WITH WITH
PERFECT OLIGOPOLISTIC HOMOGENEOUS [HETEROGENEOUS
CRITERION COMPETITION COMPETITION FIRMS FIRMS
Good Explanatory Power For How
Changes Occur Over Time o o o o
Resembles Real-Life Market
Structures - ® O ®
Permits Disaggregation Of
Households And Labor ® ® ® o
Permits Factor Mobility [} [} () o
Relatively Easy To Calibrate [} _— O _—
Relatively Easy To Customize _— [} O o
Availability Of Owner's Manual () () () o
Moderate Mathematical Complexity () —_— O O
Is Intellectually Interesting —_— O O o

Note: e — fully meets criterionp — partially meets criteriom=: does not meet criterion.
Source: RID IEP Analysis.

The evaluation suggested that monopolistic competivith heterogeneous firms is best
alternative. The greatest weakness of this altemnat that it is not relatively easy to
calibrate. However, this is largely solvable by lgpmm sufficient resources to the model and
by having sufficient supplementary data about tt@nemy (as will be the case with the firm
and household data collected by the RID IEP).

Actual Starting CGE Model. At this point the RID IEP had decided to use a opmlistic
competition with heterogeneous firms CGE models™mas the overall goal. As we reflected
on how best to reach that point there were twooosti The first was to take such a model “off
the shelf” from authors who are not part of the RHP team. The second option was to use
an existing perfect competition model extensivedgdiby members of the RID IEP team
(Professor M. Alejandro Cardenete) and then matliy reflect RID IEP requirements.

To the end, the RID IEP felt that it was less rigkyake an existing very-well-known model
and then modify it for RID IEP purposes. This maddifion will be done during fieldwork.

J.4 SELECTION OF CGE SOLVER SOFTWARE

The RID IEP will use GAMS (General Algebraic ModgliSystem) as the CGE model solver.
As noted previously, a CGE model is a large noedirsystem of simultaneous equations,
such as the following, with many parameters toesddv.

U(C,.C,.5) =In(g[C, dh+C,° )+ yinw

GAMS is specifically designed to help create thedeld@structure it) and then solve the
system of linear, nonlinear and mixed integer equat GAMS is especially useful for
handling large, complex, one-of-a-kind problemsahhinay require many revisions to

J-9
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establish an accurate model. GAMS is widely usegkimeral equilibrium type economic
models.

There are good reasons GAMS is one of the mostiyiged software for CGE modeling.
GAMS lets the user concentrate on modeling. Modedsdescribed in concise algebraic
statements which are easy for both humans and nmexto read. GAMS is flexible and
powerful; many model types are available. Modedsfally portable from one computer
platform to another. GAMS facilitates sensitivityadysis and models are developed and
documented simultaneously.

One Aside About Solving Systems Of Equation&€omparing the number of parameters to
estimate and the number of equations affects thi@o method. If the number of parameters
is less than (<) the number of equations then #narpeters can be internally calculated. That
is, GAMS will estimate the parameters by itselfwéwer, it is possible that the results might
not be internally consistent — part of the modslart.

If number of parameters is greater than (>) thelmemof equations then the parameters
cannot be internally calculated. In this case extledata is needed to calibrate. For the RID
IEP CGE analysis, data from the micro-modelg{( cost behavior) will illuminate the
parameter estimation.

J.5SELECTION OF PRODUCTIVE SECTORS

The upper left quadrant of the SAM comprises tloapctive sectors of the Studied
Economy. The quadrant comprises an equal numbmiamns (money from) and rows
(money to). Each column or row is one productivetae The CGE analysis, based on the
SAM, creates results.€., assesses impact) for each of the productive iIseatoaddition to
results in all the other parts of the SAM.

A key CGE analysis decision is what productive @ecto use in the CGE analysis. There are
several factors that influence this decision asiilesd in the following paragraphs.

Number Of Productive Sectors.The total number of productive sectors in the S@d the
CGE model) should be from 30 to 40. On the one hhadng many sectors makes the CGE
analysis more informative; some researchers haataen CGE models with more than 100
sectors with estimates of impact in all 100 sectors

On the other hand, having many productive sect@ates data availability problems and
greatly complicates model formulation. Separata datd production functions are needed for
each sector. Note that the number of cells in thi®l $equiring data and the number of
equations with parameters to estimate in the CG8etgenerally increase as the square of
the number of sectors. It is true that many sedtax® identical production functions (only
parameters-to-estimate differ, and this is ingiabne by the CGE model solver) but,
nevertheless, having many sectors does complicatebdeling process.

The conventional wisdom is that from 30 to 40 piitke sectors properly balances gaining
suitable information on impact and modeling difftguThis number of sectors is only
possible if there is suitable underlying data. Mi$ be the case for the SAMs for each of the
RID cities and, reportedly, for the national SAMveil.
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It should be noted that one or two of the prodwctectors are catch-alks.g.,other food
manufacturing, other transport). These catch-alicse include all intermediate production
that is not included in the specifically named sext

Selection Criteria Of Sectors.Now that the target number of productive sectaxs tnown
the question became one of selecting which seatersmportant enough to warrant their own
column and row in the RID IEP SAM and CGE model.

Obviously, the productive sectors should be ofredeto the RID IEP. The RID IEP used
several criteria to define the productive sectdisterest:

B The list of productive sectors — as a whole — sihdel suitable for answering the Key
Research Questions

B Selected productive sectors should be intensivenueters; intensity of use can come
from either 1) the production process used {the beverage sector needs much water to
produce beverages) or 2) the co-location of mampleewith mostly domestic water
needs and (probably) a single water meteg,(prisons, military bases, hospitals)

B Productive sectors should be important to the Stu@iconomyi(e., the number of firms
or shares of GDP should be more than a little)dpetive sectors can be important at the
local RID city level or nationally

B The list of productive sectors should be the samnalf national and city-level SAMs;
this means that many rows and columns will be closgro in many SAMs as not all
sectors are important in all RID cities.

B Suitable business expenditure data (intermediatsuwaption) and household
expenditure data (final consumption) should belalsbe at the national level.

The RID IEP started with a list of candidate pradwecsectors and sub-sectors that are
intensive water users or relevant for the econof®ID cities or both. This was formed
based on the information from site-visits to th®RIties. Water utility companies provided
us with the data about the top water users in tieggs. This information and also our own
observations gave guidance to assessing watesityt@md relevance of productive sectors.
The following chart shows the sectors generallgvaht to the RID cities:

21. Cities In Which Particular Sectors Are Intensive Ugrs Of Water

RID CITY WHERE SECTOR IS MAJOR

SECTOR WATER USER
|Big Hotels Kobuleti, Borjomi, Bakuriani
Small Hotels Kobuleti, Borjomi, Bakuriani, Poti
Guesthouses Bakuriani, Kobuleti, Bakuriani
Port And Sea Transport Poti
Transport Via Railways Poti
Beverages Borjomi, Kutaisi
Hospitals And Other Health Services Kutaisi, Poti, Borjomi, Kobuleti
Government Kutaisi
Public Defence Kutaisi, Poti, Kutaisi
Fishing Poti
Forestry Poti
| Logistics Poti

Source: RID IEP Analysis
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Productive Sector Choice Proces§.he published national sector classification by Vs

the starting point. This document incorporates himnsectors and disaggregates each of them
into a maximum of five levels.g€., sector, sub-sector, group, class and so forthptéal, the
Georgian economy comprises more than a 1 000 sebarées of sectors.

A filtering process was used to reduce the 1 O0@icate sub-sectors to 30 to 40 productive
sectors to be incorporated in the SAMs and CGEyarsal

Scores of A, B or C were given to each potentiat@eto access their intensity of water use
and siz&relevance while also bearing in mind other criterior evaluation.

First, priority was given to the water intensityasare at the level of RID cities. All candidate
sub-sectors that are intensive water users in on@ee RID cities were included in the list.

Second, all economically important candidate sediwith significant contribution to local
GDP) in one or more RID cities were added to tke |i

Third, those candidate sub-sectors that are intengater users or are economically
important at the national level (but are not inte@svater users or economically important in
any RID city) were added to the list.

Finally, keeping in mind the need for the “catch-ptoductive sectors the rest of the
economy was included at their highest aggregatez &cording to the DS classification.

Following is a chart that represents list of selddectors as a result of evaluation.

22 Size relevance of a sector is defined by numbdirmas in it. Scores are defined as follows: foDRlities A:
more than 100 firms; C: less than 7 firms; B: ia thiddle. At the national level: A: more than 20tnk; C: less
than 50 firms; B: in the middle
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22. Evaluation And Selection Of SAM Sectors
HIGHEST SCORE AMONG RID CITIES
OR NATION WIDE
INTENSITY OF KEY SECTOR
SECTOR GROUP # SECTOR WATER USE SIZE RELEVANCE | FORRID IEP

1 |Grains, Fruits, Vegetables And Crops B A Yes

2 |Fishing B A Yes

Agriculture 3 |Forestry B A Yes

4 |lrrigation A © Yes

5 |Other Agriculture B © No

Mining And Quarrying 6 |Mining And Quarrying B © No

7 |Beverages A A Yes

8 |Other Food Manufacturing B A Yes

Manufacturing 9 |Other Light Manufacturing B B No

10 |Manufacturing Of Construction Materials A © Yes

11 |Other Heavy Manufacturing B B No

Electricity, Gas, Steam And Hot 12 Product?on And Distribut?on Of Electricity A B Yes

Water Supply 13 Product!on And D!str!but!on Of Gas A B Yes

14 |Production And Distribution Of Water* A B Yes

15 |Big Hotels A A Yes

16 |Small Hotels A G Yes

Tourism 17 |Guesthouses** A C Yes

18 |Restaurants A B Yes

19 |Other Tourism Services C C No

20 |Transport Via Railways A A Yes

AT 21 |Sea Transport And Ports A A Yes

Transport And Logistics 22 |Other Transport B C No

23 [Logistic Services A B Yes

Post And Telecommunications 24 |Post And Telecommunications C A No

25 [Retail Trade*** A A Yes

Trade 26 |Car Washes B B No

27 |Other Trade A C Yes

Construction 28 |Construction B A Yes

Financial Intermediation 29 |Financial Intermediation C B No

’ . 30 [Other Washing Services © A No

Commercial Services 31 |Other Commercial Services A C Yes

Education 32 |Education B B No

Health Care And Social Assistance 33 |Hospitals And Other Health Services A A Yes

Communal, Social And Personal 34 [Sewer Services A c Yes

Services 35 |Other Communal, Social And Personal Service B B No

ACTIVItIleS (.')f Exterrltorla} 36 |Activities Of Exterritorial Organizations and Bodies C C No
Organizations and Bodies

Public Defense 37 |Public Defense A B Yes

Source: RID IEP Analysis

The result is a total of 37 productive sectorstifier RID IEP SAMs and CGE models. The
table above gives the aggregated name of the smatording to DS classification indicated
in the first column and while also showing evalaatiesults in other columns.

Evaluation Results For Selected Sector8ased on the score of the sectors for their gitgn
of water use or size relevance, those were idedtifthich are relevant for RID IEP analysis
indicated in the last column of the table aboveeseresults were derived from the following
scale:
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23. Scale For Defining Sector Relevance For RID IEP
Scale
Combined |Number Of |Sector Relevance

Score Sectors For RID IEP
AA 6
AB 6
AC 7 Yes
BA 5
CA 2
BB 5
BC 3
CB 1 No
CC 2

TOTAL 37 n.a.

Source: RID IEP Analysis

All sector that score A for at least one criteraanong two, are considered to be relevant for
RID IEP. Note, that scores itself are assignedseattbat are maximum result for the sector at
RID city and national level. For example, sectamed Beverages is given highest score for
its size relevance which is not the case at natiemal. But, on the other hand this sector is a
big participant of the local economies of two Rlilles Borjomi and Kutaisi following from
the fact that there is Big Brewery named “Aia” intiisi and “Borjomi “mineral water
producer factory in Borjomi city.

All sectors that have combined score that do ntaiefA” are included in the list only for the
purpose of “catching all sectors”.

Finally, the decision of sector list ensures 1} tha final combination would be sufficient to
answer the Key Research Questions and 2) thabtidata is available at the national level.
There has been long debate with DS about finalizgtgo suit data availability constraints.
For example, Military Bases were one of the topewasers in one of RID City, but DS was
not able to provide intermediate consumption & kkwel. The solution was to extract sector
named Defense from government institutions, whish acludes Police, but for which data
IS available.

RID IEP-Specific And EuroStat Productive SectorsThe final list of productive sectors for
the RID IEP is customized to meet the needs oRilieIEP. However, it is non-standard and
will not be directly comparable to SAMs and CGE mlsdn normal use.

Consequently, the RID IEP will also use a standiataf productive sectors as specified by
EuroStat.
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. SAM Columns And Rows According To International Standard
Productive Sectors

Agriculture

Mining And Quarrying

Manufacturing

Electricity, Gas, Steam And Hot Water Supply
Tourism

Transport And Logistics

Post And Telecommunications

Trade

9 |Construction

10 [Financial Intermediation

11 |Commercial Services

12 |Education

13 |Health Care And Social Assistance

14 [Communal, Social And Personal Services

15 |Activities Of Exterritorial Organizations and Bodies
16 [|Government Institutions

Source: RID IEP Analysis.
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J.6 SELECTION OF NON-PRODUCTIVE SECTORS

There is no established standard for listing nadpctive sectors of the economy for SAM
used for CGE. But, there are definite componerasghould be included such as: production
factors (labor, capital), households, saving/investt, Government and the rest of the world
(ROW).

Considering the Key Research Questions of the E®dnd data availability from DS for
constructing the national SAM the following disaggation was made for non-productive
economic agents of the Georgian economy.

Labor as a factor of production is differentiatgogender only. DS is able to provide data
about labor needed for the SAM only by female amdentabor force. Therefore, for national
SAM we will be able to observe impact on labor omjygender. While for local SAM we are
able to evaluate effect on labor categories byrgaad position. This type of disaggregation
of labor was described in details in previous sedi

Households are disaggregated into three incomgaas to observe the effect on poverty
and inequality.

Government is disaggregated in two ways. First]iPlefense as an intensive user of water
was included in productive sectors. Second, tagipt@account of the Government is devoted
separate columns. All the rest of Government imstihs are included in sector named
Government.

DS is able to provide separate data about severatagories paid to Georgian government.
Therefore we include each all of them separately.

Same composition of non-productive part is used@th Standard and RID IEP specific
SAMs.
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J.7 EINAL SOCIAL ACCOUNTING MATRIX DESIGN

The key design decisions discussed in previousSadbions gives the final form of the RID
IEP SAM and CGE model. There will be two variamtise with productive sectors usually
used by researchers, including EuroStat and ortethat productive sectors optimized for the
needs of the RID IEP.

Productive sectors usually used by researcheris aeordance with international standards
of classification of economy sectors. 17 sectoesiusy DS follow the same standard. The
purpose for RID IEP of using this so-called ‘stardd8AM” is to account for aggregated
impact on the economy which might be different frdisaggregated one.

For example, in RID IEP SAM Agriculture is dividado 5 groups, while standard SAM will
accounts for Agriculture as a whole. Impact of wasn be positive or negative for each of
five different agriculture sub-sectors, but neeeffmight equal to zero as a result of opposite
effects canceling each other. Therefore, we neéttctode two variants of SAM to observe
aggregated effect and disaggregated one of new siem.

The following two charts show the columns (andittentically named rows) that are in the
two variants of the RID IEP SAM and CGE model.
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. SAM Columns And Rows According To International Standard
Productive Sectors

Agriculture
Mining And Quarrying
Manufacturing
Electricity, Gas, Steam And Hot Water Supply
Tourism
Transport And Logistics
Post And Telecommunications
Trade
Construction
10 |Financial Intermediation
11 [Commercial Services
12 |Education
13 [Health Care And Social Assistance
14 |Communal, Social And Personal Services
15 |Activities Of Exterritorial Organizations and Bodies
Public Defense
Non-Productive Sectors
Labor (Male)
Labor (Female)
Capital
HHs With Low Expenditure
HHs With Medium Expenditure
HHs With High Expenditure
Government
Personal Income Tax
Dividend Income Tax
10 [Corporate Profit Tax
11 |Property Tax
12 |VAT Tax
13 |Excise Tax
14 [Other Taxes
15 |Import Tariffs
16 [Savings/Investment
17 |Foreign Sector
Source: RID IEP Analysis.
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Standard SAM represented in above table has 16iptiod sectors as opposed to 17 by DS.
This is due to fact that last sector named “Praayieictivities of households for own use “has
a tiny share in overall economy and it was disregdifor our analysis.
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26. SAM Columns And Rows For RID IEP Variant
# Productive Sectors # Non-Productive Sectors
1 |Grains, Fruits, Vegetables And Crops 1 Labor (Male)
2 |Fishing 2 Labor (Female)
3 |Forestry 3 Capital
4 |lrrigation 4 HHs With Low Expenditure
5 |Other Agriculture 5 HHs With Medium Expenditure
6 |Mining And Quarrying 6 HHs With High Expenditure
7 |Beverages 7 Government
8 |Other Food Manufacturing 8 Personal Income Tax
9 |Other Light Manufacturing 9 Dividend Income Tax
10 |Manufacturing Of Construction Materials 10 Corporate Profit Tax
11 |Other Heavy Manufacturing 11 Property Tax
12 |Production And Distribution Of Electricity 12 VAT Tax
13 |Production And Distribution Of Gas 13 Excise Tax
14 |Production And Distribution Of Water 14 Other Taxes
15 |Big Hotels 15 Import Tariffs
16 |Small Hotels 16 Savings/Investment
17 |Guesthouses 17 Foreign Sector
18 |Restaurants
19 |Other Tourism Services
20 [Transport Via Railways
21 [Sea Transport And Ports

N
N

Other Transport

Logistic Services

Post And Telecommunications

Retail Trade

Car Washes

Other Trade

Construction

Financial Intermediation

Other Washing Services

Other Commercial Services

Education

Hospitals And Other Health Services

34 [Sewer Services

35 |[Other Communal, Social And Personal Service
36 |Activities Of Exterritorial Organizations and Bodies
37 [Public Defense

Source: RID IEP Analysis.
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J.8 COMPOSITION OF SOCIAL ACCOUNTING MATRIX (SAM)

A social accounting matrix (SAM) is a comprehense@nomy-wide set of accounts that
quantify economic flows (incomes and expenditunesn economy for a given period of

time (usually one year). Mathematically, a SAM isc@are matrix in which each account is
represented by a row and a column. Each cell stiosvpayment from the account of its
column to the account of its row. Thus, the incowfesn account appear along its row and its
expenditures along its column.

The underlying principle of double-entry accountreguires that, for each account in the
SAM, total revenue (row total) equals total expéumdi (column total).

This section describes the inflows in and outfldkasn each component of SAM to other
components- same as description of compositiomch &AM cell. For illustration purposes
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SAM table is represented that entails all basimelgts but in aggregated group compared to
RID IEP specific SAM described previously.

27. Composition Of Columns And Rows Of SAM

Expenditures
N N Total
Productive Savings/Inve Incomes
Receipts Sectors Labor Capital Households Government Djrect Ta  xes | Indirect Taxes stments Foreign Sector
Cell#14:
. Cell#1:Intermediat| Money Paid Cell#16: Cell#10: Cell#11:Dema} Domestic
Productive N . N " Cell#12:Exports "
e consumption of For Capital Consumption Of | consumption and nd On Consumptio
Sectors 5 And Transfers
goods Owned by Final Goods Transfers Investment n
Firms
Cell#2: Wages Cell#30: Wages
Labor Paid For Labor Paid For Labor Ll (R
Income
Factor Factor
Capital Cell#3:Expenses Cell#31:Expenses Revenues Of
P for Capital Factor for Capital Factor Capital
Cell#13: Cell#15: . .
: Wages Paid To| Money Paid CElATE iz Cell#22: Transfers/ CelliZBME D Revenues Of
Households | Cell#4:Transfers A p household s rs And
HHs Holding For Capital - Subsidies R HHs
Labor Owned by HHs
Cell#32: . - o
Cell#5:Transfers(o Money Paid ; Cell#26.l}|rect Cell#27.lqlrect Cell#28:Foreign State
Government . Cell#18: Transfers Taxes Paid By| Taxes Paid By Transfers To
ther than taxes) For Capital - . Revenues
Firms Firms Government
Owned by Gov
Cell#6:Income Cell#19: Property |  Cell #32 Direct Revenues
Direct Taxes | Tax And Other Tax And Other Taxes paid By From Direct
Direct Taxes Direct Taxes Government Taxes
Revenues
) Cell#7:VAT And Cell #34 Indirect ven
Indirect - . From
Other Indirect Taxes paid By .
Taxes Indirect
Taxes Government
Taxes
Savings/inve | Cell#8:Firm Cell#20: Cell#24:Public Cell#20:FDI AN oo rated
X . o, Other >
stments Savings Household Savings| Deficit/Surplus Savings
Investments
. Outflows To
Al Gl el A Cell#21: Transfers | Cell#25:Transfers Foreign
Sector Factor Incomes
Sector
Ex :ﬁ::ure Expenses Of Value Added | Value Added | Expenditures of State Eg:n[c)iilrt::s Eg;:\elr:]t:;itruercets - Receipts From Ex :ﬁ::ure
Expendiure Firms Of Labor Of Capital HHs Expenditures Foreign Sector Expendiure
s Taxes Taxes s /incomes

Source: RID IEP Analysis

Productive Sectors.37 sectors described in previous sections aregitedchere referred as
productive sectors as a whole.

Column for this account represents expenditurekoi@an of the productive sectors which
includes following components:

B Intermediate consumption of each productive samtgoods from other sectors such as:
products used in production process, transactistscmarketing costs, transportation
costs and etc (Cell #1)

B Expenditure of producers on labor as a factor oflpction (Cell #2)
B Expenditure of producer on capital as a factorrotipction (Cell #3)

B Money transfers of firms to households, like dividencome for owning shares of firms
(Cell#4)

B Money transfers (other than taxes) of firms to goweent (Cell#5)

B Value Added Tax and other indirect taxes paid mdpctive sector participants to
Government (Cell#7)

B Income tax and other direct taxes paid by prodeciector participants to Government
(Cell#6)
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B Savings of firms, all the money not spent on tldaryand kept for increasing production
in the next year (Cell#8)

B Money flow from productive sector to foreign sedimr buying imported goods and also
accounting for factor incomes (Cell#9).

The row named Productive Sectors (first row) déssriincome sources of productive sectors
as follows:

B Intermediate consumption of each productive samtgoods from other sectors such as:
products used in production process, transactistscmarketing costs, transportation
costs and etc (Cell #1)

B Consumption of final goods by state and other feasssubsidies of Government to
productive sectors (Cell #10)

B Demand on investments in productive sector (Cel) #1

B Export of domestic final goods by foreign sectod ather transfers to productive sectors
from abroad (Cell #12)

B Revenues of firms from owning capital (#14)

B Consumption of final goods by consumers and otfagisters of households to productive
sectors (Cell #16).

Labor Accounts Expenditure of labor is represented by the secohdmn and it includes
following components:

B \Wages paid by firms to households who hold laborddCell#13).

Income Sources (row 2) of labor force include:

B \Wages paid by firms for hiring labor as a factopodduction (Cell #2)

B Expenditure of Government on labor as a factorrofipction (Cell #30).

Same values refer to the corresponding cells afronlof female and male labor force.

Capital Account Expenditure of Capital is represented by the tholdmn and it includes
following components:

B Money paid by firms for capital that is owned byuseholds (Cell #15)
B Money paid by firms for capital that is owned bynfs (Cell #14)

B Revenues of government from owning capital (CeR)#3

Income sources (row three) of capital account iheiu

B Expenditure of producers on capital as a factgroéiuction (Cell #3)

B Expenditure of Government on capital as a fact@rotiuction (Cell #31).
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Household AccountsExpenditure of households represented by columnifecludes:

B Consumption of final goods by consumers and otfagisters of households to productive
sectors (Cell #16)

B Inter-household money transfers (Cell #17)

B Transfer of households to government, like finesli(€18)

B Direct taxes like property tax paid by househotlgavernment (Cell #19)
B Saving of households of productive sector (Cell)#20

B Money transfers of households to foreign sectofl (21).

Income of households represented by row four iredud

B Money transfers of firms to households (Cell#4)

B Wages paid by firms to households who hold laborddCell#13)

B Money paid by firms for capital that is owned byukeholds (Cell #15)
B Inter-household money transfers (Cell #17)

B Money transfers/subsidies of state to householdd #22)

B Money transfers/subsidies of foreign sector to bbo&ls , including remittances
(Cell#23).

Values are same for corresponding cells of housishafl all income groups.

Government AccountsExpenditure of the Government represented by colfive includes:

B Consumption of final goods by state and other teas&subsidies of Government to
productive sectors (Cell #10)

B Money transfers/subsidies of state to householdd #22)

B Government savings that is same as Public Defigipl8s (Cell #24)

B Money transfers of Government to foreign sectoil(€25)

B Expenditure of Government on labor as a factorrotipction (Cell #30)
B Expenditure of Government on capital as a factgrotiuction (Cell #31)
B Direct taxes paid by Government (#32)

B Indirect taxes paid by Government (#34).

Incomes sources of the Government representedvbfive includes:

B Money transfers (other than taxes) of firms to Goweent (Cell#5)

J-21
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Transfer of households to Government, like finesl(€18)

Value Added Tax and other indirect taxes paid mdpctive sector participants to
Government (Cell #26)

Income tax and other direct taxes paid by prodectiector participants to Government
Direct taxes and transfers paid by households wet@wonent (Cell #27)

Transfers / subsidies of foreign sector to Govemtn(€ell #28)

Revenues of Government from owning capital (C82)#

Taxes AccountsMoney outflows from direct taxes, indirect taxes eepresented by column

six and seven include;:

Value added Tax and other indirect taxes paid bgytive sector participants to
Government (Cell #26)

Income tax and other direct taxes paid by prodectiector participants to Government
Direct taxes and transfers paid by households wetonent (Cell #27).

Money inflows to direct taxes represented by rawasid seven include:

Value added Tax and other indirect taxes paid byyxctive sector participants to
Government (Cell#6)

Income tax and other direct taxes paid by prodeciector participants to Government
(Cell#7)

Direct taxes like property tax paid by househotd&overnment (Cell #19)
Direct taxes paid by Government (#32)

Indirect taxes paid by Government (#34).

Saving/Investments Accountdoney outflows from saving/investment represeritgd

column eight include:

Demand on investments in productive sector inclydibl (Cell#11).

Money inflows to saving/investment represented ddymmn eight include:

Savings of firms (Cell#8)
Saving of households of productive sector (Cell#20)
Government savings that is same as Public Defigiplas (Cell#24)

Foreign sector savings counting FDI (Cell #29).

Foreign Sector AccountdMoney outflows from foreign sector representeccblyymn nine

include:
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B Export of domestic final goods by foreign sectod ather transfers to productive sectors
from abroad (Cell#12)

B Money transfers/subsidies of foreign sector to bbo&ls , including remittances
(Cell#23)

B Transfers / subsidies of foreign sector to Govemtn(€ell#28)
B Foreign sector savings counting FDI (Cell#29).
Money inflows to foreign sector represented by owoiwinine include:

B Money flow from productive sector to foreign sedimr buying imported goods and also
accounting for factor incomes (Cell#9)

B Money transfers of households to foreign sectotl{2#)
B Money transfers of government to foreign sectonl¢28).

All the rest of cells have zero values.

J.9 SAM BALANCING

The quality and internal consistency of data ilAdSs an important driver of the quality of
a CGE analysis. Typically, data in a SAM comes fiwariety of sources with different
meanings of questions and different time frameis. ddIso common to have to update a SAM
with new data for only a portion of the SAM cells.

A key feature of SAMs is that the sum of a par@éacuwdolumn (money spent by an economic
player) must equal the sum of the matching row (@yaeceived by the same economic
player). Not surprisingly, when data comes fromagety of sources the column sums usually
do not equal the row sums. This necessitates flustatents are made to the data so that the
columns and rows balance. This Sub-Section dissuss® SAMs will be balanced for the
RID IEP.

SAM balancing is a very common problem facing CGadelers. As a result, well
established methods exist for performing the batendhere are even some very practical
how-to guides for balancing SAMs.23

In fact, the SAM balancing or updating problemaghing but a particular case of the well-
known matrix balancing problem of the linear algelterature (Rothblum and Schneider
1989, and Schneider and Zenios 1990).

The techniqgue most commonly used in updating a $Atfle RAS or biproportional method.
The appeal of RAS arises from its extremely singbd@rithmic implementation and its
applicability (Jensen 1980). Its conceptual ancheaatical properties are fully described in
Bacharach (1970). More recently, entropy technidrgs information theory have been
adapted by Golan et al. (1994), Thissen and Lodft689) and Robinson et al. (2001) for the
updating of input-output tables and SAMs. HowevASRand entropy methods are closely

23 Balancing A Social Accounting Matrix: Theory Andohgation; Fofana, Lemelin and Cockburn (2005).

J-23
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related as Bacharach (1970, chapter 6), Schnei@80jf, Schneider and Zenios (1990) and
McDougall (1999) have pointed out. Indeed, in addito the iterative scaling method of
rows and columns, RAS can also be formulated ambnear entropy minimization problem

for the matrix of total transactions.

Accepting that SAM data is not readily availableasiregular a basis as desired, updating
techniques that use prior data plus partial nearméation will somehow alleviate the
problem of not having an actual newer SAM. If waake byA° an available SAM matrix, an
updated matrixA’ is a projection of the matri&® but it is also an estimate of the “true” but
unknown matrixA'. The distance betwees! andA', however minimized, entails an error,
unknown in magnitude ! is itself unknown, betweef* and the true matrid’, as Jian
(2002) has recently shown using Monte Carlo sinmuhat When the true matrix is finally
available, it is possible to measure ex-post tloei@cy involved in each of the different
updating procedures. Limited to input-output taptks is the approach followed by Jensen
(1980), Szyrmer (1989) and Jackson and Murray (RA@30 present a thorough discussion
and testing of the RAS procedure in terms of ex-posuracy and prediction power. But
when the true matrices are unknown, the usual reeds to perform an ex-ante evaluation
measuring the proximity between the given initi@trx and the updated ones (see Thissen
and Logfren 1999, and Robinson et al. 2001).

The RID IEP will use the cross entropy method tustdor calculate missing values in the
SAMs. This method minimizes the distance betwekncavn SAM and a projected
(unknown) one. It does it by minimizing the squadgference between each cell in both of
them, weighing that difference by the relative impoce of each entry in the known SAM.
The minimization is subject to the constraints isgub by (updated) aggregate data in the
projected SAM. This method can be used to helptaactdocal SAMs from national ones,
update national SAMs from local ones or to builthfa SAMs from current ones based on
forecasts for some aggregate variables.

A way of thinking of RAS and cross entropy is sugjgd by classical information retrieval
theory, a branch of computer science concerneddetieloping efficient methods of

retrieving information from a data bank (Salton &mciGill 1983). Whenever a query for data
is formulated, a retrieval algorithm fetches docuotaeen a data bank that are closely related to
the query in some similarity sense. The highersth@larity between the query and the
information contained in the retrieved documertts,more successful is the algorithm.

Notice that a base SAM can be seen as a queriiddrue but unknown document SAM and
an information retrieval algorithm will fetch frothe data bank (the set of feasible SAMS)
one with information content closely matching treuired by the query.

J.10CALIBRATION METHODS

Calibration consists, as is well known, in deterimgna set of coefficients and parameters
that, under the first order conditions derived fribra optimization problems of agents, allows
the model to replicate the database as benchmarkbeigm of the regional economy. We
obtain the following set of parameters after calitun: a) the technical coefficients of
production sectors, both domestic and foreignhb)teéchnical coefficients for primary factors
that produce unitary Value-added; c) the shareficomits of the utility functions for
consumers; and d) the tax parameters which allote define the effective tax rates for all
taxes, both the direct and the indirect ones.
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J.11FORECASTING IMPACT

In order to assess the impact of the RID projecthé medium- to long-term the RID IEP
will use a standard forecasting technique for CGitlets. This Sub-Section describes how
the RID IEP will do this.

A — Immediate Impact. The usual way to estimate impact is to start withalanced SAM
(without a new water system), calibrate a CGE mtaléhe SAM, introduce new technology
into the CGE model, let the SAM rebalance usingiie technology to create an updated
SAM (with a new water system) and, finally, comptre two SAMs (without and with the
new water system) to estimate impact. This is sheetrematically in the following chart
where the immediate impact is shown as A (the diffees between the two SAMSs).

28. Schematic Of Estimating Impact From RID Project
Economy Today Pro-Forma Economy Today
Without Water System With Water System
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T

Source: RID IEP.

Typically, there is no reference to the time peiioaill take to reach the pro-forma state; it is
assumed to occur immediately.

Apply An Exogenous ChangeThe RID IEP will then apply an exogenous changedit the
economy today without and with the water system.example, GDP is assumed to be 16
percent greater, stemming from an annual growthabB percent for five years. The GDP
cells in the SAMs (and some related ones) are athagcordingly. The SAMs no longer
balancesi(e., the sum of each column does not equal the suheahatching row). This is an
unbalanced SAM. The cross-entropy method is usathdg rebalance the SAMs. As shown
in the following chart, there are three new comgaans of SAMs (that is three new measures
of impact), that bear on the forecast.
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29. Schematic Of Forecasting Impact From RID Project
Economy Today Pro-Forma Economy Today
Without Water System With Water System
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Pro-Forma|Economy Pro-Forma’Economy
After 16% Growth After 16% Growth
Without Water System With Water System

— @ INTERMEDIATES FINAL OUTPUT
H
VALUE ADDED CLOSURE MATRIX

Source: RID IEP Analysis.

B — Growth Without A New Water System.The impact of growth in the absence of a new
water system is shown as B in the chart. Thisstibw changes in sectoral output, wages,
employment and so forth without a new water systeitrwith a 16 percent growth of GDP
(driven by the entire Georgian economy).

C — Growth With A New Water System.The impact of growth in the presence of a new
water system is shown as C in the chart. This glt®@ovs changes in sectoral output, wages
and so forth.

D — Combined Impact Of Water System And Growth.The overall impact of both the new
water system and overall GDP growth is shown as e chart. As before, this shows
overall changes in output by sector, wages anob. f

Range Of ScenariosTo the end, comparing the results A through D gj&eery good
understanding of how the new water system influgtice effect of an exogenous change on
the Studied Economy. Even better understandinghigeaed by testing a range of scenarios.

Economies experiences periods of expansion andambion, although the length and depth
of these cycles can be irregular. These recurraigems of recession and recovery are called
business cycles. Currently, the Georgian and thleajjleconomy are experiencing serious
problems and it is a challenging task for econasrtistforecast the length and depth of the
current and future business cycles. Given the levebmplexity and uncertainty of future
outcomes, economists usually develop a range dlilplesscenarios and assess possible
outcomes given scenario assumptions. Business iyitsators, such as GDP growth,
industrial production index, capacity utilizaticate, level of unemployment, inflation and
several other exogenous variables are considekdarh of them is assigned a value under
every possible scenario.
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The impact of the RID projects clearly depends ossjble future economic scenarios —
effects will be either amplified by the general lhi@aess of the economy, or attenuated due to
economic downturns.

To understand the size of impact of the RID prgjeseveral scenarios will be considered.
Under each scenario the values of business cydieaitors will be agreed upon and then the
impact of the RID projects for that scenario detaesd. We will also examine the impact of
the RID projects over several time scales andgeciic sectors of the economy and
locations.

As one complex example, we can forecast the edfieitte RID projects assuming five
percent constant average growth rate of GeorgiaR ®ith three percent annual growth in
global demand for touristic services. Another scenzould be seven percent GDP growth
with a four percent increase in global demanddarism. Impacts can be investigated
through changes in consumption, wages and profidsfierent sectors such as tourism and
construction, sector-specific and overall produgtiand also whether there are multiplier
effects from the complementary MCG projects.

The following chart shows four possible scenariod @alues of business cycle indicators:

30. Four Possible Scenarios To Test For Forecastin ses
SCENARIO
STAGNANT MODERATE
EXOGENEOUS VARIABLE CONTRACTION ECONOMY GROWTH EXPANSION

GDP Growth (3%) 0% 6% 12%
Industrial Production Growth (2%) 1% 5% 11%
Capacity Utilization Rate 70% 80% 90% 95%
Construction Industry Growth (5%) 0% 7% 12%
Demand Growth For Touristic Services (5%) 0% 8% 14%

Source: RID IEP Analysis.

The RID IEP will work with MCG to develop a rangkszenarios. The impact of the RID
projects under each of those scenarios will beraeted as described above.

Why The Effects Of RID Will Be Different Under Diff erent ScenariosBased on initial
observations, it is expected that improved watppkuand sanitation services will save
significant costs for businesses, motivate potémtigestors to start new business and so
forth. Whether these things happen depends orcthreoenic scenario.

In a contracting economy capacity utilization ratendustrial producers fall and, as a result,
they will not invest saved money to expand thesibess. This means that there is no
multiplier effect from the RID projects; the amowfitmoney saved by businesses is the only
impact of the RID projects.

The situation is different when the economy is exjpag. For example, given high demand
for touristic services hotels will reinvest saveat@r-related costs to expand their businesses.
This means that they will generate additional inednom saved expenses creating a
multiplier effect.

An additional impact of the RID projects that candmplified comes from households.
People in RID cities spend considerable time sagusiater supplies. Once they get 24/7
water supply, they will be able to work more anceige commensurately larger wages if
there is demand for additional labor. It is likéhat this is particularly true for women, who
bear many of the difficulties of unstable waterdigs. In a contracting economy,
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unemployment increases, while in an expanding eogriemand for labor increases,
suggesting higher chances of finding a job and igetimg additional income.



RID Impact Evaluation Project
TBSC, ACT

APPENDIX K
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K MICRO-SIMULATION ANALYSIS

This appendix discusses micro-simulation in motaitthan does Chapter 9. There are four
Sections. The first Section briefly introduces tlo@cept of micro-simulation; this is a repeat
of the material in Chapter 9. Then there are dsiousof the type of micro-model and the
links to CGE Analysis in the next two Sections. Tiext Section introduces the RID IEP
Micro-Simulation Model. The final Section showsuks of a sample analysis using data
from the CRCC.

K.1 BACKGROUND

Micro-simulation is a type of partial equilibriumadel in the sense that it analyzes a single
subsection of the economy; the rest of the econemgnsidered to be exogenous. Micro-
simulation is often used to assess changes irtdifitns of incomes or expenditur&sThey
are useful because they can detect exactly thednaof the population that gains or loses
from an economic change, and the magnitude of gaair or loss. This method will be used
by the RID IEP to assess distributional effectthefRID projects.

For example, imagine a specific household withréageincome. There is a market price for
all goods. The specific household consumes a oaytaantity of each good, with total
consumption and the consumption of each good keefogction of the specific household’s
income, price level of each good and the consumgtiaction for the specific household.
Now introduce a change that causes prices to ch@xgea new water system). There is a
new total consumption and consumption of each gbbd.change in consumption (overall
and by good) is the effect of the chamgethe specific househol®ne can perform this same
analysis for every household under stuidy.,(all households in the survey dataset) to
determine the differential effect of the chamgeall households

An example of such a result is shown in the follagvchart. This shows the effect of tax
policies in the UK. The chart shows the percentajélse population that benefited from a
particular set of changes and those who did npars¢ed out by income decile. As can be
seen, the impact was not equal across income |la¥elsnticipate reporting similar type
results for impact of the RID projects.

24 Eor exampleWho Pays Indirect Taxes In Russia@coster and Verbina, World Institute for Develamn
Economics Research, 2003. This paper describesrynsimple terms how micro-simulation was applie@mn
existing dataset to answer the titled question.
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31. Example Of A Micro-Simulation Showing Effects On Dstribution Of Household Income
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Source: Five Labour Budgets (1997 - 2001): I mpacts On The Distribution Of Household Incomes And On
Child Poverty; Holly Sutherland

For the RID IEP the analysis will proceed as fokowhe household expenditure survey will
be done among individual households. The databeilised to create SAMs and CGE models
for each RID city. The new water system will beddiuced creating new prices and incomes.
These price and income changes will be appliedi¢artdividual households with a micro-
simulation to determine differential effects.

Results will be of the type shown in the followicigart.

32. Schematic Output Of RID IEP Micro-Simulation On Distribution Of Household Income

Number Of Households

Individual Household Income
Source: RID IEP Analysis.

K.2 LEVEL OF ANALYSIS

Micro-simulations analyses vary by level of effantlyzed as described in the following
three Sub-Sections.

K.2.1 Micro-Accounting (arithmetical)

These types of micro-simulations measure the effeicthanges without changing the
behavioral response of micro-economic agents; frstyorder effects are captured. For
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example, the effect of price changes on consummi@particular household is analyzed
while the change in work/leisure is not. This vadl the approach taken by the RID IEP.

K.2.2 Behavioral.

These models capture both first- and second-offtkste, which mean that not only price
changes on income distribution of households tad tie change in behavior of consumers is
considered in defining the final effect on inconmel poverty. The RID IEP will look at these
effects in only a general way as time permits.

K.2.3 Static vs. Dynamic Models

There is also choice for incorporating time in misimulation models. Consequently, the
model can be static or dynamic. Static models camsinly one period for modeling as
opposed to dynamic models that also involves fuperéods.

We will use a static micro-simulation model becais® easier to derive. Dynamic micro-
simulation models are new in economic analysissiiidhe area of investigation. Moreover,
static model can be used for changes appearing Irtmb years as it is expected in our case
of water system change.

K.3 MICRO-SIMULATION ANALYSIS LINKED TO CGE ANALYSIS

The overall economic effects of the RID projectff e determined through the CGE
analysis. Those overall effects could be linkethtomicro-simulation analysis in three ways
as discussed in the following paragraphs. The P Wwill use the first approach.

K.3.1 Top-Down

A CGE analysis computes macro-economic varialdesg rice level, growth rates). Then
these macro-economic variables are used as inpth® tmicro-simulation model. There is no
feedback to the CGE model from the micro-simulatiwodel.

K.3.2 Bottom-Up

In the bottom-up linkage, the representative hoolskfe.g, income, labor supply, tax
payments) in the CGE module is calibrated basetth@isimulation results of the micro-
simulation modules.

K.3.3 Top-Down Bottom-Up.

The first two approaches suffer from the drawbdek hot all feedback is used. The top-down
bottom-up approach combines both methods througlrgmn. In an iterative process, one
model is solved, and then information is sent ®dther model, which is solved and gives
feedback to the first model. This iterative processtinues until the two models converge.

K.3.4 The RID IEP Approach

The RID IEP will use the Top-Down approach as wiy artend to measure impact on
poverty not captured by the CGE analysis. Thahis, CGE analysis will give overall impact
and micro-simulation will only be used to addressridbutional issues. Consequently, the
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influence runs mostly from CGE analysis to the misimulation analysis. The top-down
approach is particularly suitable for macro-reforms

K.4 THE RID IEP MICRO-SIMULATION MODEL

As noted previously the RID IEP will use the Topvidoapproach to linking the CGE
analysis to the micro-simulation analysis. The mefds simulated first at the macro-level with
the CGE model and then results are passed ontuitie-simulation model. The link is
through a vector of changes in some chosen vasahleh as prices, wage rates and
unemployment levels.

33. Top-Down Approach framework

CGE Output:
Change In Wages
Commodity Prices
Capital Incomes

Employment Level

Incorporate Changes

In Micro-Simulation
Model

CGE Model Calibration I::>

Microsimulation
Results:
* New Distribution of
income;
« Effect on poverty
and inequality

Source: RID IEP Analysis.

There is an applied behavioral micro-simulation elwd) by Pr. Bourguignon used for
poverty analysis called discrete choice labor spyppbdel. The main variable of the model is
the income of individuals that includes all typésnmomes (e.g.wage income, capital
income). On the other hand, the income of indivislimaffected by their choice of status on
labor market of being wage labor, self-employethactive / unemployed.

The following Sub-Sections describe the main cotgepthe classic Bourguignon model. It
should be noted, that our micro-simulation modél ke based on but not identical to the
Bourguignon model. Certain corrections and speatifoams will be incorporated subject to the
micro-data obtained.

K.4.1 Behavioral Part Of Poverty Micro Simulation Model

The only behavior of individuals that Bourguignowserk considers is the choice of labor
status. The model assumes that it is the mostaetdehavioral change that affects income of
individuals. Econometric equations for the behaalipart of the model are as follows:
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34. Behavioral Part Of Micro-Simulation Model (Bourguignon 2003)
Reeression model for log- - 5 :
. = ¥ . g Lﬂlele:f }: LT.'I-J.'."‘: + 'Ii‘).'lw.'l': : Xl:.'." + C,'lui.": I/:'I:'u'i' i Ll:.‘." "rir)'
Wwage eamings: g
Choice of labour market ; _
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Equation (1) is called the income generating motishows how labor income is defined by
characteristics of the individual (variable X). T¢tearacteristics also consider the status of the
individual on the labor market, which can be setfpéboyed or wage worker. Equation (1) is

not estimated for inactive individuals. We can tie first equation for many different sub-
groups of people to arrive as a suitable classifinascheme.

Equation (2) shows the probability distributionl@bor status choice for each individual. In
other words, the equation suggests which labousiatlividuals with certain characteristics
are most likely to have.

Purpose of this equation for poverty analysis scdbed in detail latter with an example.

K.4.2 Accounting Part Of Poverty Micro Simulation Model

Econometric equations for the accounting portiothefmodel are as follows:

35. Accounting Part Of Micro-Simulation Model (Bourguignon 2003)

NC.
Household m’s income : Ay 2 s
: ¥ = E Y -w +YE —taxes (3
generation model: i ot ] " L /

10

Htlrausc;]mldﬂsricc:lrlc consumer PCI_ = Z . P ”
price index: - s

r Y 1;'1'.‘ -
Households® real income: ¥.= (2}

" PEL,
Equation (3) is the calculation of income for eadusehold by summing all types of incomes
of each member. Equations (4) and (5) show calonisif price vector and real income
correspondingly.

The accounting part of the micro-simulation anaydes not count the effect of system
change through behavior. It is cold accounting bsean involves mathematical calculation.
None of equations are estimated as opposed to iogakbmodel.

K.4.3 Linking CGE With Micro Simulation Model

Output from the CGE analysis, used by the microugation model, includes changes in
commodity prices, wage rates, capital returns ampl@yments rates. The CGE analysis gives
changes in these items due to the new water aner systems.

The linking procedure of the two models is donermprporating all these macro-economic
changes in the micro-simulation model by maintagréonstraints as follows:
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36. Linking CGE Model Results In Micro Simulation Model (Bourguignon 2003)

NG

iz&;hald specific consumer price PCI = gum P -(I + ﬁﬁmf} @.1)
Logarithm of wage earnings: Log(YL )= Log b’imr. . (1 + APL™F )J (L.2)
Capital income: YK, =K§,_ - (I + APK “°F ) L.3)
Employment level: ﬁE_-‘LfE."'H o= AE.‘H'E.CGE (L.4)

Equation (L.1) is the incorporation of change imooodity prices. L.2. and L.3. show
changes in wage rates and capital incomes. Thedastraint (L.4) states that the percentage
change in employment given by the CGE analysis mgséal the percentage change of
employment rate for micro-data on households. Aftamting all changes we get the new
distribution of incomes for households and we caoudate the Gini coefficient that gives us
the effect of the new water and sewer systems garpo

K.5 TESTING THE RID IEP MICRO SIMULATION MODEL ON CRRC DATA

We tested the above mentioned model on the indilthwvel micro data available from the
Caucasus Research Resource Center (CRRC) in GeEORJRC gathers the database every
year since 2004 which includes information aboutdaholds covering demographics,
household economic behavior, migration trends acdhkattitudes across the South
Caucasus. The surveys’ results are made publitheydorovide analytical opportunities for
local researchers.

K.5.1 The Data And Assumptions

For the purpose of our analysis, we chose thetldtda of 2008 from the same survey of the
Georgian population. The only section of the datastdered to be interesting for us is the one
describing economic behavior of individuals. Thmeaection gives the main dependent
variable of the model — income. Individuals areeskto choose their range of monthly
income from the provided options.

Assumptions for tested model are as follows:

B For simplicity of calculation (for the accountingrpof the model) we have downsized
the sample of 2000 individuals to 556

B Our final model calculates the poverty of housebpldhile this quasi-model considers
only individual level poverty for the purpose oseegess of calculations; otherwise, we
would have summed up the individual level data é#ghehousehold and perform large
number of calculation for accounting part becaddb@large size of the sample

B In the behavioral part of the model we test incgmeerating model, because the rest of
behavioral part requires complicated econometratyasns of MLE estimation

B For simplicity of the model we do not consider fogn of income generating model
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In the accounting part of the model we calculatly tabor income model, because CRRC
data does not include information about capitalimet and commodity prices

We assume that the only sources of incomes fordimlds are those considered in
income generating model, which are also assumbd tarnings of households from
wage work and self-employments only

Capital Return change and commodity price changelisregarded for the moment; only
input from CGE model to micro-simulation is consetkto be employment level change.

Finally, the model looks as follows:

37. Income Generating Model For Poverty Based On CRRC &a

Y, = a* settyper y* gendert 0* educyrst ¢ * age+ ¢ * emptype

All variables considered in the equation denoteattaristics of individual i that explains
personal income are:

Settype: Settlement type of individual (capitabam or rural)
Gender: Gender of individual

Age: Age of individual

Educyrs: Years of education of individual (exceptary )

Emptype: Employment type of individual (self-empdoy wage worker)

Estimation of the model coefficients in Stata saiftevby running simple OLS regression
gives the output as follows:
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38. Stata Output For Income Generating Model (Bourguigmon 2003)
Source | SS df MS Number of obs= 556
e e e F( 5, 550)= 20.92
Model | 3294801.48 5 658960.297 Prob>F = 0.0000
Residual | 17322590.6 550 31495.6193 R-squared = 0.1598
e e e Adj R-sq uared = 0.1522
Total | 20617392.1 555 37148.4542 Root MSE = 177.47
persincome | Coef. Std. Err. t P>t [95% Conf. Interval]
o

settype | 60.69398 11.06192 5.49 0.000 38.9652 82.42276
gender| -97.90071 15.02883 -6.51 0.000 -127.4216 -68.37978
educyrs | 2.393362 972692 2.46 0.014 4827159 4.304007
age | -1.746804 518096 -3.37 0.001 -2.764493 -.729115
emptype | 30.45088 11.74897 2.59 0.010 7.372548 53.52922
_cons| 263.6509 43.28718 6.09 0.000 178.6225 348.6793

Source: RID IEP Analysis.

39. Estimated Income Generating Model For Poverty Base®n CRRC Data

Y, = 60,3* settype-97,9* gender+ 23* educyrs- 1,7* age+ 3045* emptype

The next step is to link CGE to micro-simulatiomp$ose, after calibration of CGE model
the water system change showed the increase of rmgand employments level by 20
percent and 10 percent correspondingly. For thpqaa of incorporating these two changes
into micro-simulation data the following conditiosisould hold:

B For working individuals we directly calculate nemcomes for each individual
performing calculation of multiplying old income B9 percent; no current workers lose
their jobs

B Change in employment by CGE analysis should belegudange in employment for
micro-data.

Elaborating on the second point, the 10 percemeas®e in employment causes individuals
who were unemployed in the beginning to alter theinavior through changes in
employment status. Maximum likelihood estimatiofl widicate which individuals among
the newly employed became self-employed or wagé&ever After defining new working
status of the inactive workforce, income generatrmuel will allow the estimation of their
incomes by the equation shown above. Finally, newmated income will be multiplied by
20 percent to incorporate the accounting change.

K.5.2 Results Of Poverty Model Based On CRRC Data

The final output of the analysis conducted abowbaesnew distribution of individual incomes
after the water system changed, which was obtadnedo simulation. Comparison of the
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stated distribution with the old one will allow calation of two important measures for the
poverty analysis: change in inequality and povetgls. Followed are the distributions of
incomes of individuals from CRRC data in the idiiad simulated states.

40. Initial And Simulated Individual Income Distributio ns (based on CRRC data)
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Source: RID IEP Analysis.

The left hand side of the chart shows the incorsg&itdution of individuals before the system
change; the right had side shows the income digtab of individuals after the system
change. Comparing the charts shows that in thestat® there is a drop in the number of
individuals in some lower income groups and incedaghe number of individuals in other
income groups. However, it is not possible to deawclusions from this presentation of
results.

A typical way to interpret changes in income levslwith Gini coefficients, coming from
Lorenz curves. These are shown in the followingtcfde linear segments in the curve stem
from the discrete ranges of income in the CRRC.dagectual income (or expenditures) is
continuous, as will be the case for the RID IEB,¢brves will be smooth.

41. Before And After Lorenz Curves lllustrating Inequality Effect
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Source: RID IEP Analysis.
The formula for the Gini coefficient is as follows:

42, Formula For Gini Coefficient

Gini= A/(A+B)=A/05=2A=1-2B

Source: RID IEP Analysis
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Following this formula, Gini coefficient for CRRGith equals changed from 0.419 to 0.422.
The closer the Gini coefficient is to 1 the largethe inequality between income groups.
Therefore our tested micro-simulation on CRRC hbakkdata showed a small increase in
inequality.

The micro-simulation also give results about tHeatfon poverty. The following chart shows
results for each income group. It shows the avecagage in income among individuals that
started in the income group and the total changecimme among all individuals that started

in the income group.

43. Effect Of Change On Poverty (levels of income)
STARTING TOTAL FOR ALL

INCOME GROUP | INDIVIDUALS AVERAGE
Zero To 50
(including) 373 !
50 To 100 1353 10
100 To 150 5157 25
150 To 300 5460 51
300 To 600 7 320 120
600 To 1000 0 N/A
1000 To 1200 800 200
More Than 1200 960 240

Source: RID IEP Analysis

The following chart shows the movements of indialdubetween income groups as a result
of the change. The first column is the startingpme group while the columns are the ending
income groups. For example, among the 208 individieat started in the 100 To 150 income
group 199 of them saw their income rise by an arhfsom zero to 50.

44. Effect On Poverty(In Quantities)
NUMBER OF INDIVIDUALS WHOSE INCOME CHANGES BY INDIC ATED AMOUNTS
STARTING FALLS BY RISES BY

INCOME MORE THAN | FALLSBY 200 | FALLSBY RISES FROM | RISES FROM | RISES FROM [ MORE THAN

GROUP 200 TO 100 ZERO TO 100 | ZERO TO 50 50 TO 100 100 TO 200 200 TOTAL
AT LY 0 0 1 50 0 0 0 51
(including)
50 To 100 0 4 2 133 0 0 1 140
100 To 150 0 6 2 199 0 1 0 208
150 To 300 3 0 0 0 105 0 0 108
300 To 600 0 0 0 0 0 61 0 61
600 To 1000 0 0 0 0 0 0 0 0
1000 To 1200 0 0 0 0 0 4 0 4
More Than 1200 0 0 0 0 0 0 4 4
Total 3 10 5 382 105 66 5 576

Source: RID IEP Analysis
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APPENDIX |

L LIST OF RID IEP METRICS
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APPENDIX M

M LIST OF RID IEP DATA ELEMENTS
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