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FOREWORD

In 1993, the TdsForce for the Implementation of the Environmental Action Programme for Central
and Eastern Europe (EAP Task Force) was created to support the integration of the environment into the
broader process of economic and political reform in transition econoltsiegcretariat was established in
the OECDOGs Environment Directorate. With the enl
Aar hus conference, the EAP Task Forceds work has
Caucasus, and Centrasia (EECCA).

Under the aegis of the EAP Task Force and in cooperation with the Danish government, the OECD
has developed a methodology to inform policy dialogustmategic financial planning in theater supply
and sanitation sector. In EEC@Auntries, considerable investments are required to improve the quality of
the service and the environmental performance of the sedtde sufficient financing shall be ensured to
properly operate and maintain existiater Supply and Sanitation (WSHBjrastricture clear priorities
and targets need to be set to gui de -stakeghdlderc ount
partnerships. The methodology entails settipgcific, measurable, realistic and tifbeund policy targets
in the sector, measuring tli@mancial costs (investment and operation and maintenance) associated with
these targets, assessing the financial resources available to cover these costs, and developing scenarios to
close the potential cash flow gap (adjusting targets and/or time $ehedtaising additional revenues).

This publication presents key findings and recommendations of a Financing strategy (FS) case study
in Armenia, sponsored by the European Commission (EC) and the Organisation for Econemic Co
operation and DevelopmentMronmental Action Programme Task Force (OECD/EAP Task Force).

The objective of the study was to help local stakeholders develop a Financing Strategy for Rural
Water Supply and Sanitation in Armenfaough aNational Policy Dialogue (NPD) on this subjethe
key challenges were to set up realistic tardetsural WSS based on a minimal water supply standard
consistent with, but more ambitious than the Millennium Development Goal (MDG) on water sumply,
developa policy package that covers both imgement of the rural WSS infrastructure (more reliable
supply, renovation of netwks, extensions of WSS systanamd the financing thereof (introducing user
charges irrural settlementsvhere these do not currently exist, allocating sufficient budgetapurees,
acquiring international loans and grants, creating financial facilities for people who cannot afford to pay,
etc.).

The study has built upon another OECD/EAP Task Force project, funded by the UK DFID, aimed at
developing methodological guidelinés Financing Strategies for rural Water Supply and Sanitation, and
the methodological dimension is also reflected in the publication.

Alexandre Martoussevitch (OECD) managed the project funded by the EC (DG ENV). EC hired a
consultant, the Institute foApplied Environmental Economi¢$ ME, the Netherlands) to implement the
project. Dr. Jochem Jantzen (TME) was head of the project team. Valuable comments on the final report
were provided by Peter Borkey (OECD).

The project has entailed a close cooperawith the State Committee of Water System (SCWS) in
Armenia. Many officers and experts contributed to the project, and we thank all of them, and specifically
Gagik Khachatryan, Mger Mkrtumyan and Liana Karapetyan (SCWS).

Lessons learnt from this proje@n policy and method, are relevant to most EECCA countries and
beyond.

The views expressed in this report are those of the authors and do not necessarily reflect those of the
OECD, its member states, the EC, or the Armenian government.
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SUMMARY

Objective

The objective of thistudysponsored by the European Commission (EC) and the OECD/EAP Task
Forcewas to help develop a Financing Strate§g) for rural Water Supply and Sanitation (WSS) in
Armenia through a National Policy Dialogue (NPD) on this subject.

The Government of Armenia (GoA) is aiming at achievilyg2015WSS sector development targets
based on realistic minimal water supply stards(MWSS) consistent with, buhore ambitious than the
official definitions of the United Nations (UNMillennium Development Goals (MDGs) on WSS
Thereforethekey challenge of the study was to support the Gothe development of such standards and
to explore their financial feasibility for rural WSS.

National Policy Dialogue on Financing Strategy for Rural WSS

The National Policy Dialogue on Financing Strategy for Rural Water Supply and Sanitation was
organised by a Steering Committee (SC) involvatigkey Armenian and international stakeholders and
chaired by the State Committee of Water System (SCWS). Regular and exendiedtakeholder SC
meetings provided a platform for the dialogue, while the OECD/EAP Task Force Secretariat and the
consulant (TME) selected by the EC provided analytical input and facilitated the dialogue (see Annex 2 of
this report for more details on the NPD in Armenia and lessons learnt from it).

Key issues which were discussed in the dialogue were: alternative opfamnsahs of the MWSS
and sector development targetnsistent with them, scanos to achieve the targets and their financial
implications, as well apackags of financial and institutional policy meassrattached to thecenarios

The key findingsand recommendations of the case study, which were discussed in the framework of
the National Policy Dialogue on Financing Strategy for rural WSS in Armenia, are presented below.

Key findings

With about 30% of the rural population without improved actessafe drinking water; the present
status of rural WSS in Armenia is quite poor, even though it is improving slowly. The sector is also
seriously undefinanced, which is due to weak institutional set up, low to no tariffs (only 25% of
population living n villages outside service areas of water utilities pay for water) accompanied by poor
tariff collection, and until recentlyi low priority of rural WSS for the government.

However, the study suggests that ambitious WSS targets could realistically iegedchrhe
minimum water supply and sanitation standards (MWSS) agreed upon by stakeholders in the dialogue
process, defined as

1 at least 50 litres per capita per day (lcd)

1 at a distance from dwelling to tap of no more thanrhe@res,

1 regularity of at leaseight hours per day (for piped water supply), and
9 acceptable water quality;

would be technically and financially feasible for rural Armenia.

! Simulations of scenarios and options for policy variables werderhg the Consultant using the FEASIBLE computer tool,
following the financing strategy methodology developed by the OECD/EAP Task Forcejeiaion with Denmark. Survey
results and simulations with FEASIBLE are the source of all data, figures, arsliohtais summary.
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The implementation of the Policy scenanhich repreents a combination of the MWS&th more
ambitious targetsanticipating, on averagé5% onplot supply (irhouse and yard tap) in rural settlements
by 2015 would requirdnvestments amounting 8ome34.9 billion dram (G477.5 million) over 2002015.

Although the financial challenges in the rural WSS in Armenia are great, and presently financial
resources are shothe Policy scenario would be financially feasible, given that:

User charges for piped water supply areaddticed in all villages and gradually increased keeping
them below the affordability limit of 3% of household income, so that by 2015 rural households will pay
AMD 26,500 per annum, on average (compared to AMD 12,000 in the base year), and collection
efficiency is improved drastically; and

The strategy is integrated into the budgetary process, foremost into the MeeliomExpenditure
Framework (MTEF) at the Ministry of Finance (MoF), and over 2P085 the government will allocate
for rural WSS at least.8% and up to 0.46% of the public budget.

However, the study suggests tfiaancing is not the major constraint. It concludes that with
the present institutional set up in rural settlements outside service areas of water supply companies it is not
possilte to implement the FS for rural WSS. Such settlements, especially those with no nearby water
source, have to take care of all aspects (technical, financial, etc.) of the water supply system, while their
financial (fiscal) and human resource capacity isrofar from sufficient to address the challenge.

Key institutionalreformsto be implemented jointly by theentral and locagovernmerginclude:
strengthening management and financial capacity of local jurisdictions, establishing larger wateputilities
companies by expanding their service areas to cover most rural settlements, adopting the MWSS and
setting an agency responsible for the financing strategy implementation,-ardireation of varios
investment programmes for rural WSS, often implentnti¢h support from donors.

Present situation in rural WSS in Armenia and baseline scenario

Surveys of rural WSS undertaken by the Japan Internationalp@ation Agency (JICA) and the
OECL? describe the WSS in rural Armenia (where about 1.07 millionbiituats lives) as follows. All
rural settlements can be roughly classified into three categories:

1 Rural settlements served by one of the existing water supply companies (WSCs) serving in total
about 45% of the rural population;

1 Rural settlements withotie services of a water company, but with a centralised (piped) water
supply managed by rural communes (about 50% of rural population);

1 Rural settlements that lack centralised (piped) water supply (ab&@@4idhabitants).

According to the recent surveythe quality of the supply has been improving: thepla supply (in
house and yard taps) in rural Armenia had increased from 45% in 2000/2001 to about 68% in 2006. In
figure A, for all Marzes(regions)and water companies serving rural Armenia, théneded share of
different water supply methods {frouse tap; yard tap; standpipes; others) is shown.

In settlements served by water supply companies (WSCs), over 80% of all households-plate on
supply; in rural settlements without WSC service, dheglot supplyis estimated at about 55%. However,
for approximately one third of the rural population in Armenia, water still needs to be collected from stand
posts (often located far from dwelling) or from springs, rivers, own wells, etc.

2 |t should be noted that no data on WSS in some 600 villages existed when the project started. So, data collection through
guestionnaires and field interviews was one of the first challenges faced by this study. Coinaidkfalyuinately, the Japan
International Ceoperation Agency (JICA) undertook an intensive data collection thus contributing a lot to establishinbeseata
for decision making within the GoA and also to this study, and that valuable contribution is fully aattigesl
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Figure A: Rural population, by type of connection to water supply, 2006
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According to European standards, water supply per capita per day should beld®uid litres per
capita per dayHowever, in rural Armenia, the average water productiet®@cd. This indicats a highly
oversized existing infrastructure for drinking watessesand inefficient uses of drinking water.

Some 50% of existing systems should be renovated given that the average age of the infrastructure is
about 35 years. Total needed investmeatsrénovation and optimisation of the current infrastructure to
reduce water consumption closer to EC figures, are estima®ddoabiliondram @d 77 . 5ml n) .

The unit costs (in Armenian drams (AMD) per m3) of water supply vary substantially acrdss rura
settlements: the ratio of the highest costs to the lowest costs amount®ao\Waile the analysis suggests
that in rural settlements not served by water companies there is a complete disconnection between unit
costs and the finance available. In rusettlements not served by WSCs, the population with access to
piped water supply (PWS) either pays low tariffs or do not pay at all (some 55% of the population in such
settlements). While the collection of tariffs set by water companies is generallywanong from as low
as 15% to reasonably good 85%, depending on rural settlement.

Lack of stable sources of financing for WSS in many rural settlements explains large variations in
expenditures for rural WSS acrassirzegregions) in Armenia the ratioof the highest expenditures (in
AMD per capita per annum) in marz Ararat to the lowest one in marz Tavushi is as big as 13.

In the baseline scenarip whi ch anticipate the extrapolati on
Aino new pol incugl@xpenditeres aver 200015aexcluding renovations) are estimated at
AMD 2.5 billion, of which 1.1 billion is for operational and maintenance costs, and 1.4 billion for
reinvestments. If renovations are included, annual expenditures are AMD 2 Ihijie.

The revenues projected based on present figures and recent trends (user charges, loans, budget
contribution), including the foreseen increase in revenues from user charges (due to better collection), are
too little to cover all projected expendies in the scenario. The total financing gap over ZI5 would
amount to somAMD 19 billion and can be explained by the following existing constraints (and gaps) of a
legal, institutional, and organisational nature:

1 Low collection efficiency in rurasettlements served by water companies (at prese86%4b;

1 Low user charge rates and low collection efficiency, or no regular charges for water supply in the
settlements with piped water supplies not served by WSCs (at present, in 80% of surveyed rural
settlements, the populatiaoesnot pay at all for watersupplies);

1 Very weak fiscal position of all rural settlements (low to no public revenues, and lack of fiscal
transfers from upper levels of the budgetary system).
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The level of financing for rural WSBrovided from loans and central budget contributions in 2007
and planned for 2008 amounts to some 0.33% of total public expenditures. The problem was, however, that
when the study was completed, no public allocations for rural WSS was envisaged forn200% o
analysis suggests that the financing gap in the baseline could be closed, if ow02508e central
budget would continue to allocate for rural WSS from 0.3% to 0.46% of the central budget (the estimate
for the central budget in 2009 is AMD 6®ilion (0 1 . 35 b THislisiagealjstic option, as can be
seen looking at the 2007/2008 figures.

Policy targets

Several options for/definitions of the MWSS as a couspgcific interpretation of the Millennium
Development Goals (MDGs) on WSS were suggeatetisimulated by the Consultant and then discussed
with stakeholders. They anticipated different types of access, distance to water tap and quantity of water
supply (in Icd). Through the National policy dialogue, a preferred, technically and finanea#liple
definition of the MWSS, was agreed upon as follows:

9 at least 50 Icd, at a distance from the tap to the dwelling of no more thamet/@s,
9 with the regularity (for piped water supply) of at least eight hours per day, and
9 acceptable water qualitpiplogical, chemical, etc.).

These service levels are significantly more ambitious than the minimum required to achieve the
millennium development goals. The GoA also intends to achieve these MWSS for the entire population,
which is again significantly mer ambitious than the MDG target, which only aims at halving the
proportion of people without sustainable access to an improved water source.

Three sets of targets and respective development scenari@s/e been simulated for rural WSS:

1 TheMinimal Water Supply Standards (MWSS) scenaripwhich aims at guaranteeing at least
the basic water supply to all rural populations, as defined in the MWSS;

1 ThePaolicy scenarig which represents a combination of the MWSS, with more ambitious targets
for rural water supplas set in the Poverty Reduction Strategy Paper (PRSP), anticipating, on
averagey5% onplot supply (irhouse and yard tap) in rural settlements (the latter target was
somewhat eased by assuming piped water supply for only eight hours per day, ratther than
overly-ambitious 24hour supply target set in the Armenian PRSP);

T TheMaixi mal 0 ,whchedasaribes an optimal supp86¢ of rural population will have
in-house taps and recei®80 Icd).

The investment needs for each of the simulated scasnargoshown in Table A from which one can
see thatnivestments for extensisiof the water supply network are relatively small compared to the other
categoriestheir share in total investments is: 8% (for MWSS), 16% (for Policy) and 37%/dgimal
scengio). The | ionds share of investments i nrefoWBod ( AMD
and optimisation of the present water supply networks which is a common part of all the scenarios in
guestion. Rénvestments to compensate for depreciatdso require large funds, between AMD 12.4
billion (in the Baseline scenario) and AMD 14 billion (in the Maximal scenario).
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Table A: Total investments over 20077 2015 for renovations, re-investment and extensions, in different

scenarios, in million AMD

Investment
category All Baseline MWSS Policy Maximal
renovations renovations renovations renovations renovations renovations
total 2007-2015 2007-2015 2007-2015 2007-2015
WSCs 20 949 9670 9670 9670 9670
no WSCs 14 707 6 789 6 789 6 789 6 789
Total 35 656 16 459 16 459 16 459 16 459
re investments re investments re investments re investments re investments
WSCs 7291 7418 7575 8 205
no WSCs 5118 5207 5318 5760
Total 12 409 12 625 12 893 13 965
extensions extensions extensions extensions
WSCs 216 558 4194
no WSCs 1170 3042 10 926
no Supply 1080 1926 2 664
Total 2 466 5 526 17 784
Total by category
WSCs 20 949 16 961 17 304 17 803 22 070
no WSCs 14 707 11 907 13 166 15 149 23475
no Supply 1080 1926 2 664
Total general 35 656 28 869 31 550 34 878 48 209

Figure B, below, shows the differences in expenditures between the scenarios. From the figure one
can see that the cost differences between the baseline and the MWSS and Policy scenario are minimal.
Only in the Maximal scenario there is a large costs difference (65%). But after 2015 the cost difference
between the scenarios is much lower, as all planned investments would be completed.

Figure B: Annual total expenditures (for operation and maintenance, re-investment, renovations, and
extensions) in different scenarios
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Affordability of scenarios

In analysing the affordability of these scenarios, the required expenditures are compared to the
available income. This is done by comparing the water bill hithsehold income (see Table B), and by
comparing subsidies and loans allocated for rural WSS to total central government experndithess.
affordability assessment, it waassumed that the water bill should not be larger than 3% of household
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incomel athreshold agreed with stakeholdedser chargeander different scenarios (average value over
the period, in AMDper household per ygawere assessed as followsviD 12 000in the baselineAMD
23000for MWSS, assuming a consumption of 120 m3 per Holdg150 lcd) and the tariff rate at AMD
100 per cubic metrand AMD 26 500for Policy scenario, assuming the same level of water consumption,
but higher tariffs (gradually increasing to AMD 220 per m3 in 2015)

The analysis shows that the two poli@esarios are affordable for most rural households. Problems
may occur only for the poorest rural population (potentially som@0B5households, i.e. some 10% of the
total) in the Policy scenario. By these households could be compensated, for instang, tthe general
income support system already in place in Armenia, which appears to be quite effective and well targeted
to the poor, and by applying other income policy instruments.

Table B: Estimated share of the water bill in rural household income, per income quintile, base year 2006
versus MWSS and Policy scenarios, with assumed optimistic (10% growth/year) and pessimistic growth (6%
growth/year) of the real income of rural households in Armenia

Share of water bill in household income

Income quintile Base year 2006 | MWSS 2015 Policy 2015 MWSS 2015 Policy 2015

optimistic optimistic pessimistic pessimistic
20% poorest 2,1% 1.8% 2.1% 2.6% 3.0%
2nd 20% population 1,7% 1.4% 1.6% 2.1% 2.4%
3rd 20% population 1,5% 1.2% 1.4% 1.8% 2.1%
4th 20% population 1,3% 0.9% 1.1% 1.4% 1.6%
20% richest 1,1% 1.1% 1.3% 1.5% 1.8%
Average 1,5% 1.3% 1.5% 1.9% 2.2%

* household expenditure were used as a proxy for household income
Source based on Armstat, 2008 (rural income distribution per adult equivalentyandssessment, 2008

Equally, the two scenarios in question (MWSS and Policy) are affordable for the public budget, as the
needed international loans and allocations from the budget will vary from 0.33% to 0.2% of the central
budget, and such a level of dincing was already achieved in 2a€8008. The analysis has also revealed
that the Maximal scenario would be too ambitious,-affardable for rural households.

The analysis establishes that there is no serious affordability constraint for financing soeharios
(MWSS and Policy). However, the existing large variation in the unit cost of water production makes it
hard to address the affordability of water supply in smaller settlements. Larger water companies or public
utilities serving many settlements different size and applying a uniform tariff across the territory that
they serve would be able to (a) enjoy economies of scale and (b) apply cross subsidisation between areas
with different production costs, thus improving affordability for the p@md (c) will in general have
better access to the finance and skilled labour needed to properly operate and maintain the WSS systems.
The scale of operations would also create other advantages (better technical skills, monitoring,
administration, fee collgion capacity) compared to small water utilities each serving only one rural
municipality.

Financing of the scenarios

Though, presently, total annual expenditures are not enough to finance even the baseline expenditure.
The following policy measures winl) nevertheless, help close the gap:

- user charges should be increased gradually (to AMDORB for MWSS scenario, and to
AMD 26500 for Policy scenario, compared to AMI2000 in the base year), keeping them below the
affordability limit of 3% of housedid income.;

- collectionefficiency shall be improved drasticallyup to 100% of the billing;
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- the loanscommittedfrom the Kreditanstalt fir Wiederaufbau (Kfw) and the Asian Development
Bank (ADB) will be fully utilised sbetween 2008 and 2013 makinigoat AMD 4 billion available for
rural water supply in Armenia.

If such a high collection efficiency is not achieved, the losses in revenues should be compensated
either from the public budget, or by setting higher tariff ratesdt the expense of thediouseholds who
timely and fully pay for water supplyhich is not a preferable option, of coUtse

Conclusions

The overall conclusion is that, although the financial challenges in the rural WSS are great, and
presently financial resources are shortrahie sufficient potential in Armenia to implement one of the two
devel opment policy scenarios (MWSS or POLI CY) ,
population or a too heavy burden on the public budget. With the safeguarded loans and budgat fo
WSS, already a large part of the estimated financial gap can be covered. The affordability analysis shows
that even under less favourable economic developments, the Policy scenario would be affordable.

Therefore, overall, the implementation of firencing strategy based on the Policy scenario would
be more of an institutional and organisational challenge than a financial challenge

Institutional changes required for the implementation of the Financing Strategy (FS)

It is clear that with the prest institutional set up in rural settlements without WSC services it is not
possible to implement the FS for rural WSS. Such settlements, especially those with no nearby water
source, have to take care of all aspects (technical, financial, etc.) of tdreswpply system, while their
financial (fiscal) and human resource capacity is often far from sufficient to address the challenge.

Therefore, institutional reform seems inevitable, including establishing larger water utilities or
companies or expandirggrvice areas of existing water utilities to cover such rural settlements. It will
require some legislative actions to clearly define: the responsibilities of municipalities (for supplying
drinking water to the population); and the rights of consumerisaite reliable supply of quality drinking
water against timely payments); the role and legal position of public companies, etc. Obviously, these legal
issues need to be addressed in a broader perspective (defining the role of municipalities in prowding wat
supply to their population; establishing a sustainable framework for municipal finance).

Next steps towards the implementation of the FS

For the implementation of the financing strategy at the national level, the following actions should be
considered:
9 Establish government capacity to:
- Collect and regularly update rural WSS data (financial, technical, etc.);

- Co-ordinate various ongoing investment programmes (implemented with support from
donors and International Financial Institutions (IFIs) and integreem into a comprehensive
WSS sector development programme);

- Plan individual projects ;

- Prioritise projects (based on transparent procedures) to-fieacged from the public
budget,

- Monitor progress in the WSS programme, ie project implementatioregodting (to the
Government of Armenia, civil society and, where appropriate, IFIs);

1 Adopt MWSS;
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Ensure integration of the FS into the PRSP, Mediwmm Expenditure Framework (MTEF), and
annual budgets;

Attract and safeguard financiedsources (internianal and bateral loans and grants, budget
contributions) for the FS;

Discuss the institutional future of rural WSS with all stakeholders (rural municipalities should be
consulted on their preferences before final judgements on institutional struettiaken at
national level) and undertake needed institutional reforms.
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1. INTRODUCTION

1.1. Rural Water Supply and Sanitation

Rural Water Supply and Sanitation (WSS) in many regions of the world is not as well developed as
urban WSSIn many developig countriesthis resultan a far from optimal supply of water for large parts
of the population. The situation for sanitation in rural areas is often even worse. The problematic situation
with WSS is well recognised by the international community, lpjuiting targets for WSS in the
Millennium Development Goals (MDGSs) (see UN, 2000 and UN, 2007).

Whereas in many countries Financing Strategies (FS) have been developed for urban settlements,
supported by tools like the Feasible model (see EAP TF/COWHY 264, for example, OECD, 2004),
there is a lack of knowledge and documented experience on the development of FS for rural WSS.

As an FS for rural WSS includes other issues and priorities than in urban areas, the Environmental
Action Programme Task For¢d&AP TF) of the OECD has initiated the development and application of
tools for rural WSS. This has been done by developing a rural module in the Feasible model, as the costs
functions for rural WSS differ from urban WSS, but also the ability to finansteategy is different in
rural areas. This new module on rural WSS was tested in this project.

This project was initiated by the OECD/EAP Task Force and was funded by the Department for
International Development of the UK (DFID) and the EUWI. The projext executed in parallel with a
project to develop guidelines for Financing Strategies for rural Water Supply and Sanitation. The State
Committee of Water Systems (SCWS), the beneficiary of this project, agreed on the implementation in
rural Armenia of thé project aiming at developing an FS for rural WSS (supplementary to an earlier FS for
urban WSS in Armenia). The project was executed in the period from January 2006 to March 2008.

1.2 Financing Strategy

Setting up an FS for rural WSS is a complex anédified task. Various issues must be taken into
account:

1  Macroeconomic issues like GDP, and economic growth;

Rural income levels and distribution;

Public budget (as share of GDP and recent performance);

Current supply of WSS services and the technidatisns to improve the supply;

Current expenditures, management, and payment for these services;

= = =4 =4 =9

Financing of infrastructural projects, and the involvement of national and international donors
and IFls;

=

Implementation and financing gap;

1 Organisation and iplementation of WSS policies.

A Financing Strategfor rural WSS basically entails the following steps:
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1 Analyse the current situation of rural WSS and develop a baseline scenario:
- Technical infrastructure and quality of the service;

- Current expendituresnd financing thereof by user charges, budget subsidies, loans, and
grants;

- Assess the difference between expenditures and available finance and develop a policy
package to bridge the baseline financing gap;

- Assess the affordability of the WSS for the ryrapulation;
- Assess legal and institutional situation.
1 Design, analyse, and decide on policy (development) scenarios for rural WSS:
- Set targets for extension of service and quality of WSS services;
- Assess expenditure needs and available finance;
- Assess dbrdability, adapt targets, and/or finance, if needed;
- Assess needed legal and institutional changes;
1 Implementation:
- Establishing or nominating an implementing agency;
- Adopting an action plan;
- Adopting MWSS;
- Integrating the FS into the PRSP, MTEF, anduahibudgets.
The analysis of the current situation is incl
scenario). A baseline scenario simulates the current infrastructural, financial, and social situations
extrapolated to the future. It assumes (instnoases) the same level of WSS services and structure of

finance (unless clear investment and operational decisions on, for example, water tariffs are already
planned).

In a baseline scenario, the current annual expenditures are estimated and conthdahedresenues
of user charges, (budget) subsidies, and loans/grants. If the revenues of user charges, budget, loans, and
grants are smaller than the expenditures, a financing gap exists and a policy package to bridge the gap
should be developed.

The aimof Apolicy scenariogis to simulate development targets and policies. Targets are formulated
(for example, based on MDGSs), and expenditures are estimated, in combination with the assessment of
(needed) additional financial sources (increasing revenueseofcharges, loans, etc.). In principle, many
scenarios can be simulated, so a choice has to be made between more or less realistic scenarios. This then
should finally result in the formulation of a consistent policy package for a Financial Strateggtéor w
supply and sanitation in rural settlements.
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As developing an FS requires a lot of data, data processing, and estimations, it is inevitable that a tool
should be used to structure at least most of the quantitative data on which the strategy sédtibntihis
project, the rural module of Feasible has been used, a model that enables simulations for rural WSS
financing strategies.

More detailed information on key issues of rural WSS and the role of Financing Strategies can be
found in Annex 1, whilean FS methodology for rural WSS is presented in the methodological Guidelines
(OECD/EAP Task Force, 200&rthcoming.

1.3 Role of National Policy Dialogue in developing a Financing Strategy for rural WSS

In developing the FS for rural WSS in Armeniae theneficiary was the State Committee for Water
Systems, which involved the main stakeholders in the dialogue: water companies, ministries, committees,
and other government agencies with ties to water policy (Ministry of Finance, Ministry of Environment,
Ministry of Labour and Social Affairs, Ministry of Health, National Statistical Service, etc.), International
Financial Institutions (KfW, ADB, Worldbank, EBRD), the National Statistical Service, NGOs,
international organisations (OECD, EUWI, DFID, JICASAID, UN, etc.). A Steering Committee was set
up to involve the main stakeholders in the policy dialogue and provide a platform for the dialogue.

In the first stage of the project, attention was paid to collecting information on rural water supply and
sarntation in Armenia, to assess key problems and challenges facing the sector and the magnitude of the
problem. In parallel, discussions with the Steering Committee served to agree on the issues to be studied
(as the main objective was already set: devel&mnancing Strategy on Water Supply and Sanitation for
rural Armenia). Inter alia, it was decided that Armengpecific sector development targets, more
ambitious than official UN definitions of MDGs on WSS, would be based on a Minimal Water Supply
Standad (MWSS), while the Consultant was invited to suggest feasible options for the definition of
MWSS.

The Steering Committee also served as an important source of information (directly or indirectly) to
the project team. Several informal meetings were orgdrfia additional information collection.

After initial collection of relevant information, a baseline scenario was developed to describe a
Aibusiness as usual 0 (or iaextrapolation o thel piesent sithation)aThis f o r
was digussed in the Steering Committee and served as a basis for developing policy scenarios.

Options for policy targets were identified and simulated with the Feasible model, in order to show the
conseguences of certain policy choices (in terms of needeibadti#xpenditure and finance).

During this stage, specific questionnaires were also developed by the project team, both for water
companies and rural settlements without WSC services, in order to collect additional and more recent
information.

As a resit of the discussions within the framework of the National Policy Dialogue (NPD), two main
scenarios were agreed on (AMini mal Wat er Supply
MWSSo6) for further anal ysis. idthiefinatrepprul ts of thi s
1.4 Report structure

This report has the following structure:

1 A description of the current situation of rural water supply and sanitation, resulting in the
definition of the baseline scenario;

1 A description and presentation of thdipp scenarios;
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1 Adiscussion on the affordability of the policies simulated;
1 Adiscussion on institutional issues, linked with the implementation of the Financing Strategy;
1 Conclusions and discussion.

The report includes the following annexes:
Annex 1: Keyissues of rural WSS and the role of Financing Strategy;
Annex 2: National Policy Dialogue on Financing Strategy for rural WSS in Armenia;

Annex 3: Data collection, analysis, and delineation for scenario simulations with the Feasible
model,

Annex 4: Surveyn 150 rural settlements without services of water companies;
Annex 5: Example simulations;
Annex 6: Comparison of final with preliminary results;

Annex 7: Numeric data behind the graphs in the report.
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2. PRESENT SITUATION AND CHALLENG ES FOR RURAL WATER SUPPLY IN ARMENIA,
DEFINING THE BASELIN E

2.1 Introduction

Currently, rural water supply in Armenia can be characterised as a sector in transition. In the recent
past, five water companies (as joint stock companies) have been createdehdng (most) urban
settlements, and part of the rural population. In settlements without the services of these water companies,
in most cases the water supply infrastructure is operated locally (municipality), and in some cases no
centralised (piped) ater supply is available.

The institutional changes already set in motion, need to be continued by creating a proper legal
framework for the operation of (municipal) water supply and sewerage networks.

Of the rural population (of about 1.1 million inhtdits), only a part has access topbot water
supply (inrhouse tap or yard tap). In the Poverty Reduction Strategy Paper (PRSP), the targeted
improvement of rurabn-plot water supply is set at 70% for 2015 (it was approximately 45% in 2000).

The currentfinancial situation of rural water supply is far from sustainable. The established water
companies have increased the collection of user charges in the last few years, but are unable to finance the
needed renovations to the network, let alone an extewditimee networks. In rural settlements without
water company services, the situation is worse: in only 20% of these settlements, user charges are
collected.

In this chapter, the current situation for rural WSS in Armenia is the starting point for thatgmul
of the baseline scenario, including its financial dimension.

In the baseline scenario the following assumptions have been applied:
1 The level of water supply services will be kept at the current level,

1 For the financing part of the scenario, poliaiesier implementation (concerning collection of
user charges, support from public budget, and loans) are simulated.

The baseline scenario thus shows whether the expenditures that are needed to operate the current
infrastructure are covered by sufficientaaesces from user charges, public budget, and loans.

In the current situation, on the one hand, the present infrastructure is oversized in many villages. It
also needs a lot of renovation. On the other hand, many other villages lack piped water supplyf (PWS)
assess the effects thereof on expenditures, the baseline simulations are threefold:

1 A simulation with the oversized infrastructure;

1 A simulation with an infrastructure based on EU design parameters;

1 A simulation of the needed renovations.
2.2 Presentstate of the rural WSS infrastructure in Armenia

The present state of rural WSS in Armenia will be briefly discussed in this section. Three main
elements will be discussed: institutional, technical (infrastructure), and financial aspects. The following

de<ription is mainly based on interviews with and surveys amongst water companies, and surveys on
settlements without WSC services. More detailed information can be found in Annexes 3 and 4.
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2.2.1 Institutional

In Armenia, four water companies are activeural settlements:

1 Armenian Water and Sewage Company (AWSC or Armvodocanal), which serves ab600380
rural inhabitants in all 1Marzes

1 Nor Akung, which serves about B0O0 rural inhabitants in all Armaviarzes

1 Lori Water and Sewage Company (Lori @5 which serves about ZMO rural inhabitants in all
Lori Marzes

9 Shirak Water and Sewage Company (Shirak WSC), which serves ab@@d 8%ral inhabitants
in all ShirakMarzes (Note: Yerevan WSC also serves several small settlementsprethe
urban area of Yerevan City, but they were not included in the scope of the project)

In Figure 2.1, the way in which the water supply sector is organised in rural settlements in Armenia is
shown graphically.

Figure 2.1: Rural water supply per Marz in Armenia, inhabitants per type of connection
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In total, the four WSCs serve roughly 45% of all rural inhabitants. The remaining 55% of rural
inhabitants is either served by locally operated water supply services or has no central water supply in
place (4% of rural popation).

The graph shows large regional differences: in Ararat, the vast majority of the population is served by
a WSC, in som@larzes(Aragatsotn, Armavir, Lori, Shirak) about 50% of population is served by WSCs.
In the other fiveMarzes the vast majoryt of water supply is organised locally.

In order to implement a Financing Strategy for rural water supply, it will be necessary to strengthen
the current institutional set up of the (rural) water sector:

1 The current water companies have to renew theiractstand operational licences in the near
future;

1 The locally operated water supply networks will need to be embedded legally, in order to be
included in the financing strategy;

1 In settlements without central water supply, water supply services (areptiiesiructure) need
to be set up.
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As institutional changes are needed, the possibilities for the future need to be investigated. The pros
and cons of possible organisational/institutional structures need to be made clear. In which direction the
sectoral mstitutional set up needs to develop is subject to further discussion.

2.2.2 Water supply infrastructure

The current infrastructure for rural water supply is relatively old (the average age of the rural
networks can be estimated at about 35 yeahsthough the quality of the service is not always sufficient,
Table 2.1 shows that, on average, per rural inhabitant, 400 litres of water per capita per day is‘moduced
in total 150 million m3 per year. On average, the WSCs produce twice as much wataepifzenas the
water services in settlements not served by WSCs.

Table 2.1: Population served by central system

Region connected water production, water production,
population baseline current baseline adapted
Icd mln m3/y Icd mln m3/y

Aragatsotn 46 098 253 4.3 117 2.0
Ararat 26 024 125 1.2 77 0.7
Armavir 81 356 256 7.6 88 2.6
Gegharkunik 92 272 294 9.9 93 3.1
Kotayq 63 400 275 6.4 102 24
Lori 61 984 152 34 74 1.7
Shirak 24 962 294 2.7 97 0.9
Syunik 43 239 274 4.3 99 1.6
Tavush 61 955 296 6.7 94 2.1
Vayots Dzor 32248 474 5.6 94 1.1
AWSC 362 566 658 87.1 132 17.5
Nor Akung 29 485 29 0.3 127 1.4
LoriWSC 21 044 416 3.2 75 0.6
Shirak WSC 34 797 516 6.6 108 1.4
No supply (40 624)

no WSC 574 162 248 52.0 87 18.2
WSC 447 892 594 97.1 127 20.8
Total 981 430 400 149.2 92 38.9

Source: analysis TME-survey, statistical information (population) and Feasible output (water production baseline adapted for
western European standards)
On the right hand side of the table an eatienis also given of water supply, if western European
standards for water demand were to be applied in rural Armenia. This would lead to a three times lower
demand (and thus production) as in the current situation.

Apart from the quantity of water avdile in rural settlements, the quafitplso needs some
discussion. As stated in the introduction, the PRSP target for rural water supply is -p86 aamnection
by 2015, whereas in 2000 about 45% of the rural population hatbbaupply.

% Based on the analysis of the results of the 2007 survey on rural water supply and sanitation.

* This does not necessarily mean that 400 Icd is also consumed, due to losses in the network, public use, and use for
irrigation.

® In terms of distare between supply and user.
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Figure 2.2: Type of connection of rural population to water supply, 2006
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Figure 2.2 shows the current (2006) situation of rural water supply, which is based in surveys and
interviews by the team. Overall, the -plot supply has improved during the last few yeards lhow
assessed that about 68% of the rural population hatobsupply (upper bar in the graph). In settlements
served by WSCs, eplot supply is over 80%; in rural settlements without a WSC serviepladrsupply is
estimated at about 55%. Still, fabout one third of the rural population in Armenia, water needs to be
collected at community taps (often far from the housdéjoon springs, ownvells, etc.

The state of the current water supply infrastructure can also be characterised by the need for
rerovation. All water companies were asked to specify the need for renovation of their infrastructure. The
survey of the JICA on water supply in settlements without WSC services also provides some information
on this.

In Figure 2.3, an indication is giveri the needed renovation of the water supply infrastructure, for
the water companies, and for settlements without WSC services.

Figure 2.3: Needed renovation of water supply infrastructure of WSCs and of settlements without WSC service

(in percent of the replacement value of present fixed assets)
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It can be seen that, on average, almost 50% of the water supply infrastructure needs to be renovated.
For rural settlements served by WSCs, the need for renovation varies from about 30% to over 60%
(AWSC) In ruralsettlements without WSC services, the average need for renovation is estimated at 42%,
but as Figure 2.3 shows, there is a large variation between regions.

The renovation needs reveal that the current technical state of the water supply infrastrdature is
from optimal. It thus can be anticipated that, apart from achieving policy targets, large investments will be
needed for renovation.

2.2.3 Sanitation infrastructure

For sanitation, the situation is less detailed (than for rural water supply), asabterstatistics exist
on the sanitation situation in rural areas. According to the statistical yearbook, some 3% of the rural
population had access to sewerage in 2004 (ARMSTAT, 2005). Other (indifecthationon sanitation
is the type of toilets haeholds use: according to the Census in 2000 (Armstat, 2000, census data on type
of toilet), 21% of the rural population used flush toilets (which also may indicate use of a somewhat more
advanced system than just a pit latrine, for example septic taséw@rage), the others a rftushing
toilet.

The following grapti based on results of the survey carried out in 150 rural settlements (see Annex
4)71 confirms this.

Figure 2.4: Type of connection of rural population to sanitation, 2006
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According to tle results of this survey, most rural households use pit latrines for sanitation.
Sometimes (4% of cases) septic tanks are used, whereas 5%uwhtpepulation has access to sewerage.

2.2.4 Expenditures and revenues
Currently, no statistical informatiis available on the expenditures and financial status of (rural)

water supply in Armenia. Surveys amongst water companies and settlements without WSC services give
some basic information on the current financial status of rural water supply.
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Table 2.2: Estimated expenditures and financing thereof, of rural water supply by water companies and
settlements without WSCs, 2006, in min AMD/y

Estimated Financed by Financed by Expenditures per
expenditures user charges budget capita
AMDly
water companies 1627 980 647 3632
no WSC 345 65 175 601
Total 1972 1045 822 1929

Source: survey by project team

The present total expenditures for rural water supply are estimated at almost AMD 2 &illion 4 . 4
min)®. Although the rural population in settlementsheut WSC services (57300) is larger than the rural
population served by WSCs (4000), the estimated present expenditures for water suppfivarémes
lower in settlements not served by WSCs.

This becomes even clearer, when the expenditures pida @p compared: on average, the present
per capita expenditures in settlements served by WSCs are estimated at 8D3 p er
year), in settlements without WSC services present, per capita expenditures are estimated at AMD 600 per

y e ar 1.34 aer year).
Slightly more than half of the expenditures is financed by the revenues of user charges; the rest is
financed by budget contributions. For a small part of expenditures of settlements without WSC services

(AMD 105 million) it is not cleathow they are financed. For WSCs, the expenditures are estimated by
summing user charges revenues and budget contributions.

year

It can be concluded that the present level of expenditures for rural water supply is (very) low. If
expenditures would be estimated the basis of water production and average tariff (assume AMD 100 per
m3), annual per capita expenditures would be estimated at AMID@in case of WSC services (365 days
* 594 Icd * 0,1 AMD/litre), AMD 9000 in case of no WSC services (365 days * 248 0,1 AMD/litre).

This would be six to 15 times more than recorded present expenditures.

Expenditures for sanitation are mainly private. Pit latrines are typically constructed ibjidb#&ants
themselves, bringing costs down to (constructioajerids and own labour input. Publexpendituresnay
be limited to operation and partial maintenance of sewerage and septic tanks at public buildings (schools,
public buildings, hospitals). The current level of expenditures is not known, but it is cledrethewdl of
public expenditures is minimal

2.3 Baseline scenario

A

baseline

scenar.i

(0] can

best

be

descri

bed as

which the existing situation concerning rural water supply and sanitation is represahtextrapolated
into the future. Only improvements which: (a) are being implemented, or (b) have been planned for the
near future should be taken into account, if sufficient funds for the ongoing or future improvements are
firmly committed. It serves asraference scenaridor the development of a financing strategy for rural

WSS.

The key issues a baseline scenario should address are:

1

Is the current trend sustainable?

1 Where does it lead?

The

exchange
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1 What are the key risks associated with the current trend?

1  What arethe priorities for policymaking (regions and territories, user groups, etc.).

A baseline scenario thus already supports the policy dialogue and helps identify the key variables that
will be used to design development scenaiioghe baseline, currengvels of WSS services will be kept
similar to the base year, user charges (if existent) will remain constant (unless decisions have already been
taken on changing water tariffs) as will donations from local or central budget. In case grants or loans are
already committed, these also should be taken on board in the analysis.

By comparing the annual expenditures needed to keep the existing infrastructure running with the
projected revenues from charges, grants, loans, and budgets, the baseline scenaaio igidiestion
whether the current financing of expenditures is sufficient. If this is the case, this results in either a break
even situation (expenditures are just covered by revenues) or a financing surplus (revenues cover more
than expenditures, leagrroom for some additional expenditure). If revenues fail to cover all expenses,
there exists a Afinancing gapo.

Moreover, the affordability (in terms of the share in incomes of the water bill, for rural households
and the public budget and for the econaas a whole) is addressed for the baseline scenario. For practical
reasons this assessment is combined with the affordability issues of policy scenarios and addressed in a
separate chapter.

The simulation of a baseline involves the following steps:

1 AssesBig the current technical WSS infrastructure and performance (which has already been
discussed in the previous sections);

9 Assessing the infrastructural costs: capital costs, operation and maintenance, renovations of the
different elements of the WSS inftagcture (water intake, transmission, distribution, sewerage,
sewerage treatment) (see the following sections and also Annex 3);

9 Assessing the available finance from different sources: user charges, public budgets, loans, and
grants;

1 Assessing the finanajngap and developing a policy package to bridge the gap;

1 Assessing affordability (see Chapter 4).

The description of the current situation is the starting point for defining the baseline scenario. As
already shown, the current situation hatgr alia, the following features:

1 An oversized water supply network in some villages on the one hand, and a lack of piped systems
in many other villages, on the other;

1 Large need for renovation;
9 Limited financial resources.
As the baseline scenario is the backbareplicy scenarios for thiuture development of WSS in

rural Armenia, the baseline needs to be defined in such a way that it enables development of a proper rural
water supply and sanitation infrastructure.

For this reason the following distinction isde:

1 A baseline simulation based on the current levels of water supply (assuming an oversized
network);
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1 A baseline scenario based on the defaults in the Feasible model (western European standards for
water supply demarij

By comparing the results of thesgo simulations, an assessment can be made of the differences in
operational costs, and (re) investments between these two scenarios. It will also show to what extent the
current capacity of the water supply infrastructure needs to be reduced to cothpBUnstandards and
the consequences thereof for costs and investments/renovations.

2.4 Baseline expenditures
2.4.1 Annual expenditures for water supply

In the baseline simulations, the expenditures for water supply have been estimated by using
internatioral price levels (except for labour, where the costs have been assessed at atiord oh¢he
international defaults). Initially, two simulations were made for the expenditures:

1 Baseline assuming the present (excessive) capacity (150 min m3/year);

9 Baseine with the capacity of present rural WSS infrastructure adapted for EU water demand
standards (38 min m3/year).

The results of this assessment are shown in the next table.

Table 2.3: Estimated total expenditures, operation and maintenance costs, and re-investments expenditures,
baseline scenario for rural Armenia, in million AMD per year®

Region Baseline Present | capacity Baseline Adapted | capacity
Operation & Re- | Total Operation & Re- Total
maintenance | investment | expenditure | maintenance | investment | expenditure
Aragatsotn 52 66 117 42 52 94
Ararat 18 20 37 15 17 32
Armavir 71 63 134 44 44 88
Gegharkunik 93 113 206 65 80 144
Kotayq 128 164 292 92 117 208
Lori 102 131 232 80 103 183
Shirak 40 49 88 27 32 59
Syunik 124 156 280 81 102 183
Tavush 106 131 237 68 86 154
Vayots Dzor 65 83 148 36 47 83
AWSC 785 1007 1791 486 619 1105
Nor Akung 22 24 45 27 28 54
Lori WSC 27 34 60 15 19 35
Shirak WSC 41 52 92 26 33 59
No WSC 797 975 1772 550 680 1229
WSC 873 1116 1989 554 699 1253
Total® 1671 2091 3762 1103 1379 2482

Source: assessment TME with Feasible, 2008.

7150 Icd for irhouse taps, 100 lcd for yard taps, and 40 Icd for standpipes.
8 The original calculations are made in Euros. The exchange rate applied is AMD 4&0qer
° Total may deviate from the calculated sdure to rounding.
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To operate and (minimally) maintain the present infrastructure, the simulation shows that, annually,
AMD 1.67 billion is needed, or about AMD3DO per inhabitant per year. Foetheinvestments (which
are needed to maintain the value of the infrastructure at the current value), slightly more than AMD 2
billion per year would be needed.

Therefore, if the present state of the infrastructure is taken as the starting point, areded n
expenditures can be assessed at AMD 3.7 billion

actually recorded present expenditures of AMD 2
Table 2.4: Estimated expenditures and financing thereof, of rural water supply by water companies and
settlements without WSCs, 2006, in min AMD/y
Present expenditures Expenditures estimated | Feasible

with Feasible estimates/present

expenditures, %%
Water companies 1627 1989 122%
No WSC 345 1772 514%
Total 1972 3762 191%

Source: team surveys and Feasible model

Table 2.4 shows that thestimated needed expenditures for WSCs are more or less in line with the
currently recorded expenditures (though some 22% higher). However, for settlemigmst WSC
services, present expenditures are a factor five lower than the estimated expebyglikeasible. This last
result indicates a considerable lack of funds, making even operation and maintenance difficult, of the WSS
infrastructure in settlenmés without WSC services.

If the water supply infrastructure in the baseline is modelled with EU standards for water demand, the
estimated operational and {yiavestment costs are about 35% lower. The EU standards for water demand
are taken as the stangj point for the policy scenarios to léscussed in the next chaptéfr.planned
renovations are also taken into account, the additional expenditures for the yedra0R806an be
roughly assessed as follows:

Table 2.5: Estimated expenditures between 2006i 2008 for renovations of the existing infrastructure, baseline
scenario for rural Armenia, in million AMD per year

Region 2006 2007 2008

AWSC 760 760 760
Nor Akung 160 160 160
Lori WSC 310 310 310
Shirak WSC 340 340 340
Total 1570 1570 1570

Source: own assessment, based on available loans and grants, 2008

The estimate of expenditures for renovations is limited to the settlements serviced by water
companies. These companies have acquired (international) loans, which are used for renovating and
upgading the existing infrastructure. The amounts in the above table have been estimated by means of the
needed renovation (which is specified by the water companies), and the available budgets for rural WSS
from loans.
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2.4.2 Investments and renovations, \wasupply

In the previous section, renovations were only partially assessed, and over a limited period. To make
an assessment of further renovations requires an assessment of the total value of the water supply
infrastructure and assumptions on the pacemdvations.

Table 2.6: Current and baseline investment stock replacement value, total needed renovation and annual
renovation (8%), (AMD x million)

Current Baseline Renovation Renovation Annual
investment stock |investment stock |total & renewal renovation
total
WSCs 44 640 27 972 16 161 20 949 1293
No WSCs 38 988 27 180 11 347 14 707 908
Total 83628 55 152 27 508 35 656 2201

Source: simulations with Feasible, assumption on pace of renovation

The current investment stock for rural water supphAimenia has a replacement value of AMD 84
billion (& U 186 million). As the current i nfra
assessed on the basis of the baseline investment®stmakthe optimisation will also lead to expenditures.

The value of the (optimised) baseline invest me
million), one third lower than the current investment stock.

If the baselinenfrastructures the basis for estimating the needed renovations (50%), thenmards
for renovations can be assessed at AMD 27.5 billi
oversized, optimisation will also lead additionalcapital costs, pushing up the total costs of renovation by
possibly 30% (to AMD 35 bilbn[a G 7 9]).mi | | i on

The annual renovation needs can be estimated by assuming a time period to complete the needed
renovations. In this assessment, a time period of 16 years has been assumed (based on AMD 35 hillion
total renovation investment). Thisrést s i n 6. 4% renovations or AMD 2.
orAMD2050 per inhabitant, which is |l ess than 0 5 p

2.4.3 Expenditures for sanitation

As sanitation is mainly organised privately, in the baseline, the casttargely be ignored. For the
households, costs of pit latrines may vary largely, from no to little costs, if the latrine is constructed by the
household itself. The costs may vary widely, depending on whether cement is used or not, if wood is
available etc. In the Feasible model, the costs of a pit latrine for the average household (3.5 inhabitants)
are estimated at between AMD 800 and AMD 18® 0 0 (-0 4led@utad 8@ per inhabitari.

For the public sector, costs are limited to connection to a pit latrine, septic tank, or sewerage, but as
indicated before, no information is available.

2.5 Financing

For financing of the operation, nmi&nance, and renovations of the rural water supply infrastructure,
four different types of revenues can be distinguished:

1 User charges;

19 This assumes that the future water supply infrastructure in rural Armenia will be adapted to the EU standards for
water supply.
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1 Budget subsidies;

1 Loans;

1 Grants.

In the baseline, the first three of these have been assessed.
2.5.1 Revenues from s charges

Revenues from user charges for water services constitute an important part of total revenues. Total
revenues from user charges can be estimated by the following formula:

(total amount billed) x (collection rate)

The ATot al a me estmtateddfronh: | ed d can b

(Awater useo (in m3)) x (Awater tariffo (i n mc
or by

(Anumber of clientso) B (Astandard water fee
or a combination of both.

The annual revenues from user charges have been estimated for wateries@pdusettlements with
(own) piped supply.

Two estimates have been made:
1 One for the base year (2006);
1 One for the target year (2012 for WSCs, 2015 for settlements without WSC service), for which it

is assumed that the collection rate can be increashe tevel of consumers that havepiat
water supply.

For each of the water companies and the group of settlements with own municipal water utilities, a
short explanation is given on the estimated revenues.

Armavodakanal (AWSC)
Current revenues of theater charges are estimated as follows:

1 Total revenues from water charges are estimated roughly for the whole company at AMD 2 000
million;

9 The share of rural clients in total is assessed at roughly 111 300 of a total number of clients of
262 100 (42%);

I Rural revenues are assessed at AMD 849 million.

For the future, revenues can be assessed as:

1 120 m3 water sold per household (average of 3.5 people per household) per year,
1 Water supply tariff will be AMD 100 per m3;

1 There will be 111 300 clients;

1 This should be calculated for each group of customersremisummed up.
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1 Collection rate increases to 95% (in 2012);

1 Total potential revenue will be AMD 1275 million.

Nor Akunq
Current revenues of the water charges are estimated as follows:

1 Total revenues from water charges are estimated roughly at AMD 171 million (2006);

1 The share ofural clients in total is assessed at roughly 5 280 of a total number of clients of about
60 000 (9%);

1 Rural revenues have been assessed at 9% of AMD 171 million (= AMD 15 million).

For the future, revenues can be assessed as:

1 120 m3 water sold per houséthper year;

1 Water tariff will be AMD 121 per m3;

1 There will be 5 280 rural clients;

9 Collection rate increases to 80%;

9 Total realistic potential revenue will be AMD 62 million.

Lori WSC
Current revenues of the water charges are estimated as follows:

1 Totalrevenues from water charges are estimated at roughly AMD 247 million (2006);

9 The share of rural clients in total is assessed at roughly 7 500 of a total number of clients of about
38 000 (20%);

1 Rural revenues are assessed at 20% of AMD 247 million (= A®Dillion).

For the future, revenues can be assessed as:

1 120 m3 water sold per households per year;

1 Water tariff will be AMD 92 per m3;

1 There will be about 7 500 rural clients;

9 Collection rate increases to 68% (2012);

1 Total realistic potential revenue lWbe AMD 56 million.

Shirak WSC
Current revenues of the water charges are estimated as follows:

1 Total revenues from water charges are estimated at roughly AMD 430 million (2006);
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1 The share of rural clients is 15.5%;
1 Rural revenues are assessed at 15.580MiD 430 million (= AMD 67 million).

For the future, revenues can be assessed as:

1 120 m3 water sold per households per year;

1 Water tariff will be AMD 100 per m3;

i There will be about 9 800 rural clients;

9 Collection rate increases to 67% (2012);

9 Total realstic potential revenue will be AMD 79 million

For future revenues, it is assumed that the collection rate (64% in 2006) will increase to 92% in 2009,
leading to increased revenues of rural water supply, to AMD 96 million.

Settlements without water companyservices

About 50% of the rural population has access to piped water, served by public (also called collective
or centralised) water supply systems, but not by water companies. Basically, respective rural municipalities
operate and maintain the existingterainfrastructure.

Current revenues of user charges are derived from the results of the survey (see Annex 1):

1 Revenues of user rural charges are estimated at AMD 48 million in 2006 for eight of the 10
Marzes by analysing the results of the team survaynex 1);

1 Taking into account the two missiparzes revenues will be 20 to 25% higher;

1 Total revenues of user charges in settlements without WSC services can be estimated at AMD 65
min (2006; for 2007 a 10% increase will be assumed).

For the future, revaues can be assessed as:

120 m3 water sold per household per year;

Water tariff will be AMD 100 per m3;

1

1

9 There will be about 150 000 potential clients;

1 The collection rate will increase to 62% (2012);
1

Total realistic potential revenue will be AMD 1 116 naifi.

The results of this assessment are shown in the next table.
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Table 2.7: Estimated revenues of water charges in rural settlements in Armenia, base year and maximal
realistic potential (see explanation in text) in the baseline (in min AMD per year)

AWSC Nor Lori Shirak Rest of Total
Akung WSC WSC settlements
User charge revenues, 2006 849 15 49 67 65 1 045
Number of rural customers 111 300 5280 7 500 9 800 150 000
0, i -
% of customers with on-plot 95% 80% 68% 67% 62%
supply
Projected water use per year per 120 120 120 120 120
household (m3)
Price (AMD/cubic metre) 100 121 92 100 100
Charge revenues, potential
2012/2015 1270 60 55 80 1110 2575

Source: own assessment, 2006-2007

The assessment shows that the total revenues in thg/bas are estimated at about AMD 1 billion.
The assumption concerning increased colleciiobut also the projected water use per customer in

2012/2015 leads to total potential revenues of about AMD 2.5 billion per year in 2015.

2.5.2 Revenues from budtjcontribution and loans

Forbudgec ontri buti ons
loans allocated for rural WSS. THellowing table gives an overview of the basic elements of the

assessment.

and |

oans,

assumpti

ons

Table 2.8: Estimated contributions from budget and loans to water companies in Armenia, for WSS in
Armenia, total and estimated rural share, in the baseline (in AMD x 1 million)

AWSC Nor Lori WSC Shirak Total
Akunqg WSC
Budget subsidies 2006 1500 116 - - 1616
Budget subsidies 2007 1200 70 - - 1270
Loans/grants 200512008 (U0 x m 134 13.2 114 14.6 52.6
Loans/grants 2005 i 2008 (AMD min)*? 6 033 5940 5130 6 570 23673
Estimated share of rural WSS 42% 9% 20% 15.5%

Source: SCWS, water companies, and own assessment, 2006/2007

In the next tablehe contribution from the public (central) budget and loans for rural WSS in Armenia
is assessed, based on the assumption that in the year 2005, 10% of the loans is used, whereas for 2006,
2007, and 2008 it is assumed that, each year, 30% of the loabs difibursed.

For the municipalities without a water company, subsidies from (local) budgets have been estimated
at AMD 175 million annually (see Annex 1).

1270 assess the value of the loans in local currency, an exchange rate™ofM#B0 per G i s appl i ed.
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Table 2.9: Estimated contributions from central and local budgets and loans to water companies in Armenia,
for rural WSS in Armenia, 2006-2008, in the baseline (in AMD x 1 million)

AWSC Nor Lori WSC | Shirak No WSC Total
Akung®® WSC
Budget contributions 2006 637 10 - - 175 822
Loans 2006 760 160 308 339 1568
Budget contributions 2007 510 6 - - 175 690
Loans 2007 760 160 308 339 1568
Budget contributions 2008 - - - - 175 175
Loans 2008 760 160 308 339 1568

Source: SCWS, water companies, and own assessment, 2006

The table shows that, in the period 20P808, considerable additional finance v&iéable for rural
WSS, due to budget contributions and loans. However, it also shows that contributions of the central
budget are phased out by 2008, and after 2008 no loan agreements are in place in the baseline. So from
2009 onwards, there will be a @iderable drop in financial resources, if no additional financing sources
become available.

2.5.3 Total financial resources for rural water supply

Finally, all identified financial sources in the baseline are summarised in the following table, showing
theprojected development for each of them.

Table 2.10: Estimated financing sources for rural WSS in Armenia, 2006-2015, in the baseline (in AMD x 1

million)
Financing source 2006 2007 2008 2010 2012 2015
User charge revenues 1045 1131 1343 1768 2192 2583
Budget 822 690 175 175 175 175
Loans 1568 1568 1568 0 0 0
Total Financial sources 3434 3389 3086 1943 2 367 2 758

Source: own assessment, 2006

It can be seen, in Table 2.10, that the financial resources in the baseline scenario are relatively
fabundanto in the first three years of the period
loans is only partially compensated by the projected increase in revenues from water user charges.

2.6 Financing gap/surplus

In the baseline soario the (needed) expenditures are compared with the available financial
resources. If these resources are higher than expenditures, there is a financing surplus; in the case where
financing resources do not cover all expenditures, there is a finangng ga

In case of a financing gap, some of the needed expenditures cannot be covered, leading to lower
service levels, bad maintenance, and lack of reinvestments, resulting in a deterioration of the water
infrastructure.

In the next two figures, the way inhich the financing gap can be analysed is illustrated.

¥“The actual amount available for 2007 is G 0.5 mln (wh
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Figure 2.5 shows, on the one hand, the needed expenditures for operation and maintenance, and on the
other hand, the revenues from user charges. In the figure, the renovation of infrastructurgleders
well as budget subsidies and loans.

Figure 2.5: Estimated financing gap for rural WSS in Armenia, without renovations, budget contributions, and
loans, 2006 i 2015, in the baseline (in AMD x 1 million)
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Source: own assessment, 2008

The figure clarly shows a large financing gap. Although user charge revenues are enough to cover
operation and maintenance costs, funds for reinvestments are almastistent in the first years of the
period 20062015. The situation improves, as a result of the meduincrease of revenues from user
charges, and by 2015, it is projected that revenues from user charges will be enough to cover the operation
and maintenance costs, as well as to set aside-fiovestments.

In the next figure, the renovations of infrakture and the additional financial resources from budget
and loans are also included. For the renovations, in 2007 and 2008 the planned renovations are taken into
account. Then, from 2009 onwards, it is assumed that of the total needed renovatie $Sthetworks,
8% will be renovated each year (which means that in 12.5 years time the rural WSS infrastructure will be
totally renovated).
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Figure 2.6: Estimated financing gap for rural WSS in Armenia, including renovations, loans, and budget
subsidies, in the baseline (in AMD x 1 million)
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Figure 2.6 reveals that, although expenditures in 22083 are about 50% higher due to renovations,
the financing gap in the first two years is close to zero. However, as a resultlobafiaancial resources
from 2008 onwards, expenditures cannot be kept at the level of 2006

Therefore, the initial assessment of the financing gap in the baseline reveals that too few funds are
available to finance all necessary expenditures frofB2ihwards. Estimated expenditures needed are
AMD 39 bilion(@u 87 mil lion), whereas financiédag55Womild!| be
in the period 20072015. The financing gap can thus be estimated at, in total, AMD 16.5 bi#lian (3 7
million, concentrated between 20@®15).

Closing the baselineannual financing gap

As can be seen from the chart, in 285 the revenues from user charges will be enough to fully
cover operation and maintenance costs, while there will be a lack of financing-iforesément (to
compensate for depreciation of dik assets and maintain their value at a constant level) and for
renovations (to upgrade the level of services).

With more or less fixed revenues from user charges (tariffs do not change, but collection increases),
the only way to finance neededimwestments and renovations is to allocate more funds from the central
public budget and/or attract more international loans and grants.

The annual financing gap could be closed if, over 20QEbG, allocation from the public budget,
together with new grants andans, amounted to AMD 16.5 billion (maximally AMD 2.8 billion in 2009;
AMD 1.8 billion in 2015). This would comprise some 0@8% per cent of estimated public revenues
(2009). This corresponds to the level of the central budget contributions and loaagedlfor rural WSS
in 2g97—2008 (they amounted to AMD 3.65 hillion, or on average 0.33% of the central budget fer 2007
20087).

Therefore, the needed additional finance for RWSS from budget, loans, and grants would not differ
much from the already comrted budget contributions and loans (for 2007 and 2008).

14 According to the MTEF of the Ministry of Finance and Economy, budget expenditures are (estimated at) AMD 524
billion in 2007, AMD 589 billion in 2008, and AMD 607 billion in 2009.
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2.7 Key problems and challenges facing rural WSS in Armenia

From the baseline assessment the following, interlinked, conclusions can be drawn concerning the
rural Water Supply and Sanitation:

1 The ingitutional set up needs further development;
1 The WSS infrastructure needs renovation and improved maintenance;
1 There is a lack of revenues for financing the needed actions.

Institutional
For rural WSS in Armenia, WSS institutions need to be develyptr:

1 Only 1/3 of rural settlements is served by professional water companies;
1 Two thirds of rural settlements lack an institutionalised set up in the WSS sector.

Although it can be imagined that local/municipal water utilities could deal with rural WSSjdbs
not solve the existing problems (a single municipal water utility would lack the basic skills and [financial,
administrative, and technical] knowledge to further develop WSS infrastructure), simply because the scale
of the settlements (on averagem®1100 inhabitants per community) is too small.

However, this does not necessarily mean that all settlements should be served by water companies; it
can also be imagined that municipalities associate, in order to have access to better skilled labour and
specialised personnel, when needed.

An important prerequisite for institutional reform is the development of a proper legal framework for
water supply and sanitation. This would, for example:

9 Establish the right to water supply for the population;

i Estabish the obligation omunicipalities to supply water to those who demand it and are willing
to pay;

9 Establish a legal framework for public companies;
1 Establish a legal framework for association of municipalities.

WSS infrastructure
The existing rural WSShirastructure is far from optimal:

1 Renovation of about 50% of the existing network is needed;
9 About 40000 rural inhabitants currently have no access to piped water supply;

1 The level of omplot service should still be increased considerably to meet thesMIDGVSS in
rural Armenia.

Centralised sanitation (sewerage and sewage treatment) lacks almost everywhere (although this is not
necessarily a problem in rural areas).

These problems are interlinked with the lack of funds.

40



Lack of revenues

The baseline amysis shows that even to sustain the WSS infrastructure at the existing level will be a
challenge with the financial funds now available. This can be explained by the fact that water tariffs are
relatively low, and the additional problem that many usemsadgay for the water services. This seems to
be a vicious circle in that users complain about the level of service and are therefore not (very) willing to
pay, while municipalities/owners lack revenues from user charges just to sustain the levaetef sever
mind improve it.

Funding from the public budget is also a problem. Operational subsidies to water utilities from the
central budget are to be phased'buwhile contributions from international loans (and the required
Armenian contribution fronthe central budget to the capital investment projects financed from the loans)
are scheduled till only 2010, making it uncertain for water companies how to finance, in the (near) future,
needed investments in WSS infrastructure.

On the one hand, in commitias with their own water utilities, contributions from the local budget
are minimal or absent as local communities hardly have any financial means at all. Moreover, the revenues
of user charges in these settlements are minimal compared to settlemattdga/SCs.

On the other hand, the level of financing from the public budget and/or international loans and grants
T allocated specifically for rvestments and renovationsieeded to close the baseline annual financing
gap looks quite realistic. Hencmore ambitious targets than just maintaining the present situation could
and should be considered.

15 Although in the poverty reduction strategy paper it is stated that budget contributions are needed for (re)
investments.
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3. POLICY SCENARIOS

3.1 Introduction

A policy scenario normally deals with changing p@gitowards a higher level of WSS services. The
issues addressed in a policy scenario can be technical (for example increasing water quantity, increasing
the connection rate of population to the water network) but also financial (for example assessing the |
of user charges required to achieve certain technical targets).

3.1.1 Developing a policy scenario

For the development of a policy scenario, the results of the baseline scenario form an important input.
In this study, the baseline scenario for ruveES in Armenia reveals that there is a large need for
renovation of the existing network, about @@ rural inhabitants do not have access to piped water and
the population currently served by standpipes often lives more distant thamefr@d from thetandpipe.
The baseline for rural WSS in Armenia also shows that revenues of user charges (even if increasing) are
hardly sufficient to cover the needed expenditures. This is especially true for the settlements that are
currently not served by WSCs.

One ormore policy scenarios are needed to address the above issues, which do not only study the
needed improvement of the water supply infrastructure, but also at the way this can be financed.

The development of a policy package can, in general, be charadtasisn iterative process of:

9 Setting targets for the improvement of the WSS infrastructure;

1 Simulating the resulting expenditures: investments for extension/improvement of the system,
renovations, additional operational and maintenance expenditures;

Assessing the projected availability of finance;
Comparing expenditures with the available finance to assess if there is a financing gap;

Assessing additional needs for finance and the potential sources thereof;

=A = =4 =

Assessing the affordability of the policy packdgr the affected population;
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Figure 3.1: Cycle for developing policy scenarios for water supply
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In the case where thgolicy package is not affordable and the financing gap cannot be closed, set less
ambitious targets, and follow the cycle in Figurg @atil a balanced package is developed.

Next to the Atechnical o approach, which is nece
issues related to the implementation of policies also have to be taken into account.

This includes:

9 Business model

9 Decisions orsupport from publibudget for (rural) WSS;
9 User charges and collection rate;
1

Levels where main decisions need to be taken (national, regional, water company or utility,
municipality, household).

3.1.2 Organisation of the chapter

Thischapte st arts with a discussion on MidiemalWates pi ng ¢
Supply Standard (MWSS)is presentedsuggesting different options of how the Minimal Water Supply
Standardcould be defined in case of rural WSS, and providing (magillitative) assessment of the
options. The internationalggreed (UN) definitions of Millennium Development Goals (MDGs) on WSS
are considered, followed by a brief discussion on the targets for rural water supply in Armenia as defined
in the Poverty Radttion Strategy Paper. Finally, options of how the MWSS concept can be integrated
with other policy targets are discussed.

The rest of the chapter addresses the simulations carried out on expenditures, financing, and the
financing gap. Three policy sceias are presented, analysed, and discussed, in comparison with the
baseline and current situation.

3.2 Setting policy scenario targets

There are various ways of setting policy targets. In this section, the options that have played a role in
developing tagets for the FS for rural WSS in Armenia will be discussed:
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1 Minimal Water Supply Standards;
1 Millennium Development Goals, targets on WSS (MDG?7, target 10);
1 Targets on WSS set in the Poverty Reduction Strategy Paper.
3.2.1 Minimal Water Supply Standards
TheSt ate Committee for Water Systems of Ar meni a

Supply Standar ds o WHENED B serfe aLaWEaranteztie @dpylation of Armenia
for sufficient water supply of acceptable quality.

The closest aucept to that of the Minimal Water Supply Standards comes from the guidelines for
water supply of the WHO (WHO, 2006), which will be discussed hereafter.

Key elements of the Minimal Water Supply Standards
The Amini mal wat that might geptlally beintrodutet! anrAdrerda would have

the following key elements (see the SCWSbd6s AProp
water supply serviceo):

1. Water quantity i volume, in litres per capita per ddgd);

2. Distancei distanceo the water source, availability of-hrouse or yard tap, or water delivered from
distant sources byankertrucks;

3. (Tap) water quality T chemical and biological contamination, taste, colour, odour, etc.;
4. Service qualityl pressure, duration of watsupply/water supply schedule.

Moreover, MWSS could also be interpreted afght of the consumerto water supply of at least a
minimal standard.

WHO guidelines for water supply
The WHO guidelines on drinking water supply give a general, and interribtianeepted, guidance

for drinking water supply. In the WHO guidelines, a ftier classification system of drinking water
supply is used (WHO, 2004, p. 91). Basic parameters in these guidelines are:

9 Distance to the water supply, or time needed to doNeter;
1 Amount of water that can be collected.

This results in an overall assessment of the public health risk from poor hygiene and potentially
needed policy interventions and actions.

Table 3.1 gives an overview of this fetier system.
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Table 3.1: Classification of water supply by service level and quantity of water collected

Service level

Distance/time

Likely volumes of
water collected

Public health risk
from poor hygiene

Intervention priority
and actions

No access

More than 1 km /
more than 30 min

Very low - 5 litres per
capita per day

Very high
Hygiene practice

Very high
Provision of basic level

round-trip compromised. Basic of service.
consumption may be Hygiene education
compromised.
Basic access Within 1 km / Average High High
within 30 min approximately 20 Hygiene may be Hygiene education.
round-trip litres per capita per compromised. Laundry | Provision of improved

day

may occur off-plot

level of service

Intermediate

Water provided on-

Average

Low

Low

access plot through at approximately 50 Hygiene may not be Hygiene promotion still
least one tap (yard | litres per capita per compromised. Laundry | yields health gains.
tap) day may occur on-plot Encourage optimal
access
Optimal Supply of water Average 100-200 Very Low Very low
access through multiple litres per capita per Hygiene may not be Hygiene promotion still

taps within the
house

day

compromised. Laundry
may occur on-plot

yields health gains

Source: Howard & Bartram (2003), referred to in WHO (2006)

The table shows, thatonlythes vi ce | evel s, classified as
are regarded as having (very) low risk from po
according to the WHO.

The service | evel i No ask forepabticcheakhsthua belng dabsidiesi asa v e
iNone safe water supplyo. ABasic accesso, whi ch

WSS, is, according to the above classification, also classified asaf@n

However, thereiscertaingy gr ey area between fAbasic assesso
(onpl ot) a c c e spot). Far example, @ standpipe within 12@00metres, would not require
much time (515 minutes) to collect water, and can supply high quality water.

Waer quantity

Guidance on what minimal water supply means in termguatity (measured in lcd) can be
obtained from looking at standards or practices in other countries, as well as at relevant recommendations
of the World Health Organisation (50 Icd) €gerevious paragraph).

Practical experience shows that domestic water use varies to a large extent, giving little guidance on
minimal quantities:

1 In Canada, the domestic water use was 638 litres per person per day in 1999,(RIRJan
1 Inrural settlememstin China, domestic water use (in 1993) varied from less than 56.¢cd (

Anhui, Shaanxi, Gansu) to over 110 ledg Beijing, Shanghai, Xizang), in many regions
between 50 Icd (Sichuan, Yunnan, etc.) (FAO, 2007);

1 In Brazil, in a rural settlement iMinas Gerais, the average water use of households with an

individual water source is on average 25 lcd. Households that have to collect water from a
distance only use as little as 9 lcd (Fundag¢éo Oswaldo Cruz, 2007).
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Analysing the domestic water consunoptipattern can give more guidance on identifying minimal
water supply. An example of water supply practice in Holland is given in Figure 3.1.

Figure 3.1: Domestic water use per capita per day in the Netherlands

140
lcd @ Other tap water use
120 A
100 B Toilet flushing
80 @ Laundry
25
s 24 25 B 25 20
60 - = 7 7| B Washing dishes
10 12 10
40 7 52 O Bath, Shower, etc.
oo 4 a2 82 8
0O Food preparation, drinking
0 & T e 2 ===
1980 1985 1990 1995 1998 2001 2004

Source: MNP, 2005

This graph shows the development of water supply in the Netherlands during the perid2D0980

One can see that the use of drinking water varies between 105 litres per capita per day (Icd) to almost
140 lcd in 1995. After 1995 a slight decrease inewalse can be observed, due to technical innovations
(less water use for flushing toilets, less use in washing machines).

Critical water use (for drinking and food preparation) is orilg Btres per day, or some 3% of total
domestic water use. This, comed with water for washing dishes and laundavguld total about 30 litres
per day.

Most water in the Netherlands is used for personal hygiene (bath, shower): about 50 Icd. Whereas in
Holland, almost all houses are equipped with a bathroom/shower witlvatet supply, such a service
level is seldom in place in rural Armenia. This obviously leads to a lower average demand in rural
Armenia. Anecdotal data from rural househoids/hich have to boil water for bathinig suggest that,
typically, 20-30 litres pe day is quite enough for personal hygiene.

Based on this assumption one would conclude that, on avera@® 160 would be the minimal
amount of water needed to meet the minimal needs of a human being (water for drinking, cooking,
washing dishes, laungirand personal hygiene).

Distance
Following the WHO guidelines, a distance of near zero would be preferable. MDG targets refer to a

maximum of one kilometre. It can be argued that access to a public tap withmelf@3 can also be
considered to be a reanable solutiofi.

1 SNiP (Industrial standards used in the former Soviet Union) aféeict EECCA countries requires that standpipes
should be no further than 10@etres from dwellings. Also, the draft law on drinking water states (in article

17.3.a)

communi ty

ffensuring
(with a

of provision

maxi mum 100
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For at least 5% of the rural population living in the fringe Hrsach public supply near the home will
not be possible at reasonable costs. As the census reveals, in such cases water is taken in from
streams/rivers, wells, or individltanks.

In practice, this implies that the rural population, which cannot be served by a central system
(estimated to be at least 5%), should have another form of minimal water supply that takes into
consideration distance. Options would be:

f Own fApdoteGarece

f Bring in water with water trucks, although th
be an improvement, if the water that is brought to remote places is of good quality (checked by a
water company) and is sold at reasonable cdstsritay well be below the actual costs of
bringing the water to remote places, and this would therefore imply that subsidies are needed to
connect this part of the population).

Figure 3.2: Public and self-supplied populations in the United States, 1955 - 2000
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g 200 mSell Supply
E
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=
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1855 1960 1985 1970 1575 1930 1935 1990 1994 2000
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Fercent of population supplied by a public water-supply syvstem
Source: USGS
That Asel f supplyodo is not uncommon, even in on
shown by Figure 3. 2. It shows that, in the Unit

suppliedo.
The conclusion for distance is the folling:

Each rural inhabitant should have access to safe water (from at least a standpipe) in a distance not
further than 10@netres from the house.

If it is technically or economically impossible to construct a branch of the public water system near
the ouse, public authorities should either all ow
regularly check water quality and advise users on best practices (at no or little cost to the user), or they
should bring in water to remote consumers by wateks (again, at a reasonable price to the consumer).
They could possibly also help construct individual water tanks to bridge the days without supply.

" Outside the core and outside the (potential) service area of public water supply.

'8 One of the most important issues about the protectiowatter source is to prevent storage and spilling of
pollutants in the vicinity of the source, or that animals can enter the "protection zone" of the source.
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Water quality

Ensuring drinking water quality in most cases requires the intervention of professissdssing
quality is already a professional job (using testing equipment in laboratories), producing high quality
drinking water (with no risk to connected clients) involves some form of treatment (in many cases
chlorination) and high skilled labour to eqate equipment.

So ensuring water quality requires an institutional set up and equipment, with sufficient access for
rural water producers (the water companies, but also individual villages or even individual houses) to
highly qualified workers.

At present, these preequisites are generally not in place in rural areas. How this should be organised,
especially for settlements without water companies and for individuals who have their own water source, is
at this moment unclear. A solution could be t@bbksh intermunicipal water bodies, which could perform
certain tasks of water suppliers (quality checks, planning, administration, etc.), or professional water
companies throughout the country, as these companies could ensure water quality, professimesit,
etc.

Water service quality

Apart from quantity, distance, and (biochemical) quality of drinking water supply, the water service in
rural areas should also be regular. In the Poverty Reduction Strategy Paper, 24 hours per day service is
targetedfor rural piped water supply by 201Zhis will hardly be feasible, as in the current situation
regularity of water service in rural areas is one of the smasttioned problem® A more practical
approach may be to assume at least eight hours water @goplay (which is also proposed in comments
by the Kfw).

For the households not connected to piped water, the situation may vary. On the one hand, households
with their own water source may have regular supply throughout the year. On the other hand, for
households without own supply (for example, when the water is brought in by water tankers) service may
be irregular ¢.g once a week).

To a certain extent, regularity can be dealt with by storing water (for central or decentralised supply,
in reservoirsestablished at homes of the households). In cases of supply bypgpedrsystem, individual
storage facilities could be considered to be the responsibility of the public authorities (so as to guarantee
regularity).

Defining MWSS

In the previous sectionproposals have been developed to materialise the MWSS concept. But still a
few questions need to be answered before a final proposal can be developed:

1 Do MWSS apply to thevhole country (so should be applied in each and every settlement) or are
MWSS to bespecifiedfor each settlement(as may be read from Chapter 4, Article 17.4 and
17.5 of the Draft law on drinking water)?

1 By whichdatethe MWSS should be implemented in all settlements in (rural) Armenia?

9 According to the results of the JICA questionnaire, 56% of rural settlements declare thauwaterlsy i s fnot
sufficient in a period of a yearo, another 22% dec
year o. According to the team survey amongst sett]l e

per day and 6.5 days a weekgsAnnex 4).
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1 Should the MWSS regulate mainstream water suppshould it rather regulate the
fiexempt®i ons

The draft law anticipates that MWSAil be locations peci fi ¢ (although al so
bodies on water systems management and health, wi
sayaccording to the draft law). This would be an inefficient soldtjeand would leave much uncertainty
for the consumers. It is therefore advised to makmiform MWSS applicable to the whole territory of
Armenia.

A cleartimetable for the implementationrahe achievement of the MWSS should be set, comparable
with the timetable for the implementation of the rural water supply targets in the Poverty Reduction
Strategy Paper.

The question of whether the MWSS should regulate the mainstream of drinkingswppdy or
should just regulate the exemptions also needs an answer.

In most developed countries, water utilities are obliged to deliver water to whomever asks for it, in
guantities demanded by consumers (assuming that the consumer is willing and afp)e ltogractice this
means that water companies or utilities have to build and maintain facilities that can meet the demands of
their customers (which is logical in a market economy). In cases where this is not pasgitite (high
coststosupplywate t o remote customers: the fAexemptionso),

In Armenia, rural water supply is often already above the proposed minimal quantities6@®1cz),
and onplot. This implies that MWSS for these consumers should not beitine target, as this would
decrease their current service level. This would obviolisiit the targeted rural population to be
supplied with MWSS, to the group of inhabitants (and settlements) where the above outlined MWSS are
currently not met.

Figure3.3 gives an example of how MWSS could be implemented for rural water supply.

Figure 3.3: Indication of rural water supply in Armenia, according to MWSS, 2015, by type of connection

20 According to the comments of the KfW, the MWSS should rather regulate exemptions than the mainstream,
ensuring availability of the minimal water supply to those who do not have it at present.

% For each community with own central water syppliscussions and decisions can be foreseen, taking a lot of time
and money, but probably resulting in more or less the same standards. Moreover, if at the central (or even
world) level, decisions have already been made on what is desirable or noheslibtaprofessional
evidence, it is difficult to imagine how such information can be challenged by less specialised/qualified
people in rural areas of Armenia.
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Assuming

that ,-hdwgsed hand r fowarsdtsiofil MVESS are dirbady mete q u i r

MWSS would mainly address the rural population and settlements served by standpipes or without access
to central drinking water supply, partly by extending the central supply and partly by ensuring that

individual water sourceg r e

Aiprotectedo.

Taking into consideration the foregoing analysis, the following definition of a unified MWSS is used

in the further analysis:

1 All rural inhabitants should have regular access to quality drinking water via centralised water
supply systemsor from individual sources (protected wells, springs, boreholes, and surface

water or water tankers);

9 The minmal amount of water should be 50 Icd;

1 The distance betweedhe tap/individual source andtbeo n s u mer 6 s

100 metres;

dwel |

9 Regularity (in case of piped water supply): eight hours per day as a minimum;
1 The MWSS should be achieved by 2015

3.2.2 Millennium Development Goals for water supply and sanitation

Millennium Development Goals, or MDGs, adopted by the general assemblyeotUN of 8
September 2000, aim at reducipgverty and inequality. MDGare formulated for eight goals including
poverty reduction, education, child care, health, etc., as well as for environmental sustainability (Goal 7),
and more specifically for wateupply and sanitation (Target 10, Indicators 30 ad 31). Goals and targets
are timebound and refer to 1990 as a base ¥eard 2015 (in general) as the target year.

The official UN definitions for the MDGs for WSS are presented in Table 3.2:

Table 3.2: Millennium Development Goals, targets for Water Supply and Sanitation

Goals and Targets
(from the Millennium Declaration)

Indicators for monitoring progress

Goal 7: Ensure environmental sustainability

Target 10: Halve, by 2015, the proportion of people
without sustainable access to safe drinking water and
basic sanitation

30. Proportion of population with sustainable access to
an improved water source, urban and rural

31. Proportion of population with access to improved
sanitation, urban and rural

Source: UN, 2007, Official Millennium Development Goals website (www.un.org/millenniumgoals/)

t hese
water

To under st and
to fAan i mproved
should be understood:

definitions well, one

ng sh

need:

sour c e do tleerIN definitionpthedodlosvidg s ani

1 Water Supply. "Improved" technologies include: house connection, public standpipe, borehole,

protected dug well, protected spring, rainwater collection. "Not improved" technologies are:
unprotectedvell, unprotected spring, vendprovided water, bottled water (based on concerns
about the quantity of supplied water, not concerns over the water quality), and tanker truck

provided water. It is assumed that if the user has access to an "improved smrceich a
source should be likely to provide 20 litres per capita per day at a distance of no further than

1 000 metres; and

# However, the official MDG Target 10, does not mention a base year specifically, so prestaferblyce may also

be made to another year than 1990 for Target 10.
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9 Sanitation. "Improved" technologies include: connection to a public sewer, connection to a
septic system, potftush latrine, snple pit latrine, ventilated improved pit latrine. The excreta
disposal system is considered adequate if it is private or shared (but not public) and if it separates
human excreta from human contact in a hygienic manner. "Not improved" are: servickedr buc
latrines (where excreta are manually removed), public latrines, latrines with an open pit.

If the definition of the UN is followed for Armenia it implies that, in 2001, at least®? é¥he rural
popul ation already enj oynpdr owatdedr tsewphmlioyy ogé rewi, ¢ eas
90% enjoyed them (sum of #Ain dwellindgdo, #Ain build

Figure 3.4: Rural water supply in Armenia, 2001/2006, by type of connection

Yard tap
16%

Yard tap
24%

Source: Based on Armstat, 2001 and analysis of JICA and TME surveys

Given the large quantities of water available for the rural population (see Chapter 2), it can be
assumed that the vamajority of the remaining 26 % of t he rur al popul ati on

sppplyo.

Assuming a near zero implementation gap of the MDG for WSS, adaptation of the MDG for WSS
would have very little practical impact.

For sanitation, the situation is less clear as no reliable statistics exist on the sanitation situation in rural
areas According to the statistical yearbook only 3% of the rural population had access to sewerage in 2004
(ARMSTAT, 2005). This is in accordance with the results from the surveys performed during this study
amongst water companies (0.25% of the populatidhénsample connected to sewerage) and settlements
without WSC services (4.5% of the population in the sample connected to sewerage).

2 Figures for 1990 are not available; the earliest figures relate to 1995. In 1995, 73% of the rural population had &nééss to d
water supply, with a daily supply of 117 Icd. Afte395, access increased to 75%, but supply reduced to 34 Icd
(ARMSTAT, "~ Housing conditions of populationodo, Statistic
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Figure 3.5: Water sanitation in rural Armenia, settlements without WSCs, 2007
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Source: Based on analysis of TME surveys

Figure 3.5 shows that most of the rural population use individual pit latrines. If this is close to the
reality of the fact then almost all rural inhabitants already have improved sanitation, and therefore
implementation of the strict definition of MDGs farral Armenia would have little implication.

3.2.3 MDG for WSS in Armenia according to the Poverty Reduction Strategy Paper
In Armenia, the MDGs have been made operational in the Poverty Reduction Strategy Paper (PRSP),

which addresses many aspects ofgsty reduction, including targets for rural water supply:

ithe access to safe supply in rural settl ement so
70% by 2012 (and 2015) (page 35, PRSP)

In the PRSP fis af-glotsupply'hy acéntraised (piped) system In addition, the
PRSP states that by 2015 the supply shoul@digours per day. Obviously, this is much more ambitious
than the UN definition of the water supply MDGs discussed above.

Figure 3.6: Indication of rural water supply in Armenia, according to the PRSP, 2015, by type of connection

Source: Poverty Reduction Strategy Paper

The PRSP refers to the situation in 2001 as a reference year rather than 1990. This is done for the
practical reason that most EECCA countriek ldata for 199¢.

“The PRSP states, in point 368, AA centralised water s
ur ban and 45% in rur al -potrsepphsioFigudddi(200l oi nci des wi th
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Figure 3.6 gives an indication of rural water supply after the targets on WSS set in the PRSP are
achieved. Oplot supply will increase from 45% (in 2001) to 70% (in 2015). Also, part of own supply will
be replaced by public taps (staimhs). Compared to the types of connection in the baseline (Figure 3.4,
2006), there will only be a small shift (as in the baseline in 2006, 68% of the rural population is already
connected to oplot supply).

3.2.4 Combining MDGs for water supply with MVES

In the previous sections, operational definitions of the MDGs and MWSS have been developed. These
definitions are based on the information that is currently available, using guidance from the WHO and
international experience, on the one hand, and spétifirmation available for Armenia on the other.

When comparing the MDGs for WS in Armenia (the official definition and the interpretation
suggested in the PRSP), with the MWSS, the following can be said:

1 In comparison with the official definition of MDGsr rural WS for Armenia, the MWSS would
be more ambitious in every sense;

1  When compared to the MDGs for rural water supg$/defined in the PRSPMWSS are more
demanding than the MDGs for WS, as the MWSS assume that 100% of the rural population
shouldbe supplied with water (of which a part with minimal quantities and distances);

1 However, the MWSS are also less demanding in that the MDGs, as defined in the PRSP, require
that the orplot water supply should have increased to 70% by 2015, whereasrnbigégulated
by the MWSS. Moreover, for piped systems the PRSP targdtei4vater supply, while the
MWSS assumes only eight hoursd supply per day

The practical implications of a combined policy package to achieve both MDGs and MWSS can be as
follows:

1 To assure meeting the MWSS, households with no public supply should get close (within
100metres) access to water. This can be achieved by various means:

Establishing stang@osts nearby (within 10@etres);

Shift individual watoert os ofuprrcodtse cftreodm founnepsr ot ¢

Individual water reservoirs to be supplied by publbntrolled and financed tank&ucks;

Connection to piped water,-lrouse or by yard tap;

1 To assure meeting the objectives on WSS set in the PRSP, the share of househotdplatith
supply should increase slightly.

In the fiextremeo situati on, the MWSS and PRSP d

% Because there is a lack of statistical data for the reference year 1990, because of the practical assessment that over
10 years the situation probably did not impréragher worsened), or because the official MDGs for WSS
do not explicitly refer to 1990 as the base year.

%n practice this may often mean that the current situation is legalised and surveyed/monitored by public (water)
authorities.

53



1 PRSP may target the already publisrved population (replacing standpipes yptmt
supply);
1 MWSS target (mainly) the population without public erasupply (assuming that the publicly

served rural population has access to at least 50 Icd). Thus implementing the MWSS would help
achieve more social equity.

Assessing the currersituation visa-vis the proposedWSS, is outside the scope of the current
project, as it would require a very detailed data collection actividowever, if a MWSS is adopted, it
would be expedient to adjust the PRSP accordingly.

3.2.5 Water supply

On the basis of the considerations discussed, policy packages can be def@lopel WS. The
following table gives an overview of the possibilities.

Table 3.3: Possible policy packages that can be simulated on rural WSS

Policy package Description
MDGs for rural WS as defined in the PRSP Increase i by 201571 on-plot WS to 70% of the rural population
MWSS Regular supply i by 20157 for currently not publicly supplied rural

consumers and settlements (about 25%) with at least 50 Icd and at a
maximal distance of 100 metres

Combined MDGs (PRSP definition) with Increase i by 2015 i on-plot WS to 70% of the rural population and
MWSS regular supply i by 20151 for currently non publicly supplied rural
consumers and settlements (about 25%) with at least 50 Icd and at a
maximal distance of 100 metres, for at least eight hours per day.

For the final model simulations, the following scenarios have been chosen:
1 MWSS, which can be seen as a minimal policy scenario;

1 Combined PRSP and MWSS targets approach. As in 2006 already 68% of the rural population
had onplot supply, in the simulationstarget of 75% has been assumed. Two alternatives have
been simulated:

- Policy 1: which assumes that, in each settlemenplonhsupply (if needed) is increased in an
average way (for all settlements the same targets, unless in the current situation the-76%
pl ot supplyodo target is already achieved);

- Policy2: this assumes that the gap between current and targepot sapply is filled by
first addressing larger settlements (as it is expected that this will reduce costs).

1 Maximat this scenario simulativhas been added to get an indication of maximal possible
improvements. In this approach it is assumed that all rural populations will be served by central
supply and will have ihouse taps (except for the 5% of rural population that lives outside the
core of the villages).

?This is also recogsed by experts from the KfW, in a letter to the SCWS in which the initial steps in this project are
addressed: fAFor making justified deci sdquantty, regar di
technology, regularity, quality, etc.), as et before assigning any authority with the responsibility for
enforcement, the Government of Armenia will need a comprehensive study. The study should cover all
settlements and considénter alia, availability of water sources and possibility to defiveter at
reasonable costs (particularly taking into account affordability issue). However, for the purpose of the FS
for rural WSS, supply of piped water (approx. 50 Icd, eight hours per day frompesdlocated within
100metres from dwelling), whitis appropriately treated in order to ensure safety for the health
(according to the national standard) could be defi
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3.2.6 Rural Sanitation

Neither the Poverty Reduction Strategy Paper, nor the Note on Mié&8onrural water sanitation
as a priority. Moreover, comparing the current situation with the UN MDG targets for sanitation leads to
the conclsion that little (urgent) action is needed in rural Armenia.

As the water supply system develops, more rural households will install bathing facilities and flushing
toilets. On the one hand, this may increase the production of wastewater and thus tfe neme
advanced sanitation solutions (septic tanks and simple sewage systems). On the other hand, the description
of the current situation shows that, currently, quantitative rural water supply is almost four times higher
than strictly needed for drinkg water supply, according to western European standards. From this point of
view, it is likely that the amount of wastewater produced by the rural population would decrease in the
coming years, which would indicate that no action is needed in the simort te

Though some improvement can be imagined, for example a shift from (simple) pit latrines to simple
septic tanks, another option would be to gradually start treating wastewater by reed bed filters, which can
be built individually or collectively at (vepylittle cost®.

An issue that could be addressed in the FS for rural WSS would be the upgrading of the sanitation
infrastructurefor public buildings (administratiorschools, hospitals, etc., totalling some@ buildings).

3.2.7 Modelling rural WSS

When model l ing rur al settlements in Feasible, s

1 In Armenia, about 4@5% of the population is served through long water main transmission
pipes, connecting rural settlements to distant water sources. This itiot present, thus
cannot benodelledexactly in Feasible. It is assumed that the costs of such central supply is
comparable with the costs of individual water intakes for rural settlements;

1 The average amount of water supplied to rural inhabitamsli® range of 400 lcd, which is
considerably higher than default values in Feasible (and these defaults refer to satisfactory supply
in European countries). This indicates oversized networks in (rural) Armenia (or water uses other
than household purposdike irrigation), but also that if the currently supplied amount of water
would be modelled in Feasible, the costs of operation and capital replacement (or re investment)
would be overestimated;

1 Regularity: in Feasible it is assumed that the less haurdgy supply is available, the higher the
costs to supply a certain, fixed amount (say 50 Icd). Therefore, increasing regularity in
combination with a fixed amount of water (lcd) leads to lower total expendituFesmodelling
reasons we have applied dest water uses per capita in the policy scenario simulations (50 lcd
for standpipes, 100 Icd for yard taps, and 150 Icd ttromse supply).

3.3 Results of simulations, water production/demand

The policy scenarios aim at increasing the quality of waipply. A first result is the availability
(production and/or demand) of water in the different simulations.

BFor as little as G4 15 (AMD 7000) per capita, a simple
range of costs (depending on the type of pollution to be treated, the way in which the reed bed is
constructed, and the possibility of ngilocal materials and labour).

2To supply a certain quantity of water in less hours per day means that the capacity needs to be larger (larger
diameters of pipes).
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Table 3.4: Per capita water production/demand in the different scenarios (in lcd)

Current Base line Minimal Policy 1 Policy 2 Maximal
oversized Water
Supply
Standards
Aragatsotn 253 117 117 117 117 150
Ararat 125 77 77 94 94 150
Armavir 256 88 88 101 103 150
Gerharkunik 294 93 93 101 102 150
Kotayq 275 102 102 104 104 150
Lori 152 74 74 103 105 150
Shirak 294 97 97 108 105 150
Syunik 274 99 99 101 99 150
Tavush 296 94 94 106 103 150
Vayots Dzor 474 94 94 103 104 150
No supply (at present) 40 89 95 150
AWSC 658 132 132 132 132 150
Armavir, Nor Akung 29 127 127 127 127 150
Lori WSC 416 75 75 115 112 150
Shirak WSC 516 108 108 109 110 150
Total 400 92 94 107 107 150

Source: Feasible simulations, 2008

In the MWSS approach, the amount of water availahlgincreases for inhabitants that are currently
not served by central supply. In the policy scenarios, water availability increaseseamhabitants get
onplot supply (with 106150 Icd instead of 50 Icd for standpipes). In the maximal scenario, water supply
increases to 150 lcd, which is still almost three times lower than in the current situation with an oversized
water supply infrasucture.

3.4 Results: annual expenditures

The scenarios were simulated using the Feasible model and estimataslferpenditures for the
various scenarios are presented in the next table.
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Table 3.5: Annual operational and maintenance and re-investment expenditures (excluding renovations and
extensions), after achieving scenario targets (2016), AMD million

Present Baseline MWSS Policy™ Maximal

oversized
Aragatsotn 117 94 96 96 122
Ararat 37 32 35 41 61
Armavir 134 88 96 113 171
Gerharkunik 206 144 154 167 231
Kotayq 292 208 215 216 257
Lori 232 183 189 220 262
Shirak 88 59 62 66 78
Syunik 280 183 188 188 233
Tavush 237 154 161 170 206
Vayots Dzor 148 83 87 92 109
No supply 0 0 50 91 122
AWSC 1791 1105 1105 1105 1238
Armavir, Nor Akung 45 54 58 58 65
Lori, Lori WSC 60 35 37 50 61
Shirak, WSC 92 59 63 63 79
Total 3762 2482 2595 2735 3294

Source: Feasible simulations, 2008

This table shows that there is no large difference in costs to operate and maintain the water supply
system in the various scenarios. It even appears that, theoretically, all scenarios would be less costly than
mai ntaining the present oversized infrastructur e,
in water supply system optimisation.

3.5 Renowations and investments

The baseline assessment already showed that renovating the current infrastructure (and at the same
time optimising it) would incur large investments total about AMD 35 billion& G 7 9 srds abput
50% of the infrastructure wéidineed renovations and optimisation. Assuming that renovation is completed
in 16 years, each year 6% of the needed renovations will need to be completed at a cost of AMD 2.2 billion
@u 5mln). This ias &boptr AVMB a? 0 @cis quie afforslable forsrweat v e d
Armenia.

Al though two APolicy scenarioso havewhasteaovedl msuksat ed,
between the two scenarios are minor.
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Figure 3.7: Needed additional investments to achieve targeted water supply in the different scenarios, 2008-
2015 in min AMD
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The additional investments tgpgrade and extend theater supply infrastructure tbe targeted levels
in the different scenarios are shown in Figure 3.7.

Total investments in extensions to achieve policy targets are smaller than the funds needed for
renovations of the existing infrastructure.

To achieve MWSS, AMD 2.5 billiont 5.2 mln) needs to be inves
extensions. If the investment is implemented in the periodi2WIS (eight years), the annual investments
will be AMD 310 million. Not surprisingly, 90% of these investments shall be concentrasettlements
without WSC services, about 50% would be made in settlements without central water supply, and the
other 50% in settlements with central water supply. In the latter case, the MWSS investments would
mainly relate to creating easier access todygpes and increasing the number of standpipes in these
settlements. In settlements with WSC services, few investments in extensions need to be made to achieve
MWSS service levels.

To achieve the targets of tilicy scenario, AMD 5.5 biliongd 12 ml n) needs to
Therefore, annually, AMD 690 min must be invested in extensions in the periot220®38 As Figure 3.7
shows, in this scenario also, most investments (90%) are to be made in settlements without WSC service
(and 1/3 in selments with currently no water supply).

Therefore, with regard to the two main policy scenarios, the conclusion may be that the focus of
overall investments will be on renovations rather than on WSS infrastructure extensions needed for
achieving the targf of MWSS and/oPolicy. For MWSS, the total investment expenditures for extensions
(of AMD 2.5 billion) are only a small fraction (< 10%) of the need for renovations. For the policy
scenarios, investments in extensions (AMD 5.5 billion) are five timasrlthan needed investments for
renovation. Only when policy would aim at maximal supply (which is currently not realistic for the
medium term), total needed investments in extensions would be comparable (though still 1/3 lower) with
the investments for n@vation.

3.6 Sanitation expenditures

As mentioned in Section 3.3.2, no targets for rural sanitation are set in the FS for rural WSS.
However, it is also mentioned that it would be good to improve at least the sanitation in public buildings. It
can beestmatedthat suchimprovementswould cost several million euros (B0 systems at costs of
bet we@®®O0U[ AMD 450 000] and u 10 000 [AMD 4.5 mill
invest ment of about G 10 mi5lo00iper systemnrfor QAMsRsterhs).5 bi | | i
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3.7 Overview expenditures

Figure 3.8 gives an overview of the total expenditures, as discussed in the previous paragraphs.

Figure 3.8: Annual expenditures in the various scenarios and needed expenditures for renovation or the
existing rural water supply network (in AMD million)
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It can beseen that the largest challenge is the renovation of the rural water supply network at a higher
rate than is currently the case. For the MWSS andPtiliey scenario, the additionalinnual expenditures
in extensions are relatively limited.

3.8 Financing

The amount of financavailablein the baseline scenario has been estimated at about AMD 3.4 billion
in 2007 ,droppingto AMD 1.9 billion in 2010, and then slowly increasing to AMD illion in 2015. The
user charge revenues increases from AMD 1.1 billion in 2007 to 2.5 billion in 2015.

For the policy scenarios discussadditional sources of finance are considered:

1 User charges: compared to the baseline, there is a slight inoréhseshare of population with
access to water supply, as well aspbot supply. Therefore, compared to the baseline simulation
(92 Icd), more water will be sold (MWSS 94 Id@blicy 107 Icd; Maximal 150 Icd on average)
and thus increase the total reuen of user charges;

1 A principle agreement exists on a loan from the Asian Development Bank (ADB), which will
partly be used for rural water supply;

1 In supplement to the loan, the Armenian government will finance part of the investment.
The total agreementf the ADB loan involves US$ 45 million (US$ 15 million for 2008/2009, US$
30 million for 20162013; 80% financed by ADB, 20% by the Armenian government). About US$ 28

million of the US$ 45 million will be spent on rural water supply. The assumptions afexe how this
money will be spent during this periadeshown in the following table.
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Table 3.6: Assessment of ADB loan and budget contributions for rural water supply 2008-2015°".

2008 | 2009 2010 2011 2012 2013 Total
Total In million US$ 2.80 6.53 4.67 4.67 4.67 4.67 28.00
ADB In million US$ 2.24 5.23 3.73 3.73 3.73 3.73 22.40
Armenian In million US$ 0.56 1.31 0.93 0.93 0.93 0.93 5.60
central gov
Total In AMD million 860 2006 1433 1433 1433 1433 8 596
ADB In AMD million 688 1 605 1146 1146 1146 1146 6877
Armenian In AMD million 172 401 287 287 287 287 1719
central gov
Source: SCWS, October 2007
As well as this loan, the KfW has also provided a grant, for three years @& 0) , of i n to
million (& AMD 585 per year). This grant falls o

supporting fimanagement contractso.

Figure 3.9: Assessment of available finance in the various scenarios
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An overview of the total available finance in the different scenarios is given in Figure 3.9.

User charges will, in all scenarios, become a more important source during the perib202608
Thedrop in finance in the baseline (due to finalisation of the KfW loans) is more than compensated by the
newly acquired financial resources form the ADB loan and central budget contributions (linked with the
ADB loan). Therefore between 2008 and 2013, abbdMD 4 billion in total will be available for rural
WS.

3.9 Financing Gap

In this section, for the three scenarios simulated, an assessment will be presented on the balance
between expenditures and available finance.

The baseline results can serve g®iat of reference. In total, for the period 20Q@15, expenditures
are estimated at AMD 39 billiod@ 87 mln) and avail abl&i f50namlicne) .atT
financing gap, in total, is AMD 16.5 billion (or
The lack of finance in the baseline is mainly linked to the inability to finempenditures for renovations
and reinvestments, especially after the projects by the four WSCs will be finalised.

311 US$ = 307 AMD.
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In Chapter 2, it is argued that closing the finanayag in the baseline with additional allocations
from the central budget, and with f@and grants, looks realistic and would not require more th&n 0.3
0.44% of the estimated central public budget (2009).

In fact, some of the needed additional finance has already been arranged for the period (see Table
3.6). In total AMD 8.6 billion in aditional finance (ADB and central government) will become available
between 2008 and 2013. This already covers slightly more than half of the needed additional funds in the
baseline.

3.9.1 MWSS scenario

In the MWSS scenario, the financing gap is reducedhpared to the baseline. This is mainly due to the
additional loan and budget contributions.

Figure 3.10: Estimated financing gap for rural WSS in Armenia, including renovations, loans and budget
subsidies, in the Minimal Water Supply Standards scenario (in AMD x 1 million)
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Source: own assessment, 2008

Figure 3.10 shows thamntil 2008, sufficient finance was available. Until 2013 most key expenditures
(except for part of the fmmvestments) can be financed. In total, expenditures are estimated at42MD
billion(3u 93 mln), agaiamist7 3ANMD n3 3 alvialill iadd e( fi nance. ¢
to AMD 9 bilion@u 20 mln), or 21% of tot al expenditures.

The figure also shows that from the expresnaditur
needed to implement the MWSS policy, are relatively small compared to other expenditure categories.

If the MWSS scenario is implemented, the question arises as to if a financing gap will really exist as
outlined. The exipesnehn 6 u¢teocadompgenygafieefor the dep
is rather Aindicative or administrativeodo than a F
term, lack of ranvestment will result in growing accumulated depreciation of fixestas thus gradually
deteriorating the infrastructure.

The pace of renovation can also be differentiated (at the moment, it is assumed that in 16 years the
infrastructure will be totally renovated, but of course this can be phased, if needed, to tuapttilable
finance).
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In 2015, the main sourad finance will be user charges (AMD 2.9 billion), this being almost enough
to finance operational and maintenance costs, renovations, and the relatively small expenditures for
extension of the service to M8E level.

If, between 20082015, revenue from user charges were increased to cover the financing gap, water
tariffs (rates) should be increased by 9.8 % annually, and collection efficiency improved drastically (up to
100% of billing). In 2015 this wouldesult in 92% higher user charges, as shown in Figure 3.11.

Figure 3.11: Balanced financing gap for rural WSS in Armenia, by increasing the user charges (92% higher
2015), in the MWSS scenario (in AMD x 1 million)
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Source: own assessment, 2008

Such kindsof policy to bridge the financing gap, would lead to water tariffs, in 2015, that would be
sufficient to cover all expenses linked with water supply after 2015. As a result of the increase in tariffs, an
average household would pay AMD @30 per year i2015@0 51 per year).

Of course, other financial resources can also be used to bridge the financing.cgdmdget
contributions for investments, additional loans. This would (at least at the short term), lessen the financial
burden to rural households.

3.9.2 Policy scenario
In the Policy scenario, the financing gap is reduced, compared to the baseline. This is, as in the
MWSS scenario, mainly due to the additional loans, grants, and budget contributions. It is only very

partially due to the increase in usgtrarges revenues (which will be somewhat higher as the level of
services increases).
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Figure 3.12: Estimated financing gap for rural WSS in Armenia, including renovations, loans and budget
subsidies, in the Policy scenario (in AMD x 1 million)
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Source: own assessment, 2008

Figure 3.12 shows that until 2008, sufficient finance was availbloi. 2013 most key expenditures
(except for part of the rmvestments) can be financed. In total, expenditures are estimated at AMD 45
billion(@d 100 ml ANID33.8Mliwn @B t74 mln) of available finan
gap is limited to AMD 115 billionfd 25 mln), or 26% of total expendi

The figure also shows that from the expeéaditur
MWSS policy, are still relatively small compared to other expenditure categories (although not as small as
in the MWSS scenario, but still amounts to only 1/3 of the needed expenditures for renovations).

Also in thePolicy scenario, the question arisas to if there really will be a financing gap. As was
already said above, the-tenve st ment expenditure category is rat
hard inevitable expenditure category. Totalmegestment expenditures are estimated at AMDbillgon,
which is roughly 30% higher than the estimated financing gap. For renovations, total expenditures are
estimated at AMD 16.5 billion, but this number can partially be adapted to the actual availability of
finance. Therefore, by phasingirevestmats and renovations, the financing gap of AMD 10 billion can
be decreased or even balanced.

In 2015, the main source of finance would be user charges (AMD 3 billion), almost being enough to
finance operational and maintenance costs and renovations. Howeveelative small expenditures for
extension of the service tBolicy level (75% onplot supply) could, in 2015, not be financed without
adaptation of the budgets for renovation eingstment.

An option to balance the estimated financing gap isdoease water tariffs and collection efficiency
(up to 100% of billing). If, for example, the cumulative financing gap for the periodi 2028 should be
brought down taerqg in total AMD 11.7 billion N26 million) additional user charges should be collected.
An annual increase of 12% per year of user charges (which would lead to a 120% high@riesaiar
2015 comparedo 2007) complemented by the improved collection efficiency would generate enough
revenues. This is shown in Figure 3.13.

63



Figure 3.13: Balanced financing gap for rural WSS in Armenia, by increasing the user charges (120% higher in
2015), in the Policy scenario (in AMD x 1 million)
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Source: own assessment, 2008

The 120% increase of tf#s would lead to almost six times higher revenues of the user charges
(instead of three times with stable tariffs). The annual water bill in 2015 would be on average 120 m3 *
AMD 220 per m3 = AMD 26 500 per househodd (4 59 per year ).

In 2015, revenues of user charges would be enough to cover all simulated expenditures. In fact, there
would be a financing surplus of AMD 1.5 billion. After 2015, this surplus will even increase, as extensions
of the supply system wilbe completed, and also renovations will be in process (to be finished around
2023, at the assumed pace).

3.9.3 Maximal scenario

The Maxi mal scenario serves as a fAl andmark?o
expenditures needed and the (im)bhakwwith revenuefom available financiasources.

Figure 3.14 shows the estimated expenditures needed to achieve (almost) 100fuskitap water
supply in rural Armenia by 2015. Revenues, as in MWSSPantidy, are also shown.
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Figure 3.14: Estimated financing gap for rural WSS in Armenia, including renovations, loans and budget
subsidies, in the Maximal scenario (in AMD x 1 million)
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Source: own assessment, 2008

This figure shows that the available financial resources cover roughly 50% of ne@deditxes
(after 2009). It is therefore clear that, without additional financial resources, a maximal policy scenario is
not feasible. Total expenditures are estimated at AMD 60 bilion @ 135 mln) for the
financing gap can be estimated at 40 %, or AMD 25
year.

In the seven years between 2008 and 2015, it will ngtolssible to totally balance the financing gap
by increasing user charges. An increase of, annually, 20% (complemented by the collection efficiency at
100% of billing) would be needed, leading to a water price level ¢f3tthe 2007 level.

If the same user charge policy would be followed as withPibley scenario (price increase 12% per
year in the period 2002015), the result would be a reduction of the financing gap by AMD 12.6 billion
@ 28 million), leaving the gap at AMD 12.5 billic
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Figure 3.15: Partially balanced financing gap for rural WSS in Armenia, by increasing the user charges

(increase of 120% in 2015), in the Maximal scenario (in AMD x 1 million)

8000

7000

6000

3000 -

2000 -

1000 A

0 T T T T T T T T T T T T T T T T T T T T T T T T —

-1000

2007 2008 2009 2010 2011 2012 2013 2014 2015

OO0 &M O renovations B extensions Ore investments
@ charge revenues @ budget W |oans grants O financing gap

Source: own assessment, 2008

In2015t her e wi | | be a small financing surplus (of
financing surplus will increase, as the investment into extensions will be completed (AMD 212 fodfi
year). Therefore, preconditions for the implementation of the Maximal scenario will be in place from only
2015 onwards.

3.10 Conclusions

Two policy scenarios (AMini mal Water Supply St
fi Ma x i ma tiothave lzeenrassessed in this chapter. Both technical and financial economic results have
been obtainedFrom the techn@conomic analysis the following conclusions can be drawn:

1

Water supply infrastructure: compared to the baseline, in the MWSS scenigralittle more

water (2%) will be demanded (and thus produced). IiPtley scenario, demand will increase

by about 15 %. I n the AMaxi mal 0 scenari o, t he
fiMaxi mal 0 scenari o, t h ed will betcantiderabtydeasnthan ttief  wat er
amount presently supplied 400 Icd). Therefore, it is clear that one of the main challenges for

both baseline and policy scenarios is to downscale and optimise the present, oversized supply
infrastructure;

Total annual operational and-irevestment expenditures in the policy saamado not differ

much from the baseline: in the baseline these expenditures are estimated at AMD 2.ZMhillion (

5.5 million), in the MWSS scenario at AMD 2.6 billion, and in Badicy scenario at AMD 2.7
billion. Only in t hveuldo®amoremsignificant macease mthése, t her
expenditures (to AMD 3.3 billioAd 7 . 3 ). @amipdred  what it would costs to operate

and maintain the present oversized WSS infrastructure (annual expenditures estimated at AMD

3.8 billion& G 8.4 million), the scenarios simulated would even lead to cost savings;
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1 The analysis of needed investments in the various scenarios shows that the additional investments
needed to extend the service level of rural WSS is relatively small compared to the investments
needed to renovate/optimise the WSS infrastructure (which is foreseen in all simulated scenarios
and are estimated at AMD 35 billiodai 78 ml n] ) . l nvest ments neede
AMD 25billion@d 5.5 mln) in the MWSS &lcelrRarnmlo)and A
Policy scenario. Only for the Maximal scenario would investments in extensions come near the
investments forenovations: AMD 17.7 bilionft 40 ml n) . Therefore, the
challenge in all scenarios (apart from Maximal) will be to attract enough funds for the needed
renovations to the existing water supply systems;

1 The investments for extensionstbé WSS infrastructure are mostly concentrated in settlements
without WSC services. WSCs would have to do little to comply with the MWS $ alinci/
targets (only about 10% of total investments in extensions would be implemented by the WSCs).
The group okettlements without piped water supply (presently abo@0D@0Gnhabitants) would
require between 380% of the total investment budget;

1 Additional finance needed to implement the FS is already partially available (ADB, central
budget). Therefore, compartmlthe baseline, financing is already improved in the MWSS and
Policy scenarios;

1 The financing gap in the MWSS aRdlicy scenarios i$ due to the additional finance available
I smaller than in the baseline, respectively AMD 7 billion and AMD 10 bilbompared to
AMD 16.25 bhillion in the baseline. Simulations show that a gradual increase of water tariffs by
92% for MWSS, and 100% fdrolicy (over the period 200&015) would, in principle, generate
sufficient additional financial revenues to close tharicing gap. As a result, the average water
bill for households would increase from AMD @Q0 peryearft 27 per househol d)
AMD 23 000 and AMD 2600, respectively, per household.

The general conclusion is therefore that the two policy samnare, in principle, financially feasible,

though attention must still be paid to the (household) affordability of the scenarios (next chapter), to assess
if and what kind of social support may be needed when implementing the FS

67



4. AFFORDABILITY

4.1 Introduction

There are several ways of looking at the economic and financial affordability of a Financing Strategy.
Most common is to look at household affordability, but one may also look htttyet, or the economy as
a whole. In this chapter the affordability of the baseline and the policy scenarios will be discussed and
assessed for rural Armenia.

4.2 Affordability of the baseline scenario
4.2.1 Rural household affordability

To assess the fafdability of an FS for rural WSS for households, the costs of water services to
consumers should be compared with specific household incomes. Special attention should be given to
lower income groups. Although no hard guidelines exist on how much the mlahould maximally be,
in comparison with household income, often percentages of betwe®fa3dte taken. In this affordability
analysis, it is assumed that 3% should be the maximum.

In the baseline for rural WSS, it is estimated that total revenuasen charges will increase from
AMD 1 billion in 2006, to AMD 2.5 billion in 2015. In the current situation, it is not easy to determine
how much a household actually pays for water. As shown in Chapter 2, water companies do collect most
revenues, but githave collection problems, whereas in 80% of the settlements without WSCs no payment
mechanism exists for water. Therefore, there may be a large variety in the actual household payments for
water (ranging from zero to AMD 35 000 per year).

The expectabn is, however, that water companies will be increasingly able to collect user charges,
and also, in the settlements without WSCs, an increase in collection is assumed.

Assuming a paid use of water per household of 120 m3 per year, at a tariff of AMieL6B, the
annual water bill may currently be as high as
comparing this with the rural income distribution a judgement can be made as to what extent the policy is
affordable. This is outlined in Table 4.1

Table 4.1: Estimated rural income distribution per income quintile and share of water charge in total

household incomes (for households that pay), 2006 and 2015, in the baseline, optimistic (10%/y) and
pessimistic (6%/y) assumptions on growth of rural household income in Armenia

A

Consumption quintile |Household | Share of Household | Share of Household | Share of

income water income water income water

2006 charge in 2015, charge in 2015, charge in

household | (optimistic) | household | (pessimist) |household

AMDl/year income AMDl/year income AMDl/year income
20% poorest 581 418 2,1% 1 454 067 0,8% 996 064 1,2%
2nd 20% population 691 286 1,7% 1857 750 0,6% 1243391 1,0%
3rd 20% population 808 477 1,5% 2169 853 0,6% 1 456 285 0,8%
4th 20% population 930 820 1,3% 2843 956 0,4% 1830 153 0,7%
20% richest 1081 382 1,1% 2 346 489 0,5% 1690 990 0,7%
Average 818 677 1,5% 2 003 208 0,6% 1382185 0,9%

Source: based on Armstat, 2008 (rural income distribution per adult equivalent) and own assessment, 2008

In this assesment it can be seen that, in 2006, paying a water bill of AMD 12 000 per year per
household did not pose a problem, in general, for the rural population of Armenia. In all income quintiles,

the bill does not exceed 3% of income.
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However, making people pafor water in the near future may pose a problem. In many cases,
households pay little or nothing for water supply (with an average supply of 400 lcd). For these households
(at least 50% of the current rural population) starting to pay for water maffibeltin some cases.

Within the group of poorest rural households, there will not always be the ability to pay regularly for
water, as they have, (i) little financi al i hcome
000]), and (ii) the incomés earned irregularly (most income is generated from farm production) (see
Annex 1). Also, within this group representing the poorest 20% of population, the incomes may differ
considerably, so for maybe half ofethi i tgd ompy ($
surpassed. Therefore, at least for this group, some sort of financial support will be necessary.

An indication of the amount of support this group would need, is that roughly 35 000 households, on
average will be able to pay only 5086the bill (of 12 000 AMD per year). Potentially the subsidy would
therefore have to be AMD 6 000 * 35 000 households = AMD 210 million. However, as in 2007 the
collection of user charges is limited to AMD 1 billion (of a potential of AMD 2.5 billiomximally 40%
of the AMD 210 million would be needeide. AMD 84 million.

Obviously, however, with optimistic economic development in the coming decade, the group of rural
inhabitants not able to pay the (full) price for water will diminish. Even withoae pessimistic view on
rural economic growth, the average water bill would represent only 1.2% of income for the poorest 20% of
household. A higher economic growth (10%) would diminish the pressure of the water bill on rural
household income even further0.6% for the average, and to 0.9% forploerest 20% of population.

It can therefore be concluded that no structural or-teng income support (or other measures [see
next paragraph]) will be needed for a large part of the rural population tocentiesir ability to pay their
water bills.

4.2.2 Affordability for the budget and the economy as a whole

For the affordability of a water policy (in the baseline), there are no hard guidelines on how much of
the public budget (local, regional, and/or oatl) should or could be spent on water services.

In Armenia, the ability (or willingness) to pay for WSS services is lacking for a large part of the rural
population. Funds from the public budget will be needed to cover the financing gap. By compaitiigy wh
needed for WSS with the total budget and specific parts of the budget (or investment in infrastructure), an
idea can be obtained of the affordability for the budget.

In the baseline scenario, for Armenia, the maximal financing gap (in 2009) is testiateAMD 2.8
bilion(@d 6 mil lion), in the case -imvbesanergs a limplemeergesi.u me d
Compared to the estimate of 607 billion AMD for the 2009 central budget expenditures (MoFE, 2007), the
financing gap for rural WSS would only constitute 0.46 %hef total estimated central public budget for
2009. In 20072008, the budget contributions and (international) loans allocated for rural WSS accounted
for just 0.33% of the central budget (as planned and approved by the Parliament).

It is clear that onlffirm commitments and mediuterm budget planning can solve the question of
ibudget affordabilitybod

In Armenia, the Poverty Reduction Strategy Paper states that water infrastructure investments should
be financed by the public budget. This would imply takeast AMD 2 billion, annually, needs to be set
aside to cover needed renovations for rural water supply. If theveéstments would also have to be
financed from the public budget, rural WSS would require AMD 3 billion allocated from the public budget
in 2009 to 1.7 billion AMD in 2015.
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4.3 Affordability of policy scenarios

In the policy scenarios (MWSS aRalicy) it has been assumed that, apart from the additional finance
available through the ADB loan and central budget contributions, the finagamgvill be closed by
increasing the water tariffs gradually between 2008 and 2015. The increase in water tariffs needed in the
two scenarios is calculated by comparing the needed additional finance with additional revenues from user
charges.

This resultsn the following assumptions on water tariffs:

1 Inthe MWSS scenaridheannual average water bill per household is assumed to increase from
AMD 12 000 per yea(2008)to AMD 23 000 in 2015 (an increase of 92% compared to the
baseline);

1 InthePolicyscerario, an annual average water bill per household is assumed to increase from
AMD 12 000 per year to AMD 26 500 (an increase of 120% compared to the baseline).

Table 4.2 shows the results of the affordability analysis for the policy scenarios in 201&thfanb
optimistic income growth and for a pessimistic growth.
Table 4.2: Estimated rural income distribution per income quintile and share of water charge in total

household incomes (for households that pay), 2015, MWSS and Policy scenario, optimistic (10%/y) and
pessimistic (6%/y) assumptions on growth of rural household income, Armenia

Consumption quintile | Optimistic Pessimistic
Household | Share of Share of Household | Share of Share of
income water water income water water
2015, chargein- |chargein- |2015, chargein- |chargein-
household |household household |household
income income income income
AMD/year MWSS Policy AMD/year MWSS Policy
20% poorest 1 454 067 1.8% 2.1% 996 064 2.6% 3.0%
2nd 20% population 1857 750 1.4% 1.6% 1243 391 2.1% 2.4%
3rd 20% population 2 169 853 1.2% 1.4% 1 456 285 1.8% 2.1%
4th 20% population 2 843 956 0.9% 1.1% 1830 153 1.4% 1.6%
20% richest 2 346 489 1.1% 1.3% 1690 990 1.5% 1.8%
Average 2 003 208 1.3% 1.5% 1382185 1.9% 2.2%

Source: based on Armstat, 2008 (rural income distribution per adult equivalent) and own assessment, 2008

The results show, that the affordability threshold of 3% of household income is not surpassed for any
of the income groups in any of the two economic forecasts. For the 20% poorest housetivldn,
optimistic growth assumption, the share of the water bill in total household income would decrease from
2.1% in 2006 (baseline) to 1.8% for MWSS, and remain stable at 2.1% f@olibgscenario. Under these
optimistic growth assumptions, the MWSfd Policy scenarios do not pose additional affordability
problems compared to the baseline.

In a pessimistic approach, with lower growth rates, the share of the water bill in household income
(20% poorest) will increase to 2.4% in MWSS, or to 3%Puoilicy, in the period of 2008015. In the
Policy scenario the threshold is just reached.

It thus can be anticipated that, under less optimistic economic assumptions, a part of the poorest 20%
of the rural population would still need a more structural typsaaial support to keep the water bill
affordable.

The additional budget contributions and loans available in the policy scenarios froir2@DB&re

estimated at, in total, AMD 8.6 billiora(G 19 mi Il lion). I n 2008 this equ
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(estimated at AMD 524 billion), and in 2009, 0.33% of the budget (estimated at AMD 607 billion). After
2009, this share will decrease from about 0.230d.0) to 0.20% (2013) (assuming a graldyrowth of the
central budget in line with the real GDP growth).

There is therefore little difference between thdboudget 06 affordability of
compared to the baseline.

4.4 Policies to make the water bill affordable

There is a wide rage of policies possible to keep or make the water bill affordable for households.
Here some of the most obvious policy options are illustrated, as it is important to understand the relation
between tariff policy, affordability constraints, and the dynanof both the economy and the water
services.

Set water tariffs at a level affordable for all income groups

The most general policy is to keep (uniform) water prices at a level that is affordable for all. This
general pricing approach limits the abilitiywater utilities to raise enough revenues through user charges,
as the total revenues depend on the prices and quantities.

As the water fee is fixed, and the water supply quantity is also rather stable (and the policy may
encourage a more economic usevafer), total revenues are also fixed to a certain amount, not necessarily
enough for all needed expenditures. In this case, larger subsidies from the budget are needed.

As a result of this policy, not only the poorer inhabitants are subsidised, buthalsacher
households, which in principle would be able to pay a higher water tariff.

In the baseline scenario, the water tariffs used in the assessment (between AMD 92 and AMD 121 per
m3) are not enough toover even operation and maintenance (O&M) sostdicating that the current
price of water in the longer term is not sustainable to cover all costs of operation, maintenance, renovation,
and reinvestments.

Subsidise poorest households individually

Another approach is to set tariffs at a higher lieaiening at more revenues, and to assess what would
be the Adamageod for the poorest inhabitants. The
the ability to pay for water services (with, for example, a limit of 3% of income) and the waettgalbill.
In the previous sections it is argued that only a relatively small part of the rural population (currently about
10%) would need some sort of financial support for the water supply.

One drawback of such a policy to make higher bills affoesl&dnl all, is that individual subsidies have
to be given. On the one hand, this is always difficult, because it is not easy for a municipal or regional
institution to set up a consistent and reliable cadastre of the poorer population (as income irasyal ar
especially, is very difficult to determine, calculate, or estimate, and control).

On the other hand, it can be argued that, in many countries, some sort of social register is kept for
granting certain income support to the poor. If fraud in suchstesycan be kept under control (at an
acceptable minimum level) it is a good solution, as it takes into account social considerations, and provides
additional revenues from user charges where needed..

In Armenia a household income support system is ajremglace and works rather effectively. Over
the last 24 years it has become better targeted to poor households and could be instrumental in addressing
the WSS services affordability issue (see report on Task 3 in (OECD/EAP Task Force, 2007) for more
deils).
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Increasing block tariff system

An increasing block tariff (IBT) could also be introduced to overcome the limitations of revenue
raising due to poverty. A twdor more) tier system is simple:

1 For the first, say, 10 cubic metres per month the hald&lonnection pays a low water price (or
no fee at all);

9 For additional water use the customers have to pay a higher water price.

The result will always be that the consumers that consume less will, on average, pay less per cubic
metre than consumers with larger water demand. It thus enables water utilities to supply poorer
customers at lower tariff rates and richer customers at somewhat higher tariff rates.

A necessaryprecondition for such a policy is that water is metered in a reliable way (whioftés
not the case in Armenia [for details see Annex&st@ the report] [OECD/EAP Task Force, 2007]). It can
al so be argued that an increasing block system su

4.5 Conclusions

The affordability analysis shows that applyia 3% threshold to the water bill as a share of household
income, does not lead to any major affordability problems for rural households in the baseline. Even for the
20% poorest population, the share of the water bill in income is only 2.1% (in 2086)elow the
threshold of 3%. Still, it can be anticipated that some part of the poorest population will need some sort of
limited social support (for example, only partly pay the bill, or income subsidies, in the range of AMD 6
000 [U 13] guwear). household p

In the baseline scenario, due to the assumed fixed level of user charges, the social support would be
focussed on the coming few years, as due to economic development, the share of the water bill in income
would decrease, thus enabling more pedop pay their bills without support.

In the policy scenarios, which assume increasing water tariffs, it can be anticipated that for a
relatively small group of poor inhabitants, affordability issues may play a more structural role in the period
2008 2015, as under less optimistic economic circumstances the share of the water bill in household
income would be stable or even increase (to 3% iPtiiey scenario).

The affordability of the baseline, the MWSS, andPodicy scenarios have also been assddsr the
central budget by comparing the budget contributions, loans, and gséhtsthe central budget
projections. This assessment shows that only a slight increase of budget allocation and loans would be
needed to close the financing gap. In the lr@sethe ratio of budget contributions and loans allocated for
rural WSS, compared to total budget expenditures shows a share of 0.33%. In the Policy scenarios, this
would be the same.e. 0.33%, in 2009, and would then decrease to 0.2% in 2013. Aghenlgans and
budget contributions already committed are included in the policy scenarios, no affordability problems are
foreseen for the central budget.

The affordability assessment confirms that, overall, the implementation of the financing strategy
basd on thePolicy scenario would be more an institutional and organisational challenge than a financial
challenge
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5. INSTITUTIONAL

5.1 Introduction

Presently, the water companies serve mostly urban settlements in Armenia. For rural water supply, the
watea sector is divided as follows: part of the settlements (with about 50% of rural population) is served by
water companies; in the other settlements, piped water supply is arranged locally (if a network is available)
or is absent (for about 40 inhabitat). In settlements without WSCs, the services are incorporated in the
municipal services (as a department).

Settlements served by WSCs are, in most cases, supplied through a regional network of transmission
mains connected to a few water sources. Thimmatde network also serves most urban settlements in
Armenia.

The other rural settlements manage their own water supply by using a water source near the
settlement (about 80% of them have their own water sources; the rest share water sources witlorene or
other settlements).

In the present situation there are not only large technical differences between the settlements with and
without WSCs, there are also financial and organisational differences. WSCs increasingly manage to
collect user charges (as $hown in Chapter 2), whereas in settlements without WSCs the available funds
from revenues are very small and local budgets are generally very weak.

From our previous analysis we have concluded that the implementation of the financing strategy
based orthe MWSS orPolicy scenarios would be more an institutional and organisational challenge than a
financial challenge.

In this chapter some considerations are presented concerning further development of the institutional
setup of the water supply and satiita in rural Armenia.

5.2 Responsibilities, legal framework, regulations, and ownership
This study does not address the question of to what extent the present legal framework needs to be

changed to enable implementation of the suggested organisationalsm@drtain issues will need to be
addressed in the near future:

1 Responsibilities of municipalities (to supply drinking water);
1 Right of consumers (to have supply of drinking water);
1 Role and legal position of public companies, and of private operators.
5.2.1 Responsibilities
There are at least two levels of responsibilities that play a role in the water sector. There are the

responsibilities directly linked with the management, operation, planning, etc., of a water company, which
can be either the respalpitity of a watercompanyor of a municipal service.

Key decisions in the water sector need to be taken at the national level:

i Planning of wateinfrastructure

1 The planning and incorporation, in the central budget, of capital expenditures (as dfaged in
PRSP);
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9 Decisions on appropriate business models and desireco$acgderation;
1 Conditions under which public and/or private operators can operate;
1 Legal structures for the water sector.

Currently, this task is primarily performed by the State Conemifor Water Systems. Given the
workload of the committee (including that related to the implementation of the FS for urban WSS), it looks
necessary to strengthen the committee.

5.2.2 Legal framework

An essential prerequisite for the institutional setupwafter services is an appropriate legal
framework. The law should clearly indicate who has the primary responsibility for (rural) water supply and
sanitation.

In this sense it is advisable to clearly define the responsibility: typically, municipaliiqwiararily
responsible for supplying water and sanitation services (this is the most common approach in Europe).
Armenian laws need to be checked in this sense, and possibly adjusted accordingly. Issues that will need to
be addressed are (at least) tabksh:

1 The obligation to supply water when demanded by a customer against timely payments for the
service (this obligation can teansferredo, for example municipalities);

1 A legalframework for associations of municipalities;

1 Alegal framework for pulic companies or for economic activities of public bodies (like a
department in a municipal administration), as well as for private operators of WSS systems.

Such legal provisions have been applied in European countries, enabling a transparent agd publicl
controlledmonitored organisation of the water sector. Different legal models that are applied in other
countries should be taken into account when selecting a model for the legal framework in Armenia

5.2.3 Regulatory issues

Key regulatory issues thahould be addressed at the national level are:

9 Setting service and environmental standards (tap water quality, regularity of supply, pressure,
etc.; quality of treated wastewater discharged to water bodies, etc.);

Assure compliance and enforcement witmdtads;
Monitoring and assessing performaneeay(laboratories for water quality tests);

Environmental and service standards compliance and enforcement;

= =4 =4 =

Providing operation licences for water companies and setting the conditions under which water
companis are allowed to operate (in particular, wiadowing private companies on the water
market, clear rules should be set, such as the responsibilities, the tariff structure, the maximal
contract period, etc.);

Capital expenditures programme approval,

Settirg tariffs (tariff structure and level, taking into account needsdieenuer (partial) cost
recovery but also affordability);
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1 Preventing misuse of monopoly power;

9 Disputes resolution mechanisms (including complaints from consumers).

Currently these isges are addressed (mainly) by the SCWS. Again, it is necessary to increase the
capacity of the SCWS to perform these tasks in the framework of the implementation of the FS for rural
WSS.

5.2.4 Ownership

The ownership of the existing infrastructure shdugdclearly regulated. In most cases, water supply
and sanitation infrastructure is owned by the municipality. However, it is also possible to transfer the
ownership to a publice(g in Germany) or private water compargyd in Englandf. A strong argumen
for public instead of private ownership is the natural monopoly position of water companies. However,
whatever organisational model is preferred, a clear legal structure is needed.

5.3 Business model
5.3.1 Public or private operators?

In the past, watecompanies were supposed to supply basic human demands, which was (and still is
by many viewed as a public task. Therefore, in Europe, but also in the Soviet Union, water companies
were (and still arenainly) owned by the public.

Private involvement in #8nWSS sector started at the end of the last century by the privatisation, in the
UK (England), and private operation, of publidwned water supply and sewerage systems on the basis
of different types of contracte@ in France: leaseaffermage concesion). Moreover, in new EU
member states, private companies are sometimes involved in the water sector.

The economic situation of the water sector is characterised by the natural monopoly that it has. This
makes it less easy to answer the question of Water supply and sanitation can be best organised from
the economic point of view,e. private or public?

On the one hand it could be expected that private companies would work as efficiently as possible (as
this would maximise their profits). However, eto the natural monopoly, they could also extract extra
profits by misusing their monopoly power.

Therefore, either effective regulation or competitive pressure created by market competition would be
much needed to prevent them from eventually misusieg monopoly power.

On the other hand it is expected that, in gengrablic companies lack incentive for efficiently
running their operatiofl Benchmarking can be one way to keep the costs of public services within certain
limits; private sector involement is another option; while performasimsed contracts could create
needed incentives for both public and private operators.

As water supply is a natural monopoly, there must be public supervision of the conditions under
which a water network is opeedat by a private or a public enterprise. This supervision is not the easiest
task, as it requires a quality legal framework and a lot of highly qualified staff with relevant experience and
equipment, while both of these prequisites are seldom in placeEECCA countries. Of course, in the
absence of these prequisites it would be difficult to guarantee a eef§ective water supply service by
water companies.

32 Although, in practise, this may pose problems when maintaining or repairing the (underground) infrastructure.

#n the Netherlands, inefficiency losses are estimatezhadyerage, 15% (Dijkgraaf, 2004).
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5.3.2 Scale of operation: capacity constraints and efficiency gains

The scale of operation ohg company that provides services to the public has practical implications
for the operation of such a company. Typically, a small company will not have all needed didise
and would therefore need external services (from either commercial or pehlice providers). In a larger
company, certain skills can be providedhiouse, as there is sufficient demand for such services and
sufficient revenues to pay for required skills.

Therefore, a larger scale of operations helps to address capacitgictastith regard to human and
financial resources, which are often faced by smaller service providers and small municipalities.

Mor eover, increasing the scale of an operation
cheaper to provide the demaaldservice.

One reason for creating larger water companies (either public or private or in the form of an
association of settlements), is that such a company would have efficiency gains above water companies
organised at the level of one settlement, dafig@ small one.

Thus, larger companies have greater chances to achieve financial sustainability with lower tariff rates.
Efficiency gains are to be expected in the following areas:

Level of the technical skills and labour productivity;
Monitoring;

Repars;

Administration;

Attraction of (international) financial resources (loans and grants);

= = =4 =4 -4 =N

Collection of user charges.

Although, theoretically, larger companies could supply water at lower costs than many smaller
companies, this is not necessarily so:

T Aswater companies constitute a fAnatur al monopo
produce at | ow cost s.icanCartmgstallishihgitmgttofopenate t he ma
WSS infrastructure under certain conditions (costs, fee structureymfaiervice, duration of
contract)- in specific municipalities can partly solve this problem;

9 Larger companies have the tendency to create staff departments, bureaucratic procedures that can
lead to additional overheads.

Moreover, the efficiency gaingnked to largercompanies can be obtained in other ways. For
example, individual municipalities can organise themselves in associations to address certain issues (like
water supply and sanitation), such as to share a pool of expertisehave a commoadministration or
fee collection (or the same software systems), etc.

5.3.3 Affordability constraints and crossubsidisation

As shown in the next figure, there may be large unit cost differences between settlements. The unit
cost difference between tkettlement with the lowest and highest costs can be as much as 1000%.
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Figure 5.1: Estimated annual costs per capita in different rural settlements in Armenia
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An important argument for organising rural water supply in larger units is their ability to ease
affordability constraints in the settlements with the highest unit costs through cross subsidisation.

a

From the social point of view (water supply at acceptable costs for rural inhabitants), more unified
tariffs would be preferable (in the examplastrated in Figure 5,1the average costs of supply are AMD 3
900 per inhabitant or AMD 13 000 for the faverage

As soon as unit costs differ manifold, if all settlement pay the average tariff/luser charge then, in
practice, applying a uniform tariff rate will effectively mean cras#sidisation. Therefore, some
(typically smaller) rural settlements will benefit from the cresbsidisation, while some others would
have to pay a little extra. However, overall, the affoilitglconstraints (if they exist) will become much
easier.

At the moment, in the ruradettlements served by water companies, esabsidisation is already
implemented, as infrastructure costs may differ considerably, whargésrates are uniform.

5.3.4 Financial mechanisms and sustainability

To perform the main task of a water utility, sufficient resources need to be available to make
investments in renovations, extensions, and maintenance of theinfestructure However, the water
utility must also be able to attract external finance for longer term investments.

Several financial mechanisms can be and are, in fact, ustdaiocingthe watelinfrastructure

1 To operate systems, user fees are in place (though in many rural settlemensdithi®ighe
case);

9 Limited local budget contributions aa¢so used to finance operations of the systems;
91 The four joint stock water companies active in rural Armenia also have made use of loans.

In most ruralsettlementswithout water company servicesp structural system fdiinancing the
existing waterinfrastructureexists. User charges are rare, billing is problematic, and also the limited
budget contributions have a netructural character.

Currently, in many cases, the necessary capital regraingartly paid by ikind contributions.

Without having at least a minimum of financial mechanisms in place, a water utility can hardly be
judged as financially sustainable.
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The financial sustainability can be judged by, for example:

9 Ability to collectuser charges;

91 Ability to hire sufficient staff;

91 Ability to set aside or attract finance foeeded investments in renovations and extensions.

It is clear that if a rural settlement has limited administrative capacities and municipal financial
revenues (wh large obligations for other public tasks like roads, public buildings, administrative staff,
etc.), the financial sustainability is at stake. This clearly is not a problem only linked to WSS infrastructure,
but concerns the whole area of activities afnicipalities.

It is therefore obvious that any institutional strengthening of rural settlements should not only focus
on water issues, but should address the financial position of rural settlements in an integrated way.

However, even if municipalities Hdamore funds for their public tasks and responsibilities, financial
sustainability in the water sector may require larger scales of operation (for example, to allow for cross
subsidisation, sharing administrative services, and redacimgnistrativecosts attractionof loans, etc.).

5.4 Discussion on organisational form

There are various organisational models for rural water supply, for example:
Il ncorporated in the Anormal 6 munici pal servic

Organised as a public company, per settlement

1

1

1 Provided by a smalcale private operator;

9 Association of municipalities that share part of the water supply responsibilities;
1

Embedded in a professional water company (that serves more than one settlement).

All of the above options are applied throughthe world with more or less success. For example, in
France most communities own the water supply and sewerage infrastructure, but the ojsetditéom
contracted to private firms (Veolia, SAUR, etc.). In the Netherlands, the water supply sector has
florganicallyd developed from municipal public cot
which often took place in the last decades of the last century).

Although it is not possible to give an objective preference for one of the several opticthe f
organisation of the WSS sector, the organisational structures can be analysed on the basis of their
advantages and disadvantages. This is done in the following table, in which, for three basic organisational
models, a qualitative assessment is giokthe ability to cope with the issues as discussed in Sections 5.2
and 5.3.

Table 5.1 below presents some of the issues and thedffadbat need to be taken into account when
deciding on the way rural WSS will be organised in the future.
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Table 5.1: Qualitative assessment of advantages and disadvantages of selected institutional structures for
rural water utilities

Criteria

Municipal utility or
company

Association of
municipal services

Water company

Technical skills (required to
operate and maintain water
utilities)

Limited, as the scale of
operation is small

Sufficient scale to
employ certain
expertise

Sulfficient scale to
employ certain
expertise

Monitoring skills (requiring
increasing knowledge)

Probably not sufficient

Sufficient scale to
perform monitoring
tasks

Sufficient scale to
perform monitoring
tasks

Costs to the public and
municipality

Possibly low, difficult to
automatically apply
incentive to supply
services at minimal
costs and maximal
service level

Possibly low. Risk of
filaut on ogmwtlaf
internal services (like in
any larger bureaucratic
organisation)

Possibly low. Risk of
utilising monopoly
position.

Options to ease affordability
constraints through cross-
subsidisation

Not possible, so large
differences between
settlements

Possible, but an
agreement between
settlements in the
association is needed

Normal: water
companies normally
apply one tariff for all
clients (thus implicitly
cross subsidising more
expensive connections)

Financial sustainability

(Very) limited financial
capacities (in Armenia,
local budgets altogether
amount to about 5% of
the central budget). Will
be difficult to attract
loans

Possible: if participating
settlements set aside
istart
guarantee financial
independence of
associations.

capi t

Normal: in the case
where the WSC
operates in an
economic way, it should
be able to attract
(inter)national finance

Knowledge of specific local
conditions

High: at the level of the
settlement, knowledge
of local circumstances
is guaranteed

Satisfactory, though if
the association is large
and involves distant
settlements, local
knowledge may not be
used optimally

May be problematic: the
larger the company, the
more likely that certain
local knowledge is
absent

Source: own assessment

In general, larger organisatial structures, like associations of municipalities, or water companies

that serve several settlements, are better equipped to deal with technical issues, specialised skKills,

monitoring, and administrative issues. An important argument in favour of larg@nisational structures
Asabsidisatiord Mdréover, thg o

S their abi

ity to

ease

t he

co

expected financial sustainability is an important issue, as it is inevitable that external financial resources

An argument in favour of locally organised water utilities is the knowledge and understanding of

will be neededo implement the Financing Strategy for rural WSS.

specific local circumstances. Moreover, smaller organisations would typically have less overheads, thus
reducing those types of costs compared to larger organisational structures. However, it may well be that
this advantage is offset by higher technical, administrative, and monitoring costs.

For the public, it can be anticipated that the costs of WSS wilheneral, increase. Currently, the
rural water utilities (apart from the WSCs) are organised locally, and mostly have a lack of funds for
proper maintenance and operation. However, the costs are also low. Increasing the quality of the service,
setting upsupply for municipalities currently not served, etc., will inevitably lead to increasing costs,
which may partly be financed from external sources, but also from user charges. In the case where
municipalities formassociationsr, for example, regional wat companiessettlementsvith relatively low
supply costs will have to take some of the additidinaincial burden.
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Although some arguments are in favour of small, locally organised public utilities, the arguments in
favour of larger water utilities ar in general, stronger due to, for example, their ability to wolssidise,
their financial sustainability, improved technical knowledge, etc. These larger utilities can be either
associations of settlements (note, these should include a minimum @05@Habitants), larger public
companies (regionally organised), or private companies that would operate under performance contracts
for a defined period.

Obviously, the municipalities that will be affected by the changes in the institufranaworkwill
need to be involved maximally and given incentives tepgerate in a positive way (for example, by
providing longterm finance and structural assistance for capital investments).

Obviously, these legal issues need to be addressed in a broader pergpledining the role of
municipalities; establishing a sustainable framework for municipal finance, etc.).

5.5 Conclusions

It is obvious that for the over 600 rural settlements without WSC services, institutional steps must be
taken tostrengtherthe ablity of managing the watdnfrastructure Apart from legal issues for rural water
supply, it seems inevitable, for thprovementof the WSS in rural settlements, that WSSs should be
organised at a larger scale than is currently the casgaripus Eurpean countries thiprocessof
achieving sufficiently large scale has been applied using different approaches. In England, the water sector
was privatised, whereas in France the operation of the water infrastructure is often managed by private
operators. brger scale can also be achieved by merging municipal companies into regional public water
companiegas in the Netherlands).

These different business models can serve as examples for Armenia, but show that larger scales of
operations seem inevitable, arttlat the institutional framework needs to be adopted such
developments.

It is also recommended to promote the establishment of domestic private operators able to compete
andco-operate with international operators.
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6. DISCUSSION AND CONCLUSIONS

Present situation and baseline

This report discusses a Financing Strategy for rural WSS in Armenia. First, the present situation
concerning rural WSS was analysed. It has been concluded that:

1 The irstitutional set up needs further development. One third of rural settlements (with 45% of
the rural population) is served by WSCs; 2/3 lack such services and have either their own water
utility or no piped water supply. In particular, the small scale efagon of individual water
utilities will make it hard to manage and develop the water infrastructure in the future.
Moreover, the legal framework needs further developneegt¢lear responsibilities for water
supply and the right to be supplied witlatar);

1 The present WSS infrastructure is oversjzezgkds renovation and improved maintenance.
Presently, 50% of the infrastructure needs to be renovated. SdD0® 4thabitants have no
access to piped wat epl st pwéa yoeudstsl bepinbrieaged e v e | of
considerably;

1 There is a lack of revenues for financing the needed actions. Whereas model simulations indicate
needed expenditures for the present infrastructure of at least AMD 3.8 @libpn(8 ml n) per
annum, recorded presentpenditures are estimated at only AMD 2 billion (of which AMD 1.6
billion by WSCs). This is due to the relatively low tariffs, but more importantly, many rural users
do not pay (fully or at all) for water supply (in settlements without WSC services dlyoRthe
population pays user charges). Moreover, little money is presently available from the central and
local budgets;

1 Inthe baseline, the total financing gap in the period PROZ5 is estimated at AMD 16.5 billion
@u 37 mln; maximally AMD 2.8 billion in 20009
by means of additional finance from the central public budget, loans, and grants, would imply
between 0.3% and 0.46% of central public expenditures. This policgweuealistic, as the
required finance is more or less the same as the loans and budget contributions already
committed in the period 2002008 (which comprises just 0.338bcentral budget expenditure).

Policy options

Two policy scentaer oSugpilMy n$tmandaMads o, and MWSS
in the APoverty Reduction Strategyo) and a- AMaxi
economic analysis the following conclusions can be drawn:

1  Water supply infrastructure: compar@dthe baseline, in the MWSS scenario only a little more
water (2%) will be demanded (thus produced). InRbkcy scenario, demand will increase by
about 15%;, and by 60% in the Maxi mal scenario
total amount bwater demanded will be considerably less than the amount presently sugplied (
400 Icd). It is therefore clear that one of the main challenges for both baseline and policy
scenarios is to downscale and optimise the present, oversized water supply infrastructure;

1 Total annual operational and-irevestment expenditures in the polsgenarios do not differ
much from the baseline: in the baseline these expenditures are estimated at AMD 2.3lillion (
5.5 min), in the MWSS scenario at AMD 2.6 billion, and inBtodicy scenario at AMD 2.7
billion. Only in t htherebblamoremsignificant maweasemr i o woul d
expenditures (AMD 3.3 billion). Compared to what it would cost to operate and maintain the
present, oversized WSS infrastructure (annual expenditures estimated at AMD 3.8 billion), the
policies simulated would evendd to cost savings;
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