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1 Introduction

1.1 Background

This report constitutes the main output of the project "Urban Water Sector Fi-
nancing Strategy for the Ukraine". The project has been implemented on re-
quest of the Government of the Ukraine, and the implementation has been made
possible through funding from the Danish Ministry of the Environment /Danish
Cooperation for Environment in Eastern Europe (DANCEE).

The project is closely related to the work programme of the OECD EAP Task
Force and its Secretariat, which play a major role in the Environment for
Europe process.

1.2 Purpose

The environmental financing strategy (EFS) elaborates on the need for expendi-
ture following from policy targets for the municipal water service sector. The
expenditure needs are contrasted with the available supply of finance and the
"service" level which the country can support in the long run based on user
charges and public budgets.

The EFS is based on cost modelling and quantitative analyses. For this purpose
a computerised costing and finance decision support tool has been applied, the
FEASIBLE model. All main results of the present strategy have been generated
using FEASIBLE.

There are two immediate objectives of the financing strategy are:
» Toserve as a realistic planning tool at national (strategic) level
» To be a vehicle for attracting additional finance for environmental pur-

poses through the establishment of specified environmental targets and the
quantitative illustration of the financing requirements to meet these.

1.3 Scope

This report analyses the water service sector of the Ukraine from the point of
view of the communal water service enterprises. Data has been collected from
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all cities with a population of more than 10,000, and in which water services
are provided centrally. In the Ukraine. a little less than 500 cities meet these
criteria, and in terms of population, they account for approximately 60% of the
entire country.

This implies that approximately 40% of the Ukrainian population is left outside
the analyses of this report. This concerns mainly people living in rural settle-
ments in which water supply services are typically provided decentrally, i.e.
from private wells and surface water, and in which no or only sporadic treat-
ment of wastewater services takes place.

The methodology applied focuses on assessing expenditure needs for mainte-
nance, rehabilitation and upgrading of existing infrastructure, rather than on
valuing actual extensions to the infrastructure coverage.

The financing strategy originally covered wastewater services only according to
the main agreement that was made between the Danish Ministry of Environ-
ment and the Ukrainian Ministry of Environment and Natural resources as basis
for the project. during the process of analysis it was, however, decided to in-
clude water supply, as well (reference is made to the Steering Group meeting
held in Lyngby, Denmark, on March 12, 2002). The reason for this decision
was partly practical, as water supply data could be collected parallel to the al-
ready on-going data collection for the wastewater with relatively limited addi-
tional effort. But first of all, the integrated approach would provide further ana-
Iytical depth to the strategy thereby improving and further substantiating the
resulting recommendations.

14 Project interfaces

The concept of environmental financing strategies including the FEASIBLE
decision support tool was developed within the framework of the project "Envi-
ronmental Financing Strategies, Environmental Expenditure and the Use of
Economic Instruments in the NIS". This project consisted of a number of stud-
ies and related activities concerning environmental financing strategies, envi-
ronmental expenditure and the use of economic instruments in the NIS which
were all undertaken by COWI on behalf of the OECD EAP TF and DANCEE.

The present "Environmental Financing Strategy for the Municipal Water and
Wastewater Sectors in the Ukraine - Background Analysis" constitutes an inte-
gral component within the same project framework. The present strategy is the
last in a row of four, as national environmental financing strategies have been
prepared for Moldova, Georgia and Kazakhstan along the same methodological
guidelines.

Whereas the basic approach to the EFS concept including FEASIBLE was de-
veloped within the larger project framework, FEASIBLE has been adapted to
reflect the special case of the Ukraine, in particular, in the handling of input and
output data. These alterations and adjustments are described in detail in the fol-
lowing chapters.
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Furthermore, the project has been implemented in parallel with another
DANCEE intervention in the Ukraine: "Ukraine national water sector strategy
and action plan®, also implemented by COWI.

The scope of both strategy projects is the national water and wastewater sector
of the Ukraine, both projects being naturally anchored within the same institu-
tions in the Governmental administration of the Ukraine, the newly restructured
State Committee on Housing-Municipal Economy, Derzhzhytlokomungosp,
and the Ministry of Environment and Natural Resources.

The approach to implementation differs significantly, however, despite the ob-
vious similarities in the project frameworks. The water sector strategy analyses
the broad issues and challenges facing the sector and thereby develops a wide
range of technical, institutional and policy measures. The key focus of the EFS
is on balancing the costs and financing of different strategic choices for the sec-
tor and has, as such, provided substantial input to the financial sections of the
water sector strategy.

The two projects have been closely coordinated partly in order to optimise pos-
sible synergies and partly in order to avoid overlaps and disagreeing conclu-
sions. Practically, the cooperation has meant that

* raw data has been exchanged between the two project teams
» analytical support has been provided both ways and

» discussions with the beneficiaries on the key issues of both strategies, i.e.
setting political targets and establishing scenarios, have been conducted
jointly.

1.5 Project organisation

The financing strategy has been developed in cooperation with the project
steering group. The project steering group has been chaired by the Ministry of
Environment and Natural Resources and included representatives of the State
Committee on Housing-Municipal Economy, Derzhzhytlokomungosp (the for-
mer Derzhbud organisation), the Ministry of Economy and others®. Jointly,
these authorities are considered the beneficiaries of the project.

The staff of these authorities, the relevant political management levels as well
as interested donors constitute the target group of the EFS.

1.6 Acknowledgements and disclaimer

DANCEE and the OECD EAP TF Secretariat have entrusted COWI with the
preparation of this report. Its principal authors are Ms. Oxana Popkova, Mr.
Ashot Boghdasarean, Mr. Michael Jacobsen and Mr. Adam Elbak-Jgrgensen,

! Please refer to Annex 1 for further details
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all COWI. However, many others have provided helpful comments and contri-
butions?. These contributions not withstanding, all errors and omissions remain
the responsibility of the authors.

The opinions expressed are those of the consultant. DANCEE, the OECD EAP
TF and the beneficiary ministries may not agree with these opinions.

2 In particular: Mr. Alexandr. A. Milner (Derzhzhytlokomungosp), Ms. Nataliya Karpenko
(Ministry of Economy), Ms. Nina Korobova (former COWI, now DANCEE), Mr. Grzegorz
Pezsko (OECD), Mr. Bogdan Pulavski (DANCEE), Mr. Karsten V. Hansen (COWI) and
Mr. Alan Jacobsen (COWI)
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2 Summary

2.1 Introduction

This environmental financing strategy for the municipal water and wastewater
sectors in the Ukraine is an output under the DEPA / OECD project "Environ-
mental Financing Strategies, Environmental Expenditure and the Use of Eco-
nomic Instruments in the NIS". This project constituted a number of studies
which have all been undertaken in five NIS countries by COWI on behalf of
DEPA and the OECD Environmental Action Plan Task Force Secretariat.

At the same time, the water sector financing strategy for the Ukraine forms an
integral part of the "Ukraine National Water Sector Strategy and Action Plan"
which has been prepared by COWI for DEPA and the Ukrainian State Commit-
tee for Housing and Municipal Services (Derzhzhytlokumungosp). This strat-
egy and action plan was reported in the so-called "White Paper" which was ap-
proved by the Scientific - Technical Council of the Derzhzhytlokumungosp on
24 December 2002. The main results of the financing strategy were reported in
"Theme E: Financial Aspects" of the above mentioned White Paper.

The environmental financing strategy has been reported in more detail in the
report "National Environmental Financing Strategy for the Urban Water Sector
in the Ukraine", DEPA February 2003. This document summarises the findings
of the environmental financing strategy. In doing so, it is fully consistent with
the findings and recommendations of the White Paper. However, the financial
aspects are highlighted and presented in greater detail.

2.2 Analytical method applied

The environmental financing strategies provide a simultaneous assessment of
the water sector service level, the expenditure needed to maintain this level of
service, the revenues currently available to the sector and possible additional
sources of finance. In this way, the environmental financing strategies provide
an anchor for water sector strategies and action plans - an anchor that is firmly
rooted in available finance from users, from public budgets, from international
financing agencies and (potentially) from commercial debt financing.

For the Ukraine, a detailed description of the existing infrastructure within wa-
ter and wastewater services as well as the current physical operation of the in-
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frastructure is stored in a database. This database has been developed in close
co-operation with experts from the Derzhzhytlokumungosp and reflects an
agreed description of the existing infrastructure and its current state of mainte-
nance.

The so-called baseline expenditure is the expenditure necessary to operate this
infrastructure at the current level of service. The baseline expenditure has been
assessed based on generic cost functions which have been developed for the
CEE countries as part of the "Environmental Financing Strategies, Environ-
mental Expenditure and the Use of Economic Instruments in the NIS" project.
These cost functions are an integral part of the computerised environmental fi-
nancing strategy model called "FEASIBLE". FEASIBLE has been used for cal-
culations of expenditure and for comparing expenditure and revenues. The cost
functions have been adapted by Danish and Ukrainian specialists to fit the spe-
cific Ukrainian conditions.

The so-called baseline revenues are the revenues that can be assumed to flow to
the sector in a situation with unchanged policies. The baseline revenues have
been calculated based on data on current user fees, current public expenditure,
known international financing and assumptions about future economic growth
in the Ukraine, future allocation of public expenditure and future international
grant and loan financing.

The baseline has been presented to and agreed with the project steering com-
mittee. The baseline implies a significant financing gap as the expenditure nec-
essary to operate this infrastructure at the current level of service is much
higher than the baseline revenues. At the same time, the baseline does not meet
the requirement of approaching EU standards. Various policy options were ana-
lysed and described in so-called scenarios. The policy options differ in terms of
the level of future service (coverage, reliability and quality) as well as in terms
of financing (public expenditure, user fees, grants and debt financing). The
main policy options have been presented in the approved White Paper.

2.3 Current service levels

The environmental financing strategy for the municipal water and wastewater
sectors covers cities in the Ukraine with a population of 10,000 or more.

2.3.1 Water supply

The connection rate to the centralised water supply network is relatively high in
the cities of the Ukraine, as illustrated in Figure 2.1 below.

However, in the cities below 100,000 inhabitants, on average, one to two fifths
of all households are affected by scheduled (i.e. irregular) water supply. Gener-
ally, families affected by scheduled water supply do not have water during the
night. It is noted that the figures represent statistical means, and in a number of
cities, the situation is considerably worse.
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Figure 2.1 Water supply connectivity
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Water losses are significant and average at about 30% of all the water supplied
to the distribution network. It is likely that there are large additional losses due
to poor maintenance of central installations within building complexes. The
extent to which consumers actually receive water according to the (excessively
high) consumption norms is not clear.

The per capita water production in the Ukraine is excessive relative to the water
production and consumption in the EU and in Central European countries. The
combination of large losses and excessive consumption leads to very high costs
of extraction, pumping, etc.

As far as water quality is concerned, it is estimated that somewhere between
one half and three quarters of all the considered cities and towns receive water
of acceptable quality, as measured by European standards. In approximately
one quarter to half of the remaining cities, the quality of the water supplied can
be improved by implementating an asset rehabilitation programme. In the re-
maining 10%-15% of cities and towns, major infrastructure redesign and reno-
vation are required to achieve acceptable standard levels.

2.3.2 Wastewater collection and treatment

The part of the urban population which is connected to a centralised wastewater
system, ranges from a little less than half of the total population in small towns
to well beyond three quarters of the total population in larger cities.
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Figure 2.2 Water supply and wastewater connectivity
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The overall system components, including pipes, collectors and treatment
plants, are generally in a very poor condition. Most of the wastewater treatment
plants were established in the period from 1960 to 1980. The age of plants ran-
ges from 7 to 48 years, with an average age of about 25 years. The method of
wastewater treatment is also subject to variation depending on the size of the
area covered. In cities with a population above 100,000 people, about 80% of
wastewater is estimated to undergo mechanical-biological treatment. In the
smaller towns, the average is at about 45%. Many of the mechanical-biological
treatment plants no longer work according to their design specifications and
will need significant rehabilitation.

2.4  Supply of finance

Financing of water services in the Ukraine may come from the following sour-
ces:

*  User charges

* Regional and local public expenditure (including environmental funds)
» Donors and international financing institutions (loans and grants)

»  Private sources of equity or debt financing

24.1 User charges

User charges from households, industrial/commercial entities and budget or-
ganisations represent, by far, the largest share of total funds available to water
utilities.

Using the historical revenue data and current trends in the sector, the total
household user charges in 2003 were estimated at EUR 179 million for the part
of the population, which is covered by centralised water and sanitation services.
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The average collection rate for households is 80%, resulting in an actual cash
inflow to the water sector from households at EUR 143 million. It effectively
represents approximately 1.56% of per capita expenditure.

The revenue from non-households has been estimated at EUR 247 million in
2003. With collection rates for this group at around 70% and no in-kind pay-
ment or mutual settlement options, cash proceeds from non-households sum up
to EUR 173 million.

Current regulation states that user tariffs should be set so as to ensure coverage
of the expenses related to exploitation of the water resources (extraction) as
well as the reliable functioning of centralised water supply and sewerage sys-
tems®. However, actual tariff setting is local and subject to regulation from the
anti-monopoly authorities and subject to political influence. As a result house-
hold users in the Ukraine on average pay 28% (2002) of the total operational
costs and do not contribute at all to necessary investments. Compared to other
countries in Europe, consumers in the Ukraine pay lower tariffs. Figure 2.3 pre-
sents current level of average PPP* water tariff in Ukraine in comparison with
other countries.

Figure 2.3 Tariff levels in selected countries/cities (PPP EUR/m3)
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Low user charges reflect - among other things - political concern about afforda-
bility and social equity. In this regard, it is sobering to note that the existing
exemptions and privileges generally do not contribute to greater equity, since
the groups who get privileges typically have incomes and a distribution of in-

® Law on Potable Water and Potable Water Supply, adopted by Verkhovna Rada on January
10, 2002

* These figures differ from actual, observed tariff levels in countries, as they are corrected
to account for Purchasing Power Parity (PPP).
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come that is similar to the groups that do not get privileges. Furthermore, it is
interesting to note the experience of Central European countries in relation to
increased tariffs. Very often consumers reduce their consumption when tariffs
are increased, and as a result, the cost to households changes only little. The
figure below illustrates the experience in the city of Klaipeda.

Figure 2.4 Tariff, water conservation and resulting cost to consumer, Klaipeda
1995 -2001
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2.4.2 Public expenditure

Prior to 1990, water utilities in the Ukraine had a steady flow of large revenues
from their industrial customers. As a result, water utilities were often rich en-
terprises. This is no longer the case. Today, most water utilities cannot even
meet their operational expenditure, and they all face a large backlog of neces-
sary maintenance and urgent rehabilitation investments.

Public budget expenditure in the Ukraine for the water sector in the year 2000
constituted approximately EUR 48 million or 0.4% of the total budget expendi-
ture (0.15% of the GDP). Adding funding from environmental funds brings the
total public expenditure to approximately EUR 60 million of total public ex-
penditure. This is very low compared to other countries in the region.

Public sector expenditure for the water sector is important for two reasons. First
it may provide a source of funds for the urgent rehabilitation measures that are
necessary to deal with a decade of deferred maintenance. It may be possible to
increase tariffs for water consumers to cover the operational costs and even, in
the long run, maintenance costs. However, it is not realistic to assume that utili-
ties are able to finance large-scale investment measures here and now based on
revenues from consumers. Therefore, the public expenditure has a second and
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crucial role to play, namely to leverage fund from other funding sources such as
international financing institutions.

2.4.3 Donors and international financing institutions

The aggregate data on sector financing by international financial institutions
(IF1) and donors is not readily available. It has been estimated, however, that
the total annual disbursement of funds from IFI and donor loans and grants
does not exceed 0.1% of the overall expenditure needs.

The implementation of the World Bank Lviv water utility rehabilitation and the
EBRD Zaporizhiya water utility project have been very slow due to various
administrative, technical and political problems. The progress, however, picked
up in late 2002 and, if successfully completed, could open the way for a larger
inflow of foreign funds into the sector.

However, donor grants and funding from international financing institutions
will - even in the best of cases - only constitute supplementary finance for the
sector.

2.4.4 Private equity or debt financing

At the moment, there is no such financing. This reflects the legal framework for
the sector, the uncertainties related to the possible role of private sector opera-
tors as well as the way the tariff setting works. However, in a twenty/year per-
spective, private sector operations could certainly be a source of finance.

2.5 Baseline scenario for the water sector

The baseline scenario is basically a scenario which illustrates what will happen
in the event of unchanged policies. Policies will be changed. Therefore, the
baseline scenario is not a prediction of how the water sector in the Ukraine will
develop over 20 years, but purely a reference scenario for the subsequent analy-
sis of policy options.

The following assumptions have been made in the baseline scenario:

Expenditure
»  The water and wastewater sectors will require expenditure to cover opera-
tional expenses (power, labour etc.) to maintain the current service level

»  The water and wastewater sectors will require a level of replacement of
parts (maintenance) which is just sufficient to keep services at their present
level

» Loans that have already been signed and become effective (for example
World Bank for Lviv and EBRD for Zaporizhiya( will have to be serviced
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Revenues

»  The real GDP increases by 5% per year for the period 2003-2018 and
thereafter by 3% per year

e The ratio of total public expenditure to GDP stays constant at 36%

»  The share of water and wastewater expenditure in public expenditure (in-
cluding environmental funds) stays at 0.5%

e The revenues from households and non-household users increase at the
same rate as the cost of production (according to the tariff calculating for-
mula)

*  The international financing already committed is disbursed

The resulting baseline scenario supply of finance is illustrated in Figure 2.5 be-
low.

Figure 2.5 Baseline supply of finance EUR million 2003 - 2023
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Further analysis of the baseline scenario demonstrates a significant shortage of
funds. If the existing supply of finance is compared with the expenditure need-
ed to sustain the design service level of the infrastructure, the total annual
supply of finance, let alone user charges, is not enough to cover even the oper-
ating costs of the services. User charges, on average, provide only 65% of the
operating expenditure needs and less than 35% of the operating and mainte-
nance (O&M) costs. The cumulative maintenance gap, including backlog from
the past, reaches over EUR 15 billion by the end of the period (see figure be-
low).
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Figure 2.6 Total maintenance backlog including backlog from the past
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This is clearly not sustainable and indicates further significant depletion of the
network infrastructure and assets. Unless there is a policy change, the water and
wastewater infrastructure in many cities will break down before the year 2023.

2.6 Water sector vision and strategy

The Derzhzhytlokumungosp of the Ukraine recognises that the water sector is
in a critical state, at the brink of collapse of the physical infrastructure systems.
It recognises that there is inferior and ever deteriorating service delivery in
terms of the reliability, quality and safety of water services to the Ukrainian
population. In light hereof, the Derzhzhytlokumungosp has agreed on a vision
for the water sector. The vision is formulated as follows:

"Meeting the demand of all water users for affordable potable water
and sanitation services at appropriate service levels and a quality
approaching EU standards".

In support of this vision, the Derzhzhytlokumungosp has developed a strategy
with a number of guiding principles, viz.:

»  Cost recovery and financial viability of the service providers;
»  Sustaining an affordable level of service;

»  Cost effective utilisation of scarce resources;

e Customer service orientation; and

e EU harmonisation

2.7 Policy options and scenario analysis

The policy options in the environmental financing strategy presented below are
all consistent with this strategy. The scenarios illustrate various levels of ambi-
tions and different policy options.
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2.71 EU scenario

In this scenario, the water and wastewater sectors are brought close to compli-
ance with EU water and wastewater utility standards. Household water demand
and network water losses consistently decline. Water loss savings, demand
reduction and reduction of infiltration as well as the investments in more
energy efficient equipment, result in reduced operation cost and some reduction
in capital repairs, in the long term.

An urgent rehabilitation programme is initiated and implemented during the
period 2003 - 2013. Water and wastewater networks are repaired, and urgent
rehabilitation of pumping stations, water treatment plants and wastewater
treatment plants is carried out. The total cost of the urgent rehabilitation pro-
gramme is estimated to be approximately EUR 4 billion.

In addition, a new investment programme is envisaged which ensures that the
connection rates to water supply and sanitation services reach 95%. Full bio-

logical treatment complying with EU standards is used for all townships with
over 2,000 inhabitants.

Finally, it is assumed that, from the year 2013, full maintenance will be carried
out to retain the infrastructure at the new (and much higher) service level at-
tained during the preceding decade. Each year until 2013, full maintenance will
be carried out to retain the infrastructure at whatever service level has been at-
tained in the previous year.

On the revenue side, it has been assumed that:

»  Tariffs from household users will increase from 1.56% to 4% of the aver-
age household income. Since households are likely to respond by reducing
their consumption this implies more than a trebling of the tariff per m®,
The increase in tariffs is assumed to be phased in during the period 2003 -
2007. It is assumed that collection rates will increase from 80% in 2003 to
95% in 2008

»  Tariffs from non-household users will increase to the level equivalent to
full per m® cost of operation and maintenance. Similarly to what is as-
sumed for households, it is assumed that the payment discipline will im-
prove from the current level of 70% and reach 95% in 2009

» ltis assumed that some of the new investments will be financed by addi-
tional funding from public budgets. However, in view of the policy pro-
nouncements of the Government of the Ukraine, this additional funding
from public budgets is assumed to be moderate reaching a level of 0.5% of
total public budget expenditure in 2007 (the current level is 0.4%, ap-
proximately)

*  Figure 2.7 below does not include any additional IFI or grant financing
compared to the baseline scenario
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Figure 2.7  EU scenario expenditure and supply of finance, EUR million 2003-2023
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Figure 2.7 illustrates that additional financing will be required compared to the
assumptions made in order to achieve the EU scenario. A combination of
grants, loans and budget financing of more than 1,000 million EUR per year for
ten years will be required in order to finance the investment programme envis-
aged. This will require a very marked change of public expenditure priorities
increasing the ratio of public expenditure for the sector from 0.5% to approxi-
mately 10% of the total amount per annum.

2.7.2 Operational safety scenario

This scenario focuses on approaching EU requirements through the combina-
tion of the urgent rehabilitation programme and focus on the maintenance of
existing assets. Thus, while the technical EU harmonisation is initiated imme-
diately, it is completed over time when resources become available and as
agreed with the EU during negotiations. Technically, we have not included any
extension of service coverage in this scenario. The scenario is illustrated below.
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Figure 2.8 Operating safety scenario expenditure and supply of finance, EUR mil-
lion, 2003 - 20023
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Compared to the EU scenario, the total expenditure has decreased by the
amount of new investments. As a result there is a consequent reduction in nec-
essary maintenance of the newly installed networks and equipment. Thus in
comparison to the EU scenario, maintenance costs have been slightly reduced.
Similarly, the operating costs of running the utilities have been reduced.

Revenues are also slightly lower in this scenario. Again, this reflects the fact
that coverage is not extended. Thus, there are no revenues from new consum-
ers.

In comparison to the baseline scenario, changes in policy instruments have re-
sulted in dramatic improvements in the supply of finance profile. The total col-
lected user charges are sufficient to cover the operating expenditure already in
2005. In total, all funds available to the sector are sufficient to achieve the cur-
rent year's operation and maintenance expenditure needs from 2009 and on-
wards. Moreover, the area above the O&M curve after 2009 represents a sur-
plus of financing available and this is growing over time®. It could in principle
be used to close the accumulated investment backlog.

2.7.3 Urgent rehabilitation and financing action plan scenario

However, there is still a significant funding gap which occurs in the early years
of the operating safety scenario. Total additional funding needs in the period
between 2003 and 2012 amount to EUR 6.2 billion and are represented by the

® The main source of such surplus is the increasing user charges. It has been assumed that
household user charges will reach the 4% affordability rate by 2007 and stay at that level.
This provides the water sector with future funds to finance the backlog of maintenance,
short- and medium-term borrowings, and potential private investments.
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area between total cost and total supply of finance curves. As a result, it will
either be necessary to further increase the financing in the short run - or to ac-
cept that some necessary maintenance is deferred until after 2009 when there is
a surplus of financing. The volume of deferred maintenance is illustrated be-
low.

Figure 2.9 Accumulated maintenance gap since base year for operating safety sce-
nario, EUR million, 2003 - 2023
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Since the volume of deferred maintenance (the maintenance gap) corresponds
to approximately 1.2% of the average annual forecasted GDP or 3.4% of the
average annual consolidated public budget expenditure, it is difficult to see any
possibility to obtain additional finance for the full amount.

The main reason for the remaining funding gap is the large backlog of mainte-
nance from the past, which is designed to be addressed through an urgent reha-
bilitation programme. Most of the assets under this programme are in the "near-
to-collapse” state, and repairs are classified as "urgent". Further postponing
their rehabilitation will lead to increased disruptions of the quality and quantity
of services. Unless additional financing becomes available to adequately ad-
dress the urgent investment programme, an apparent solution is to accept the
actually obtainable supply of finance profile and design a programme which
prioritises annual expenditure needs to fit the funding profile constraint.

It is suggested that such prioritisation plan could be drawn up as follows:

1  Throughout the whole period, user charges are used to cover operating
costs first

2 Any further surplus from user charges should be directed towards urgent
rehabilitation programme, rather that current asset maintenance
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3 Current asset maintenance is accumulated as a backlog of maintenance and
postponed to subsequent years until the rehabilitation programme has been
completed

4 Once the rehabilitation programme has been completed, the available
funds are used, in the order of priority, to cover operation costs, mainte-
nance backlog from the early years of strategy implementation and, lastly,
normal maintenance of the current year

The implementation of such a programme is depicted graphically in Figure
2.10.

Figure 2.10 Supply of finance profile scenario
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User charges are used, first, to close the operating cost needs. All the remaining
sources are then directed towards rehabilitation programme (B area on the fig-
ure) which is completed by 2014. Starting from 2012, resources are gradually
allocated to closing the maintenance backlog of the early years of restructuring
(area D). While such backlog continues to be closed in subsequent years, an-
other backlog of maintenance for the years 2012-2023 accumulates (area C),
which can then only be addressed starting from 2021. The iterative process con-
tinues until all the past maintenance backlogs are fully closed, and normal
maintenance of the current year becomes possible.

2.8 A note on regional challenges

The above considerations have all been made on a national scale. Naturally,
there is great variation from city to city and from utility to utility. Thus, the
above picture may, in principle, cover both cities where revenues can quickly
be increased to a level which is sufficient to both rehabilitate and maintain cur-
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rent assets and cities where this will be next to impossible, even over a twenty
year period, under the assumptions made.

We have analysed the underlying data and present some observations related to
regional variations in this chapter. We have collected data from more than 400
cities - in particular related to the quality of the infrastructure. It is possible to
present certain observations rooted in the actual data collected. However, the
collection of data related to variations in the supply of finance among cities and
the process of data verification reflect the fact that the financing strategy was
intended to be a national level strategy and that the volume of resources avail-
able has been similar to the volume of resources for other, much smaller, coun-
tries (such as Georgia and Moldova). Therefore, we have chosen not to quantify
any of the observations in this chapter. In order to have appropriate quantifica-
tion, it would be necessary to prepare a strategy similar to this for the region in
question.

The data collected indicates that the renovation needs seem to decrease concur-
rently with the size of the city (in terms of population). The smaller the city, the
larger the renovation needs, relatively speaking. This is true for both water sup-
ply and wastewater.

At the same time, the revenue base is typically more solid in the large cities.

Various options exist to deal with these imbalances. The Donetsk region is in
the process of establishing a region-wide water utility. This would enable funds
to be transferred from richer agglomerations to poorer ones and to address the
most urgent rehabilitation needs, even when these occur in small cities with
very limited revenue and limited or no access to foreign funding. In the me-
dium to long term, such large regional water utilities may also become attrac-
tive financing objects for private investors and thus further contribute to allevi-
ate the funding gap.
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3 Policy context

The aim of this chapter is to present a brief outline of the overall policy context
of the municipal water service sector in the Ukraine. The organisational frame-
work is addressed in section 3.1 and the legal framework in section 3.2. Finally,
section 3.3 provides an overview of the strategic planning of relevance to the
development in the water service sector in the Ukraine.

3.1 Organisational framework

The main entities involved in the water sector are briefly presented in the fol-
lowing.

The Derzhzhytlokomungosp was established in March 2002 as a result of the
restructuring of the former Derzhbud (State Committee on Construction, Archi-
tecture and Housing Policy). The Derzhzhytlokomungosp is currently acting as
the body responsible for the effective management and development of the wa-
ter and wastewater sectors in the Ukraine, as this role is defined in the Act on
Potable Water and Potable Water Supply. As such, the organisation deals with
methodological guidance and monitoring of water and wastewater utilities, tar-
iff policy formulation, sector programming including coordination with other
relevant authorities, annual state-of-affairs reporting for the sector and similar.
The Derzhzhytlokomungosp has an advisory role in terms of the infrastructure
investment planning within the framework of the Ministry of Economy.

The State Committee on Water Economy is mainly responsible for certain
specific issues related to water resource management, in particular surface wa-
ter resources. The committee, however, also undertakes inspection of the qual-
ity of groundwater resources, although the main responsible in this respect lies
within the State Committee on Geology and Use of Groundwater. The re-
sponsibility of the Committee on Water Economy in terms of monitoring water
quality is limited to the hydro-chemical quality, as biological water quality
monitoring is undertaken by the health authorities. Furthermore, the committee
owns and operates a number of rural water supply systems.

As mentioned previously, the Ministry of Environment and Natural Re-
sources is responsible for protecting and sustaining the water resources of the
Ukraine. The ministry enforces the regulation in the water sector. Hence, the
ministry is responsible for issuing permits and setting charges for activities pol-
luting water resources as well as for water abstraction. Also, the ministry co-
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ordinates the monitoring and control of all raw water resources performed by
various organisations, in particular in respect of water quality..

With the adoption of the Act on Local Self-Governance in the Ukraine®, the
responsibility for operating the water utility companies was placed at the terri-
torial community administrational level, i.e. town, townships and village coun-
cils. In a number of cases the community level, however, decided to delegate
the responsibility to a higher level of governance, typically the oblast level.
Water utilities can be either entirely owned by the community, jointly owned
by the community and the relevant higher levels of governance (oblasts or ray-
ons) or they can be entirely state owned. Finally, the enterprise may also have
been privatised to some extent, typically in the form of a joint stock company
or some other limited ownership form. The privatisation of water utilities is
regulated by the Act on Potable Water and Potable Water Supply, but the act
does not make allowance for privatisation of operational capital assets such as
pipes, wastewater treatment facilities and similar. The "typical” vodokanal in
the Ukraine is owned by the local municipality or by the municipality and the
oblast in common.

3.2 Legal framework

There are two main acts regulating water and wastewater issues in the Ukraine,
i.e. the Water Code of the Ukraine’ and the recently approved Act on Potable
Water and Potable Water Supply®.

The Water Code mainly deals with the management of water resources, as it
defines the principal ownership of water resources and establishes some of the
principal roles and responsibilities in relation to the regulation of water re-
sources in the country. According to the Water Code, the Ministry of Environ-
ment and Natural Resources plays a key role in the management of water re-
sources, as the Ministry is empowered with the state control of the use, protec-
tion and recovery of water resources. The Water Code, furthermore, establishes
principal conditions for concerning payment for water.

The Act on Potable Water and Potable Water Supply deals more directly with
regulation of the provision of water and wastewater services in the Ukraine.
The act defines responsibilities in relation to the provision of water and waste-
water services among the various administrational levels of the Ukraine. The
main state executive power in regulation of this field has currently been en-
trusted to the Derzhzhytlokomungosp organisation. The act, furthermore, effec-
tively regulates the setting of tariffs for water and wastewater services. The
municipal executive bodies (i.e. local administrations) are responsible for tariff
setting. According to the act, tariffs should be set so as to cover the expenses
related to exploitation of the water resources (extraction) as well as reliable
functioning of centralised water supply and sewerage systems. It seems not

¢ Adopted in 1997
" Adopted by the Verkhovna Rada on June 6, 1995
& Adopted by the Verkhovna Rada on January 10, 2002
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clear exactly how this latter expression is interpreted in practice, e.g. whether it
covers costs of rehabilitation and renovation.

Apart from these two main acts, a number of related legislative acts have direct
or indirect implications for the regulation of the provision of water and waste-
water services.

Hence, the Ministry of Environment and Natural Protection administrates legis-
lative acts with relevance to the sector, in particular the Act on Environmental
Protection®. Also, the Ministry of Health has issued several important acts in
this respect, foremost the Act on Ensuring the Sanitary and Epidemiological
well-being of the Population®. Furthermore, as water and wastewater service
providers typically by nature act as monopolies within the local settings, the
pricing of services rendered - i.e. tariff setting - is subject to regulation from the
anti-monopoly authorities. The basic legislative act in this respect is the Act on
Natural Monopolies™.

Finally, it should be noted that, in 1994, the Ukraine entered a partnership
agreement with the European Union, by which the Ukraine is gradually to
adopt EU legislation in national legislation within selected areas. An inter-
governmental council on adaptation of EU legislation has been established in
order to manage and follow this process. The council has established a list of
EU regulation that is to be adapted in national legislation throughout the period
2002-2004. This list contains several items of relevance to the water and
wastewater sector, in particular the Water Framework Directive 2000/60, but
also various regulation concerning procurement, metering and similar.

3.3 Strategic planning

Over the years, policy formulation in the sector has been supported by the
adoption of targeted development programmes. These programmes have been
and are still supporting existing legislation in the identification of political tar-
gets as well as the means to achieve these.

Within the last decade, at least four programmes have been established in order
to impact and control the development of various aspects within the water and
wastewater sector in the Ukraine.

The National Programme on Providing the Population of the Ukraine with
Potable Water of High Quality was established as a draft development pro-
gramme in 1995, but never received official status as the Cabinet of Ministers
of the Ukraine never approved it. The programme was, nevertheless, reportedly
used by some of the relevant organisations (Derzhbud) as a guidance document
in the daily operational planning. The main focus area was the increasing pollu-
tion of water bodies, in particular issues related to wastewater treatment in ac-

® Adopted by Verkhovna Rada on June 25, 1991
1% Adopted by Verkhovna Rada on February 24, 1994
1 Adopted by Verkhovna Rada on April 20, 2000
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cordance with the existing state standards and norms, at that time, and the im-
plications the inadequacies would have for human health. It appears to have
been an attempt to address the mismatch between, on one side, a set of very
ambitious environmental targets as formulated by standards and norms and, on
the other side, an actual state-of-affairs very far from resembling same targets.
The state of deterioration of the physical infrastructure as well as the general
economic turmoil following the collapse of the Soviet Union made the existing
environmental targets increasingly more unrealistic in this period. The pro-
gramme seemed to lack detailed descriptions on financial funding - in particular
funding sources - of the anticipated developments.

The Water and Wastewater Development Programme issued in 19972 ad-
dressed a number of important problems related to insufficient financing avail-
able for the development and even pure maintenance of existing physical infra-
structure in the water and wastewater sectors in the Ukraine. A number of
structural legal and managerial problems faced by the sector were also ad-
dressed. The programme officially ended in 2001, but it has been prolonged
until 2005™, It appears that the main area of attention of the programme has
been to resolve some of the acute problems of frequent breakdowns in the dete-
riorated physical infrastructure. The number of such incidents has increased
rapidly increasing during these years. The means to resolve some of these prob-
lems in the programme included a tariff reform, development of monitoring and
inspection systems, improvement of the legal basis and similar, but also a fo-
cussed effort to attract international funding for implementation of the pro-
gramme. In the extension of the programme running from 2002 until 2005,
more than 70% of the funding not covered by the water utilities or local budg-
ets is supposedly to be covered by foreign investments.

The National Programme on Water Sector Development was adopted only
in 2002 and focuses on creating safe conditions for human life and activity.
The main organisations expected to be involved in the implementation of the
programme are the Ministry of Environment and Natural Resources, the Minis-
try of Agricultural Policy and the State Committee on Water Economy. The
main objective of the programme is environmental protection, but the means to
achieve the objective includes a number of interventions specifically related to
water supply issues with a view to securing future supplies. The programme
was only recently adopted and not much experience has been gathered so far in
relation to its implementation, but it appears from the list of anticipated inter-
ventions that the approach will concentrate on hardware, i.e. on maintaining the
physical networks and pipe systems. Thus, attempts to impact water demand do
not seem to be part of this approach to water protection. In any case, the pro-
gramme foresees most of its investments in the physical infrastructure of the
water service sector. Is not clear to what extent the Derzhzhytlokomungosp will
and can be involved in the detailed prioritisation of these investments.

12 Approved by decree of the Cabinet of Ministers in November 1997
13 Prolongation approved by decree of the Cabinet of Ministers in June 2002
4 Issued as an act and approved in January 2002
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The Programme for Reforming and Developing the Housing-Municipal
Economy™ which covers the period until 2010, is also of relevance for the de-
velopment of the water and wastewater service sectors and could, in some
ways, conform very well to the line of thinking of the present financing strat-
egy. The housing-municipal economy covers a range of the more traditional
providers of utility services, such as housing, energy, roads as well as water and
wastewater. The programme aims at introducing market-like conditions in pub-
lic service provision through de-monopolisation, structural reforms of the
framework for tariff setting, institutional and managerial reforms and similar.
Also, credible loan financing mechanisms for vodokanals are to be established
towards the year 2005. The programme puts forward a number of interesting
financial principles for service provision. Thus, according to the programme,
investments and services should not only be affordable and transparent, the
provision of services should also be fully paid by consumers. The programme
does not, however, include details as to the funding sources for the activities
envisaged in the programme.

> Approved by resolution of the Cabinet of Ministers in February 2002
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4 Macroeconomic outline

A substantiated assessment of the macroeconomic performance of the Ukraine
is important in order to estimate the funds potentially available for financing
within the water service sector in the future. This section provides an overview
of the economic outlook of the Ukraine. The section contains a brief discussion
of past and current trends and provides an overview of relevant existing strate-
gies and programmes. Finally, a number of detailed macroeconomic indicators
of relevance to the water and wastewater sectors are presented™®.

Following the break-up of the Soviet Union, the Ukraine experienced an undis-
rupted economic decline up until the year 2000. While policies of economic
liberalisation, privatisation and fiscal stabilisation were quickly formulated and
formally brought forward in the initial phases of the transition process, the
practical implementation remained poor throughout most of the 1990'ies. The
reasons for this are obviously very complex, but central issues were the inade-
quate institutional reform structures that were established to manage the proc-
ess, as well as an ineffective legislative framework. Furthermore, the process
was complicated by the overwhelming bureaucracy which was inherited from
the old system, including a complex of un-transparent economic interests.

As a result, the Ukraine has experienced a fall in GDP, generally high inflation,
increasing budget deficits and declining personal income levels. These factors
have significantly restrained the resources available to the economic sectors,
among these public utilities and municipal infrastructure services companies.

The initial years of economic reform brought a dramatic fall in GDP (drop by
over 60% compared to the level of 1990). There were clear signs of hyperinfla-
tion and significant currency depreciation at certain times throughout this pe-
riod. The average annual budget deficit amounted to approximately 9% in this
period.

The division of the former Soviet economy into a number of separate econo-
mies was troublesome in various aspects. One of the issues that appeared rela-
tively early was the dependency of the Ukraine on the Russian oil and gas ex-
port. Furthermore, a new national currency replacing the Soviet rubel was in-

18 The macroeconomic statistical information used is based on EIU resources, IMF country
reports, national publications, and World Bank and EBRD country strategies. Please refer
to the literature list appended to the report for details.
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troduced in 1992, and the price liberalisation continued throughout the period.
These factors combined with relatively loose monetary and fiscal policies alto-
gether fuelled a significant inflationary pressure on the national economy of the
Ukraine.

A new economic and structural reform strategy was drafted in 1994 based on
the experience of the early years of the reform process, and this eventually re-
sulted in a comprehensive stabilisation programme, which was supported by
IMF loans. The new programme proved relatively successful in lifting price
control and eliminating export quotas. Furthermore, subsidies on a range of
consumption products and public utility services were furthermore reduced.
The programme thus achieved a relative reduction of the inflation rate as well
as a consolidated budget deficit (around 400% and 9% correspondingly in late
1994). The strategy, however, failed to consistently address structural reforms.
Especially, the programme fell short of meeting the targets that were put for-
ward for large-scale privatisation.

Table 4.1 Gross domestic product

1996 1997 1998 1999 2000 2001 2002

Total (USD Billion)
- at current prices 44.6 50.2 41.9 30.8 31.8 36.6 41.0

Real GDP Growth -10.0 -3.0 -1.9 -0.2 5.9 9.2 4.6
(%)

Total (UAH Billion)
- at current prices 81.5 93.4 102.6 127.1 173.0 196.8 217.2

- at constant 1993 904.0 877.0 860.0 858.0 907.0 | 1,022.0 | 1,119.0
prices

Per capita (UAH)

- at current prices | 1,588.0 | 1,835.0 | 2,032.0 | 2,509.0 | 3,442.0 | 4,014.0 | 4,493.0
- at constant 1993 17.6 17.2 17.0 171 18.4 20.1 23.0
prices

Source: National statistical sources, National Bank of the Ukraine, EIU, Euromonitor

Revised versions of the stabilisation programme were approved and imple-
mented in 1996 and 1997. Budgetary measures and associated legislative
changes were thus made with main purpose of further reducing the budget defi-
cit and inflation rate. By the end of 1997, the annual inflation rate had been re-
duced to 11% and the consolidated budget deficit stood at 5% of GDP. All of
these measures have resulted in substantial foreign interest in the government
debt market, which in turn allowed the government to significantly reduce its
National Bank borrowings.
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Table 4.2 Consolidated budget revenues and expenditure by source (% of GDP)

1998 1999 2000 2001
Total revenue 39.8 37 40.4 38.2
VAT 7.66 7.1 6.1 5.4
Profit tax 6.7 5.6 5.3 4.6
Excise tax 1.3 1.5 1.4 1.4
Chernobyl tax 15 0.2 0.1 0
Income tax 3.8 3.7 41 4.6
Pension fund 9.8 9.5 9.3 9.5
Others 9.0 9.4 141 12.7
Total expenditure 41.9 38.4 39.2 37.6
Economy and trade 6.7 6.5 5.5 4.8
Education, health, culture 9.7 8.3 8.8 9.4
Foreign debt service 0.8 1.5 1.9 1.3
Social transfers 15.2 12.9 12.8 13.3
Defence and police 4.5 4.2 5.6 5.8
Others 5.0 5.0 4.6 3.0
Total balance -2.1 -1.4 1.2 0.5

Source: EIU, UEPLAC, Ukrainian Economic Trend

Note: Data in the table are based on UEPIAC income based methodology, which leads
to slight difference of reported figures from officially reported data utilised in the rest
of the report

By 1998, the Ukraine had managed to restrain its budget deficit and avoid radi-
cal fiscal reforms due to the availability of foreign borrowings. However,
throughout the year of 1998, these sources of financing steadily dried out as a
result of widespread regional economic recession. The government was forced
into accumulating payment arrears and unfulfilled budgetary obligations in or-
der to maintain the reduced budget deficit. This policy was, however, not sus-
tainable as arrears were accumulating very quickly, by 1999 reaching 3% of the
GDP.

A new reformist government was appointed in late 1999, and it brought for-
ward several immediate measures for structural fiscal reforms. Hence, the col-
lection of enterprise taxes was more strongly enforced and also the use of mu-
tual settlements was severely restrained. Further improvements followed within
the privatisation area, and measures were taken to restructure the banking and
public administrative sectors. Furthermore, in this period Ukraine's external
markets developed unusually well due to a significant increase in the demand
for Ukrainian goods from some of the traditional main trade partners of
Ukraine, most notably Russia.
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All of this has brought positive changes to the economy of Ukraine in the re-
cent years. The GDP growth was higher than estimated in this period, and the
consolidated budget for 2000 and 2001 proved a surplus - the first of its kind
since the break-up of the Soviet Union. By mid-2002 inflation rates have
reached record low level of 2% year on year. Together with rising productivity
and overall tendency towards economic recovery, this has resulted also in real
wage increases. By the mid-2002 real wages increased by more than 20% year
on year (see Table 4.3). The average monthly wage, however, still remained
very low.

Table 4.3 Prices and earnings (v-o-y, % change)

1997 1998 1999 2000 2001
Average consumer prices 15.9 10.6 22.7 28.2 12
Year-end consumer prices 10.1 20 19.2 25.8 6.1
Average nominal wages 13.7 7.2 15.7 29.6 35.4
Real wages -2.1 -3.1 -10 1.9 20.1

Source: EIU, National Bank of Ukraine, IMF, IF'S

The economic expansion, slowed down significantly in 2002, however. Initial
estimates show an annual real GDP growth at 4.1% only, compared to 9.1% in
2001. The pace of policy changes has been reduced, following - among other
things - the very extensive pre- and post-election policy debates. External fund
disbursements have been delayed due mostly to VAT reimbursement delays.
Industrial and agricultural growth has stagnated and, similarly, the inflow of
foreign directed investment is less than expected. The difficulties seem to be of
a structural character. Vested interests of political groups are probably also
playing a significant role. Nevertheless, a significant policy shift away from the
reform path is unlikely to occur, and the average economic growth is estimated
to stay at around 5% annually over the short and - perhaps - medium term®’.

" EI1U; Ukraine Country Report; 2001-2002; London, UK and IMF; International Financial
Statistics; Washington D.C.
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5 Baseline costing and supply of finance

This chapter provides a description of the existing situation in the municipal
water services sector in the Ukraine as of the beginning of 2003, as well as a
baseline forecast of the expenditure need and available financing for the sector
during 2003-2022.

The definition of the baseline forecast is given in section 5.1, and the data col-
lection process is briefly accounted for in section 5.3. Section 5.4 gives an
overview of the existing situation with regard to municipal water services and a
baseline forecast of expenditure need.

5.1 Definition of the baseline

Generally, a baseline is defined as one in which there are “no policy changes
compared to the present situation”. In the Ukrainian case, the baseline shows
the situation where the service level of the municipal water services deteriorates
further due to the lack of attention to the sector.

This means that, just like previous years, only the expenditure required to oper-
ate the water and wastewater systems before, is included in the calculated ex-
penditure needs in the baseline.

In terms of finance, the major sources of supply of finance are public budgets
(public expenditure for water and wastewater services) and household incomes
(user charges). In the baseline, these variables have been adjusted according to
the real growth of the vodokanals costs™ which was caused partially by
changes in the local real prices of electricity, labour, materials, equipment and
spare parts and partially by the increasing level of current repairs and electricity
consumption due to a rising number of emergency break-downs and more leak-
ages and water losses in the distribution network.

The baseline shows the resulting financing gap, that is, the difference between
the expenditure needs and the available financing.

'8 This assumption is made based on the provisions of the Act on Potable Water and Pota-
ble Water Supply
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5.2Use of FEASIBLE

The financing strategy was developed using the FEASIBLE model. This model
relies on generic cost functions and water utility specific data from a large
number of water utilities to generate information on expenditure needs. This
information is then aggregated and compared to available sources of funding to
determine the share of expenditure needs that can be financed. FEASIBLE gen-
erates information on alternative specifications of the financing gap and as-
sesses affordability.

Definition of expenditure for capital reinvestment (repair)

For a well-operated and well-maintained system, the annual capital reinvest-
ment expenditure is defined to include the capital repairs necessary to maintain
the technical ability of the system to perform at the same level over time. This
would, for example, include the cost of replacing 1 km of pipe once the existing
pipe has reached the end of its effective or serviceable lifetime.

Definition of operation expenditure
Operation expenditure includes daily operation expenditure, such as chemicals,
labour, etc. as well as current repair of the system.

The above means that, if only operation expenditure is provided for, the value
of the system will decrease. This will, in turn, lead to a reduced service level -
with some time lag. The sustainable capital reinvestment level is thus defined
as the expenditure needed to keep the system at a constant level over time -
where constancy applies to the value of the system and its operational effec-
tiveness.

Figure 5.1 Principles of rehabilitation, capital reinvestments and operating expen-
diture

»
»

EU scenario

Operational safety

Supply of finance profile scenario

Operating effectiveness of infrastructure

2003

\4

Life time of infrastructure

Source: The FEASIBLE Model, Manual/Documentation, COWI 2001



Environmental Financing Strategy for the Municipal Water and Wastewater Sectors in the Ukraine 43

Background Analysis

Renovation

The figure illustrates that, if the system is not properly maintained, its value
will decrease. Consequently, investments will be necessary to bring the level
back to the starting point. Such investment expenditure is labelled renovation
expenditure or rehabilitation expenditure.

Backlog of capital reinvestment

If capital reinvestment is less than what is required to keep the value of the sys-
tem constant, the service level is likely to drop - but with a certain time lag. We
have named the accumulated lack of capital reinvestment: "the capital rein-
vestments backlog". The size of the capital reinvestment backlog gives an indi-
cation of the reduction in service level that is likely to occur as a consequence
of deferred capital reinvestments.

However, prior to the service deterioration, the lack of capital reinvestments is
likely to result in increased operation expenditure. This can be due to, for ex-
ample, increased leakage or lower pumping efficiency. However, the relation-
ship between the lack of capital reinvestments and the effect on operation ex-
penditure is very enterprise-specific. Exact knowledge on the relation would
require exactly information as to which type of equipment and machinery
would not be maintained.

Current service level as starting point

When defining the current service level and thus the capital reinvestment ex-
penditure required to "continue to perform at the same level", we take the cur-
rent service level, not the design service level, as the starting point. Thus, if for
example, a wastewater treatment plant was built to provide mechanical and bio-
logical (MB) treatment, but has deteriorated to a point where it only provides
mechanical treatment, we have included this fact in the description of the cur-
rent situation and in FEASIBLE as a mechanical treatment plant. This means
two things: O&M expenditure is lower than it would have been for an MB
plant. However, to achieve MB service level, a new investment (equivalent to
the extra investment to move from M to MB plant) is needed.

Other assumptions

In terms of model forecasts, the estimation of O&M expenditure rests on two
important assumptions. First, it is assumed that capital reinvestments expendi-
ture is invariable in constant real prices, i.e. equivalent to linear depreciation of
the infrastructure. Second, it is assumed that the operational expenditure in-
creases or decreases, subject to lacking or increasing capital reinvestments.

5.3 Data collection

In order to carry out the gap and affordability analyses for the baseline scenario,
three types of information were used in FEASIBLE:

» technical indicators of the current and targeted service levels to calculate
expenditure in the sector,
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e macroeconomic indicators and price correction data, and
» information on the supply of finance.

Water utility specific data

A major data collection effort was required to develop baseline inputs for ex-
penditure needs and certain sources of supply of finance. A model-specific
questionnaire on the current service levels and present condition of the
vodokanals assets was filled in by two teams of local consultants appointed by
the Derzhitlocomungosp. The questionnaire covered technical data, such as in-
stalled and utilised capacities for water supply and wastewater treatment ser-
vices, sources of water supply, actual supply and treatment volumes, lengths
and coverage of supply distribution pipelines and waste collection networks.

Altogether, 472 Ukranian cities, towns and townships with a population of over
10.000 inhabitants were included in the original questionnaire. With 4.2 billion
m?® of water supplied per year, they represent 75% of the Ukranian municipal
water supply and sanitation. Following the completion of the data collection
exercise, input data sheets for 78% of the water supply and 69% of the sanita-
tion system originally covered by the questionnaires were prepared (measured
by the number of cities). The data collected represents 94% of the water sup-
plied and 93% of the wastewater collected for the cities of over 10,000 inhabi-
tants.

National level data
Data on national financing for municipal water and wastewater has been col-
lected by the team from the following sources:

» the break-down of the consolidated state budget for 2000 by spending
items, including current and capital expenditure in water supply and sanita-
tion from the Ministry of Finance;

» the break-down of environmental funds expenditure from the MNREP,

« information on structure of costs and revenues of vodokanals on the oblast-
basis from the Derzhitlocomungosp (monitoring reports)

» information from donors and IFls on investment funding of vodokanals
(grants, loans).

Furthermore, macroeconomic data has been gathered from published statistics,
as well as the official forecast of macroeconomic development by the Ministry
of Economy and the Ministry of Finance. The team received this forecast at the
beginning of 2001.

5.4 Existing situation

This section presents an overview of the existing situation, as it can be under-
stood based on the data collected.
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5.4.1 Municipal water supply

The cities and towns included in the analyses have been grouped around two
classification parameters which bring together cities and towns with similar
infrastructure:

» the size of the town measured by the size of population, with 3 size groups:
10,000-50,000 inhabitants, 50,000-100,000 inhabitants and 100,000-
300,000 inhabitants;

» the technological complexity of the renovation problem of water supply
assets, with 4 groups of problems complexity for 2 types of initial water
quality:

- compliant water quality, the system requires general renovation not
leading to water quality improvement;

- non-compliant water quality, the system requires renovation that will
lead to the required quality improvement;

- non-compliant water quality, the system requires expensive renovation
(the design is not fit to deal with the problem);

- non-compliant water quality, the system requires general renovation
and improvement of iron and magnesia treatment that will lead to the
required quality improvement.

The number of cities placed in each category is as follows:

Table 5.1 Grouping of cities (number of cities in each category and average
population in 1,000 inhabitants in parenthesis)

Size of cities (‘000 inhabitants)

Technical categorisation 10-50 50-100 100-300
Compliant water quality, the system requires 207 25 15
general renovation not leading to water quality (20) (67) (169)
improvement

Non-compliant water quality, the system re- - - 5
quires renovation that will lead to the required (216)

quality improvement

Non-compliant water quality, the system re- 77 8 7
quires expensive renovation (the design is not fit (21) (67) (138)
to deal with the problem)

Non-compliant water quality, the system re- 84 20 4
quires general renovation and improvement of (20) (80) (255)

iron and magnesia treatment that will lead to the
required quality improvement
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Furthermore, the infrastructure of the following 20 cities with a population of
over 300.000 inhabitants has been analysed separately:

Table 5.2 Major cities analysed separately

Kyiv Lugansk
Harkov Vinnitsa
Dnepropetrovsk Makeevka
Donetsk Herson
Odessa Sevastopol
Zaporozhe Simferopol
Lviv Gorlivka
Krivy Rig Poltava
Nikolaev Chernigiv
Mariupol Cherkassy

The following main production and service level parameters of the municipal
Ukrainian water supply system have been analysed:

connection rate to the centralised water supply systems;
»  source of water supply;

» total water production covering water consumption by households and oth-
ers, water losses in the distribution network and unaccounted-for-water;

« total water losses and unaccounted-for water;

»  regularity of water supply, defined as supply for more than 10 continuous
hours per day;

» distribution of population by the quality of water it receives;

estimated technological renovation need of the water supply assets.

The aggregated parameters for the main characteristics of the existing service
level are presented in the table below.
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Table 5.3  Municipal water supply: Levels of production and water losses

ltem Share of total Total water Water loss in the distribution network and

supply from production unaccounted-for water

groundwater

sources
Size of municipality % of total pop. Icd % of total production m3/km/day
>300,000 12% 559 27% 78
100,000 - 300,000 22% 443 32% 50
50,000 - 100,000 18% 472 34% 28
10,000 - 50,000 49% 348 23% 13

Source: Questionnaires to vodokanals

The aggregated parameters for the main characteristics of the existing service
level are presented in the table below:

Table 5.4 Municipal water supply: existing service level

ltem Share of Connec- Share of Estimated Share of population in different water

population | tion rate to | connected | renovation quality groups

in the total | central population | need for

sample water sup- | with irregu- | network

ply lar supply

Size of municipal- | % of the % of total % of total | % of total Accept- Poor quality, | Poor qual-
ity sample's population | population | replacement | able improve- ity and

total popu- value drinking ments are major

lation water possible at renovation

quality reasonable needed
costs

>300,000 61% 88% 10% 38% 48% 39% 13%
100,000 - 300,000 19% 92% 6% 42% 58% 31% 11%
50,000 - 100,000 8% 75% 40% 46% 48% 42% 10%
10,000 - 50,000 13% 75% 19% 52% 68% 19% 14%

Source: questionnaires to vodokanals

The municipal water supply system has the following characteristics:

Service levels
» nearly 2/3 of the population with water supply from centralised sources
live in 20 towns and cities with a population of over 300,000 inhabitants

» the connection rate to the centralised water supply system is rather high,
ranging from 75% in small towns to 92% in the towns with a population
between 100,000 and 300,000
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the regularity of water supply is especially problematic in the small towns
up to 100,000 inhabitants, where 20%-40% of the population has irregular

supply

the regularity problem obviously comes along with the poor condition of
the infrastructure, which is worst in the small towns

although assets have deteriorated more in small towns, that is also where-
the population receives drinking water of an acceptable quality (defined by
the Derzhzhytlokomungosp), and this trend seem to correspond with the
share of water supplied from groundwater sources. Apparently, the
groundwater in the Ukraine is of higher quality than surface water

some 50-70% of the towns are supplied with water of an acceptable qual-
ity, while in the remaining 30-50%, the water quality can be improved by
renovation of assets. However, in 10%-15% of the towns, such renovation
requires major redesign of the water treatment system, since the present
design can no longer address the local water quality problem.

Figure 5.2
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Figure 5.3 Water quality
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Production levels

in terms of production, the level in cities above 300,000 inhabitants is as
high as 559 Icd. The production level goes down with size of the town, but
still remains excessively high even in the small towns (348 Icd in the towns
of 10,000-50,000 inhabitants). Such a high level of production clearly im-
plies a very high share of energy in the total O&M cost (32% in 2000, ac-
cording to the Derzhzhytlokomungosp)

the high level of losses in the distribution network is consistent with the
high production level. According to the records, some 30% of the water
supplied to the distribution network is lost. Supposedly, this is an underes-
timation, since more losses may be hidden in the excessively high norms of
consumption of the population.

the losses per kilometre of the distribution network fall with the size of the
town, which is, to some extend, justified by the decreasing average diame-
ter of the pipeline. However, the difference is too significant (78
m*/km/day in the cities over 300,000 inhabitants and 13 m*/km/day in the
smallest cities) and that questions the validity of the data.
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Figure 5.4 Losses in water production
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Figure 5.5 Water production
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5.4.2 Wastewater collection and treatment

Wastewater collection and treatment data has been grouped in the following
categories:
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