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Abstract

This article substantiates theoretical approaches to evaluating the efficiency of investment projects in the field of
public utility services, taking into account all elements of the system for public utility service delivery. The
proposed methodology is based on the calculation of social, economic, and budgetary efficiency of the
investments. Calculation of social efficiency is based on accounting lower prices as a result of cost savings
arising due to the investments, and improving the quality of services. Calculation of budget efficiency savings
assumes the costs of public utility services provision over the budgetary investments to economic efficiency of
public utility services. The developed method has been tested at a Ukrainian public utility company.
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1. Introduction

The relevance of the theme chosen for the study can be explained by the fact that currently assurance of
economic growth is necessary to achieve significant gains in efficiency of the organization’s management and to
increase the efficiency of its economic activity. It is necessary to consider that the enterprises dealing with public
utility services operate within a particular economic sphere created by the government, and the social
significance of public services, which also requires taking into account the efficiency of consumer services.

Formerly the authors examined these issues from different sides: economic security, risk management, training,
and improvement of the budget expenditure efficiency (Bakhmutskaya & Kudryavtseva, 2010, pp. 137-146;
Demidenko, Babkin, & Kudryavtseva, 2010, pp. 204-208; Kuporov, 2014a, pp. 133-138; Kuporov, 2014b, pp.
133-139; Rodionov, Rudskaia, & Guzikova, 2014, pp. 215-223; Zaborovskaia, Plotnikova, & Sharafanova, 2014,
pp. 267-274).

Considering the organization’s system of public services delivery, it is necessary to consider the objectives and
actions of each of its elements (Bagel, Lukin, Shashkov, Chuvilin, & Sharipov, 2012):

* Direct provider;
* End-users;
* Local authorities.

A service provider is considered to be the main subject in the system of public services generation (Figure 1).
Economic behaviour of enterprises causes the response of other participants in the system. Consumers
purchasing services meet their needs fully or partially, depending on the level of their ability to pay, the amount
and quality of services provided. Local governments perform their functions on the implementation of their
mandates. They compensate the company its costs incurred, called subsidies, and provide grants for public if the
level of income does not allow the consumer to acquire the necessary volume of services. With the necessary
credentials, local authorities set rates for basic services in order to protect consumers from the increase of
services’ cost by enterprises. Such an approach allows showing the interdependence and interaction of subjects
of public sector - elements of the delivery system and consumption of services (Figure 1).
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Figure 1. Interdependence and interaction of subjects of public sector - elements of the production system and
consumption of services

Therefore, to determine the efficiency of the public services delivery within the presented model, it is necessary
to conduct a comprehensive analysis of the efficiency, considering all elements of the utility service delivery
system.

Under these conditions, determination of the system efficiency is reduced to calculation of three types of
efficiency: economic, budgetary and social. Using solely the indicator of economic efficiency does not allow to
judge on the efficiency of the model as a whole. High social importance of public services requires taking into
account the service efficiency for consumers, and partial delivery of services at the expense of budget
necessitates calculation of budget efficiency (Egorova, 2007, pp. 160-198).

Economic efficiency is considered as the efficiency for manufacturers, and it involves the assessment of the
financial and operating activities of enterprises delivering public services. As a rule, difficulties in determining
the economic efficiency do not arise due to the generally accepted methodology for assessing being used
(Efimova, 2011; Sergeev, Veretennikova, & Shekhovtsov, 2013).

Budget efficiency is the system efficiency from the perspective of local authorities, whose essential point of
consideration is the fulfilment of obligations assigned in accordance with the law, which are executed to the full
extent and under the lowest budgetary costs (“Government Decree”, 2007). Within the system of public services
delivery, budget efficiency shows the influence of the operating results of service providing companies on
income and expenses of local budgets.

Social efficiency is the system efficiency estimation from the standpoint of consumers. Unambiguous definition
of the concept of "social efficiency” does not exist, which causes certain problems in its defining. In broad terms,
social efficiency is meeting the needs of the population.

Social efficiency, as well as the budget efficiency, is connected with the activity of a service providing enterprise.
From this position, it represents social consequences of enterprise operation for population in general, which are
expressed through the changes in life quality level. Social efficiency includes public significance and public
usefulness of enterprise activity.

Public significance of enterprise activity represents social and economic consequences of enterprise activity for
the population as a whole, including those defined by the percentage of population, which enjoys all the
advantages achieved from the sale of products (goods, works, services) of the enterprise given. Public usefulness
of enterprise activity is the degree of citizens willingness to benefit from the sale of products (goods, works,
services) of an enterprise or organization, which is reflected in the creation of new products or in efficiency
improvement of the already offered to population products, works and services, as well as in the economic
development of the city, or enhancement of environmental conditions. Improvement of the goods, works and
services efficiency shall be understood as the reduction in their costs and, as a consequence, decrease in rates,
enhancement of their quality, assurance of their delivery continuity, expansion of the community having access
to them.

Calculation of social efficiency can be represented as the ratio of the service volume obtained by a consumer to
the expenditures on purchasing it. However, when calculating the social efficiency, one shall consider whose
needs are being met by this or that service.

At individual consumption, personal interest works out for each consumer, who is interested in his or her needs
being satisfied for a certain fee (Egorova, Mitrofanov, & Shein, 2007, pp. 160-198). The consumer has an impact
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on the activities of a commercial entity while entering into a direct relationship with a manufacturer. Thus, social
efficiency transforms into economic efficiency.

2. Methodology. Methods of Assessing the Economic, Budgetary and Social Efficiency of Implementing
Investment Programs Engaged in the Delivery of Public Goods

It is found out that the main subject of the public services delivery system is an enterprise - a manufacturer of
services, whose economic behaviour affects and causes responses of other system'’s participants.

Each of the system’s subjects has its own requirements to the quality of services provided. On the one hand, the
level of customer satisfaction is a key indicator of the efficiency of services delivery, because it can assess the
level of services, i.e. social and economic indicators. On the other hand, manufacturers refer to the criterion of
efficiency of technical and economic indicators.

The principle of economic efficiency shall not be the main principle and purpose of the public enterprises
activity. However, increase in production efficiency can be achieved both by savings in operational costs, and by
making better use of the existing capital. The most important factor in efficiency improvement is a scientific and
technical progress. Computer-aided manufacturing, the widespread introduction of advanced technologies, the
creation and use of new materials help to reduce labour and material costs, as well as to increase level of
production. In addition, the production efficiency depends directly on the cost-cutting drive. Cost-effective use
of resources shall become a crucial source for meeting the growing demands for fuel, energy and raw materials.
Increase in production efficiency greatly depends on better use of fixed assets. Therefore, increase in production
efficiency becomes possible through the implementation of activities under the enterprise’s investment program
(Oksogoev, 2014, pp. 327-330).

Evaluation of the project efficiency in general is necessary to determine the potential attractiveness of the project,
the feasibility of its adoption. It shows the acceptability of an investment project objective from the economic
efficiency point of view, depending on the financial capacity of its participants. In assessing the efficiency of the
project as a whole, one shall take into account its social significance (social and economic efficiency), given the
scale of the investment project. Economic, social and environmental consequences of the projects influence the
whole society. That is why the efficiency of the whole project can be subdivided into two types: public (social
and economic), which is necessary for the evaluation of socially significant projects; and commercial, which
assessment is carried out in almost all the projects being implemented.

Public efficiency considers social and economic consequences of an investment project implementation for
society as a whole, including, project’s direct costs and results, as well as "external effects" - social, economic,
and others (Demidenko, Babkin, & Kudryavtseva, 2010, pp. 204-208).

Table 1 presents indicators of social, economic, and budgetary efficiency of an investment project in the field of
public services. When calculating the economic efficiency of the project, the authors use the following
theoretically substantiated and widely applied aggregate indicators - NPV, IRR, PI, and DPP.

In order to calculate the value of social efficiency, the authors offer to introduce additional components into the
formula for calculating NPV, IRR, PI, and DPP, taking into account the cost savings of population as a result of
the investment project implementation at the enterprise (D, ) (Table 1). The cost savings of population may
occur as a result of the following factors:

* Reduction in rates or prices for public services provided by enterprises as a result of improving technology and
economies of production costs;

* Reduction in cost of service consumers as a result of improving the quality of services, such as uninterrupted,
trouble-free, and timely delivery of services.

In the context of the public services delivery, it is assumed that the financing of such investment projects shall be
carried out by local governments.

If thus calculated net present value of the project is positive (NPV>0), this means that in course of its economic
life the investment project will reimburse the original budgetary costs of local governments, will provide the
excess of discounted economic effects obtained as a result of saving production costs of a public enterprise and
social cost savings of the population over the original budgetary expenditures.

Internal rate of return IRR represents such discount rate, at which the value of the given economic and social
effects is equal to the given budgetary investments. Under these conditions, it is assumed that the discount rate
shall be equal to the minimum value, i.e. risk-free rate of return, as all public services have social effects, which
are qualitative in nature and cannot be transferred into monetary units. The value of IRR is compared with a

153



Wwww.ccsenet.org/ass

Asian Social Science

Vol. 11, No. 19; 2015

predetermined discount rate r. Moreover, if the IRR>r, then the project provides a positive NPV. If IRR<r, then
the budget costs exceed the economic and social effect measured.

Table 1. Indicators of social-economic and fiscal efficiency of the investment project in the field of public

services

Economic efficiency

Social and Economic Benefits

Budgetary efficiency

D, I K,

T
NPV =Y

=0(1+7r)"  =0(1+r)

T Dt

— Z Kt
=0 (1+ IRR)'

=0 (1+IRR)"

T D[
_ =11+ )
B e
r—
t=1(1+r)

PI

T K/
=0(1+7r)"
I D,
> — n
=0(1+r)

DPP = *T

where, p, - saving of costs incurred
by the enterprise from investment
project implementation during the
time period ¢ , thousands of
hryvnias;

K, - capital investments during the
time period ¢ , thousands of
hryvnias;

r - discount rate;

T - time horizon, timeline of the

investment program, years.

r:'j/'+rrisk
where, r, - risk-free rate of
return,

15k - Tisk premium %

I D I D r K
NPV =% L+ ¥ n— L
=0 (1+7)" =0 (1+r)" =0 (1+r)

t

b, L D,

r K,
Z t t = Z ! t
=0 (I1+IRR)" =0 (1+IRR)' (=0 (1+IRR)

§ D §_ Du

_El+n)' =+

=%
=1(l+7)

PI

K,
=0(1+7r)"

T Dl
Z t
=0(1+r)

t

DPP= *T
r DH
+3 n
=0(1+r)

D, - saving of costs incurred by the

enterprise from investment project

implementation during the time

period ¢, thousands of hryvnias;
D, - saving of costs incurred by the

population from investment project
the

period ¢, thousands of hryvnias;

implementation during time
K, - capital investments during the

time period ¢ , thousands of
hryvnias;

r - discount rate.

V:Vf

I Dgp+Egsg—R
-y ZB* i =X

=0 a1+ r)’

NPV

Dg - local budget revenues in
connection with the investment

program implementation;

Epg - budget savings by means

of costs reduction due to

investment program
implementation, which are paid

for from the budget;

Ry - local budget expenditures
the

implementation;

for investment program

r - discount rate;
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Profitability index (PI) shows the relative efficiency of the project or the discounted value of the total social and
economic effects of the project, calculated using the unit of budgetary investment. If PI>1, the project is
effective, i.e. production cost savings and social benefits of the project exceed the original budget investments,
thereby ensuring the presence of the positive value of NPV.

Discounted payback period (DPP) is the minimum time interval from the start of the project implementation,
beyond which the integral effect becomes and further remains non-negative. In other words, this is the period
(measured in months, quarters or years), starting from which the original budgetary expenditures associated with
the investment project are covered by the total savings of production costs and social effect.
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Determination of budgetary efficiency from the investment project implementation within the social sphere is
performed by choosing from a feasibility study the investment project indicators included into the calculation of
budgetary efficiency.

The NPV value when calculating the budgetary efficiency will demonstrate the increase of discounted budgetary
revenues as a result of the enterprise’s activity and the discounted economy of budgetary funds over the
expenditures of the local budget for the implementation of the investment project (Table 1).

The additional tax and non-tax revenues in the regional (local) budget caused by the investment object usage are
referred to as the incomes of the regional (local) budget related to the implementation of the project.

Factors of budgetary funds savings from the implementation of investment project can be as follows:

* Economy of budgetary funds due to decrease caused by the investment project implementation in the operating
expenses paid from the state budget, public subsidies and subsidies to the enterprise;

* Economy of budgetary funds due to avoidance of possible expenditures of the regional (local) budget for the
elimination of negative environmental and social impacts that may occur in the case of non-implementation of
the investment project.

The difference between the operating costs of the local budget for the investment object exploitation prior to the
implementation of the investment project and the expenses of the local budget after the start of the investment
project implementation counted for five years can be considered as the economy of budgetary funds due to
decrease in operating costs.

Possible expenditures can be considered as the economy of budgetary funds due to avoidance of possible
expenditures of the regional (local) budget for the elimination of negative consequences in case of refuse from
the investment project implementation. The following possible expenditures can be considered:

* Intended for eliminating the consequences of potential accidents, natural disasters;

* Intended for providing material assistance to the victims, costs for the fines payment, and compensation
payment;

+ Additional costs for purchasing goods and services from other enterprises at higher prices.
3. Results

The developed method was tested at the Ukrainian public utility company PUC "Gorvodokanal" of the Sumy
City Council (SCC). The analysis shows that PUC "Gorvodokanal" of SCC is unprofitable because of the
following factors: existing rates do not correspond to economically justified costs that, as a consequence, leads to
the unprofitability and the inability to meet the expenses of the enterprise, as well as to the lack of compensation
of the difference in rates from the state budget for services on centralized water supply and water disposal and
large amount of receivables.

Consequently, the most important task facing the company management is the effective management of
operating costs. First of all, components of the water and wastewater rates were analysed. The analysis shows
that the bulk of expenditure is on material costs - 48.3% (including 39.6% of costs for electricity); wages fund
with charges - 33.5% and depreciation - 10.0%. Thus, the main reserves for costs reduction include reduction of
energy costs.

In order to improve efficiency of energy resources use, two investment projects are proposed: the project on
water supply - reconstruction of wells with pumping units of the company (HYDRO - VACUUM); the project
on wastewater - re-equipment of KNS-1 with the pumping unit (Flygt) with the control cabinet. Both investment
projects are commercially viable, as the net present value, internal rate of return, profitability index and the
payback period of these projects meet the criteria of efficiency (NPV>0, IRR<E, PI>1, DPP<6 years) (Table 2).

In order to reduce operating and capital costs for network maintenance, as well as the loss of drinking water, the
project on reconstruction of the steel conduit is proposed. Within the framework of this project, social efficiency
is calculated, which shows that with the introduction of this investment project the residents of this
neighbourhood can save 791,817.6 UAH per year on the purchase of drinking water by reducing the number of
accidents.

The investment project that is proposed for the implementation after fulfilment of all previous projects is the
project on reconstruction of the gravity sewer, which allows reducing the costs for major repairs and the risk of
environmental disasters.
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Both investment projects are commercially viable, all indicators of economic efficiency of the project correspond
to normative values (NPV>0, IRR<E, PI>1, DPP<10 years) (Table 2).

Thus, the developed investment program will reduce energy costs and allocations for repairs and maintenance.
As a result, the cost of water production will be reduced by 718.8 thousand UAH and the cost of wastewater will
be reduced by 266.65 thousand UAH.

To calculate changes in the water supply and wastewater rates, the actual full cost of services is calculated. It is
found that as a result of cost reduction the economically feasible water rate will be reduced from 5.651 UAH/m’
to 5.604 UAH/m’, the wastewater rate will be reduced from 3.532 UAH/m’ to 3.512 UAH/m’. Thus, as a result
of the proposed measures consumers of services will get social and economic efficiency in the form of the fixed
rates at the same level with the possibility of its further reduction, consumers will also get high-quality water

delivered without interruption. As a result the budget can be reduced by 615.53 thousand UAH.

Results of the calculations are presented in Table 2.

Table 2. Results of efficiency calculation for the investment program of the Ukrainian Public Utility Company

PUC "Gorvodokanal" of SCC

The investment project on water supply

Reconstruction of
the steel conduit

The investment project on wastewater

Re-equipment
(purchase) of

Reconstruction

Types of efficiency Workover of PUC (@ 400 mm) from KNS-1 with the (sani.tation) of the
"Gorvodokanal" . .. gravity sewer (0
the Uzhnaya street pumping unit
of SCC o . 600 mm) on the
up to Civil (Flygt) with the
. SKD street.
Avenue control cabinet
NPV 3115.42 thousand 809.58 thousand 670.54 thousand 1053.17 thousand
UAH UAH UAH UAH
Economic IRR 59 % 28.09 % 31.24 % 32.75 %
efficiency - Pl 291 2.48 2.22 2.53
for —the ppp 2 years 1 month 4 years 1 month 4 years 5 months 3 years 9 months
enterprise Reducing the 3
cost of From3.651 UAH/m’t0 3.604 UAH/m® [rom 3332 UAH/m™ o 3.512
: UAH/m
services
Stable and Stable and
high-quality water high-quality water Prevention of ecological effects and
supply for all supply for the pollution of adjacent rivers and
consumers of the central part of the reservoirs
Sumy city Sumy city
Social Cash-savings
efficiency - of ati the 791.8  thousand
for the POPulation on UAH
opulation "Wt
pop purchase
Reduction of
the
cost-justified 3.604 UAH/m’ 3.512 UAH/m’
rate up to the
level
Budget NPV of the
efficiency - budget 2645.84 thousand UAH
for the local
budget of
the Sumy DPP 5 years
city
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4. Discussion

Nowadays, public utility companies occupy a large sector of the Ukrainian economy. The largest volume of
services within this sector of national economy is provided by water, heat, hot water supply companies and
housing maintenance companies.

The water and waste water services providing enterprises that produce and supply water through the distribution
networks are natural local monopolies. The regulation of the company rates for water supply and waste water
services in accordance with current legislation on the rate regulation is performed by the National Commission,
carrying out the state regulation of public services. The main task, for which the Commission was created, is the
transition to incentive rate setting, when an enterprise with the rate for a few years would be interested to pursue
a policy of reducing operating costs and increasing the investment component under the current rate.

In this approach the process of the rate formation takes the form of a compromise between the financial needs of
the water and waste water services providing enterprises and the effective demand of consumers, taking into
account the requirements for quality of services. Long-term calculation of rates dynamics creates certainty in
planning cash flows of an enterprise. In turn this reduces the risks of investing and the water and waste water
services providing enterprises become interested in reduction of costs and acceleration of the repayment of
borrowed funds.

The analysis of rate policy monitoring within various Ukrainian regions shows that in general in Ukraine there is
a large amount of cross-subsidization, in which the rate burden is shifted from the public to enterprises and other
organizations, and only in certain regions, such as Ternopoil, Lviv, Volyn regions, there is a tendency of
convergence of rates for different groups of consumers - the gradual elimination of cross-subsidization system.

However, in recent years in terms of services provided to the population, the growth rate of underfunding is
much lower than the actual growth rate of financing. This indicates some positive results of transition of the
economic sector to self-financing. The population, in practice, are more disciplined payers, even under
significant growth of rates, than the budget in terms of reducing the share of budget financing. Collection of
payments of citizens for the water and wastewater services accrued for 2013 by the public utility company PUC
"Gorvodokanal" of SCC amounted to 95.3%, including 94.3% of the population, while funding of benefits and
subsidies from the consolidated budget was carried out in the amount of not more than 30% of the needs.

Current rates for water supply and wastewater services provided to the population do not correspond to the
economically justified costs for their production, which, as a consequence, leads to the unprofitability and the
inability to carry the costs of the company. This increases the load of the budget - an increase in revenues from
the budget to cover the difference in rates for services on centralized water supply and wastewater disposal.

5. Conclusion

In this article, the authors examine the theoretical aspects of assessing the investment efficiency of the
enterprises providing public services. The authors propose the use of three directions for evaluation of the
economic, social and budgetary efficiency.

Social efficiency of the investment project resides in the fact the as a result of modernization and reconstruction
of existing production, the cost of services delivered will decrease, and respectively will occur a decrease in the
economically justified rates or prices; meanwhile the quality of services provided to the society will also
improve. Budget efficiency is caused by the excessive budget funds savings for the provision of public services
over the budget investments in improving the economic efficiency of enterprises. Therefore, to determine the
efficiency of the production of public services, it is necessary to carry out a comprehensive analysis of the
efficiency, taking into account all the elements of service delivery.

The result of the implementation of the developed investment program of the enterprise development will be
reduction of the economically justified rates for water and wastewater services, which ultimately will affect all
the subjects of the system of water supply and wastewater services. As for the enterprise, this investment
program will reduce energy costs and allocations for repair and maintenance. As a result of the measures
proposed by the author, consumers of services will get social and economic benefits in the form of reduction of
the economically justified rates with a further opportunity to reduce the water and wastewater rates, as well as to
get high-quality water provided without interruptions, while the ecological situation in the region will be
improved. As for the budget, in the second year after the implementation of the investment program, these
changes will cause a decrease in budgetary burden for compensation of public utilities costs to the indigent.
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