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Summary 
 
 
 The government of Ukraine, through the State Committee of Energy Conservation (State 
Committee), is considering the implementation of energy efficiency measures in state and municipal 
institutional buildings in the city of Kyiv.  The State Committee entered into an agreement with the U.S. 
Department of Energy to conduct an assessment of the institutional buildings sector heating and hot 
water efficiency potential supplied by district heat to support a potential World Bank loan for 
implementing such a program.  This assessment summarizes a detailed estimate of the institutional sector 
energy efficiency potential (PNNL 1997) and provides options for the implementation of such a program. 
 
 The institutional buildings sector energy efficiency potential was developed for state- and municipal- 
(city of Kyiv) owned and occupied healthcare, educational, and cultural buildings, of which there are an 
estimated 1,678 buildings comprising 7.2 million square meters of floorspace.  Institutional buildings 
consume an estimated 2.8 million Gcal of energy annually from the district heating system, which is 16% 
of the buildings sector energy consumption from the district heating system—the 1,678 buildings 
considered in this assessment are estimated to consume about one-half of the institutional sector energy.  
The weighted average efficiency improvement and cost per square meter is 26% and $4.31, respectively.  
The energy efficiency improvements and costs are dominated by heat control measures supplemented by 
weatherization and hot water measures; the installation of a heat meter is factored into each installation. 
 
 The efficiency improvements are projected to reduce budgetary expenditures by over $9 million 
annually and reduce natural gas imports by about 57 million cubic meters and mazut imports by about 
81 thousand tonnes annually with a combined annual value of $5.8 million.  Direct employment for 
administering the program and installing the measures is projected to be 263 full-time equivalent (FTE) 
years over the 5-year life of the project (an FTE year is one person working full time for 1 year.  Because 
most of the installation activity occurs in years 2 through 5, the average is about 63 FTEs per year).  
Although indirect employment associated with the manufacture of equipment and materials was not 
estimated, it is expected to be positive and adds to the direct increase in employment. In addition to 
economic benefits, annual emissions are expected to be reduced by 332 metric tonnes of NOx, 232 metric 
tonnes of SOx, and 85,427 metric tons of CO2.  None of the measures considered are expected to have 
negative health impacts or other environmental impacts.  Finally, institutional sector energy efficiency 
improvements are expected to alleviate conditions of underheating that exist due to capacity constraints. 
 
 Alternate financial structures were examined for the loan disbursement and service.  These ranged 
from a centralized process where the Ministry of Finance and Kyiv Municipal Department of Finance 
retain the responsibility for the loan and deduct the required amount from the energy budget allocated to 
each agency to a decentralized process where each participating agency is responsible for repayment of 
its share of the loan.  A primary benefit of the centralized option is stronger assurance of repayment and 
realization of the budgetary savings at the highest level so that priority budgetary items can be addressed.  
Alternatively, the primary benefit of the decentralized option is that an incentive exists for participants 
that allow them to redirect the ‘savings’ from their energy bills to other areas within their purview. 
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 Related to the financial structure is the implementation structure for installing the equipment/ 
measures.  Decree #414 passed by the Cabinet of Ministers in May 1997 stipulates the formation of an 
Inter-Agency Work Group to provide oversight for the implementation of the program.  It has been 
assumed that a Project Implementation Organization (PIO) will report to the Inter-agency Work Group 
and provide day-to-day management for the implementation activity.  Options developed for the PIO 
relate to the creation of one or several PIOs to manage the implementation.  Major benefits of a single 
PIO are lower cost, avoided duplication of effort and capability, and increased probability of replicating 
the program in other sectors and locations.  The major benefits of multiple PIOs housed in the 
participating organizations are greater ‘ownership’ by the participants and greater familiarity with the 
conditions within a given building type. 
 
 The estimated cost of the program over the 5-year period by cost category is: 
 

Installation $31.1 million 
Administration $3.5 million 
Contingency $3.5 million 
Total $38.0 million 

 
Installation reflects the cost of equipment, materials, and labor to physically install the measures; 
administration reflects the PIO cost to provide day-to-day management of the installations; and 
contingency applies to extension of the program to additional buildings/participants and/or unexpected 
costs. 
 
 Alternative lending structures were examined to assess the cash-flow implications and national 
benefit as measured in cash outflow and equivalent price of natural gas.  The lending structures analyzed 
the repayment term as offered by the World Bank, rapid repayment, and use of third-party financing to 
supplement funding provided by the World Bank.  The terms of the World Bank loan were analyzed for 
the provision of 80% of the capital at an 8.25% annual interest rate for a 15-year period with a 5-year 
grace period on the principal; the terms of the third-party loan were for a 25% annual interest rate.  This 
analysis supported a number of conclusions: 
 
• The greater the share of the program assumed by Ukraine, the greater the national benefit and the 

greater the negative cash flow during the initial years of the loan. 
 
• The more rapid the repayment of loan(s), the greater the national benefit. 
 
• It is desirable to obtain as much grant financing as possible to reduce the initial negative cash flow. 
 
• If third-party financing is relied upon, it is desirable to obtain as low a rate as possible to maximize 

the national benefit. 
 
 A two-phased schedule for implementation activities has been developed.  Using this schedule, a 
limited number of buildings would be retrofitted in the first phase occurring in the first year of the 
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program and remainder of the buildings would be retrofitted in the second phase over the subsequent 
4 years.  A limited Phase I is necessary to 1) verify the cost and performance of recommended measures 
and 2) refine the management and implementation procedures that include the audit for each building, 
physical installation, providing quality assurance for and acceptance of installations, verification 
procedures, and reporting procedures. 
 
 The authors feel that: 
 
• The Technical Assessment has adequately identified the energy efficiency potential and combined 

with the Lending and Implementation Assessment has identified the cost of obtaining that potential. 
 
• The ongoing discussions will address the many issues framed by the Lending and Implementation 

Assessment.  The most important of these are the structures for servicing the loan and implementing 
the measures as they relate to the quality of the installations, the performance of the efficiency 
improvements, the verification of the efficiency improvements, incentives to participate and ensure 
persistence (longevity), and the replication of the program to other sectors and locations. 

 
• Further development of project management and implementation/installation procedures is best 

accomplished by the Inter-agency Work Group and the PIO to ensure agreement and ownership. 
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 1.1

1.0  Introduction 
 
 
 The government of Ukraine, through the State Committee of Energy Conservation (State Committee), 
is considering the implementation of energy efficiency measures in state and municipal institutional 
buildings in the city of Kyiv.  The State Committee entered into a Memorandum of Cooperation with the 
U.S. Department of Energy (DOE) to conduct an assessment of the institutional buildings sector 
efficiency potential.  This assessment will be used to support a potential loan by the World Bank for 
implementing a buildings efficiency improvement program in Kyiv. 
 
 This report provides an assessment of the options for structuring the lending scenarios and the imple -
mentation of the program.  Components to the lending structure are options for the disbursement of funds, 
options for the loan service, and other financial options and considerations.  Program implementation 
includes management structures, reporting, installation activities, and post-installation activities such as 
training and verification.  A companion document (Kyiv Institutional Buildings Sector Energy Efficiency 
Program:  Technical Assessment [PNNL 1997]) provides an assessment of the efficiency potential and 
investment requirements. 
 

1.1 Scope and Approach 
 
 The purpose of this assessment is to provide options for implementing an energy efficiency program in 
the stock of state and municipal institutional buildings in Kyiv.  This assessment contains two basic themes:  
1) financing for installing energy efficiency measures and  2) processes for installing the efficiency 
measures.  The measures and associated levels of investment have been identified in the above 
referenced technical assessment (PNNL 1997). 
 
 Institutional buildings are defined as nonresidential buildings owned and occupied by state and 
municipal organizations.  General categories of institutional buildings are healthcare, education, and 
cultural. 
 
 Options for financing focus on the provision of capital and the repayment of loan(s).  These include 
source(s) of capital, amounts of capital by source, terms that may apply to repayment of borrowed capital, 
and timing of the disbursement and repayment of the capital.  Also addressed are institutional relationships 
that may apply to the disbursement and collection of funds. 
 
 The implementation sections of this report discuss options for the installation of efficiency measures.  
Factors addressed include management structure(s), contracting procedures, numbers and timing of 
installations, responsibilities of the implementing organizations, and alternatives for attaining persistence 
such as training, incentives, and reliance on community efforts. 
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 Risks that may apply to either financing or implementation are also characterized to specify impacts 
and mitigation strategies. 
 
 The intent of this assessment is to provide options and alternatives and to identify the associated 
positive and negative aspects.  This information will be used to frame the discussions and decisions.  Single 
actions or structures are presented if no alternatives exist because of requirements such as those that 
apply to World Bank procurements, or because of legal requirements in Ukraine that apply to the structure 
and repayment of loans. 
 

1.2 Report Organization 
 
 The lending and implementation assessment is presented in the following chapters: 
 
• Chapter 2 provides a summary of the technical assessment, which includes the physical characteristics 

of the institutional building stock, the types of applicable energy efficiency measures, the size of the 
cost-effective energy efficiency resource, and the associated level of investment. 

 
• Chapter 3 presents secondary impacts of the proposed energy efficiency improvements including 

environmental, employment, and macro-economic. 
 
• Chapter 4 provides a discussion of the lending structure required by Ukrainian law and financing and 

repayment options for an approximate $40 million energy efficiency program. 
 
• Chapter 5 provides a discussion of the implementation options including the relationships among 

organizations participating in the installation of the energy efficiency measures. 
 
• Chapter 6 contains a discussion of the characterization of risk, potential impacts, and mitigation 

strategies. 
 
• Chapter 7 presents a schedule of activities for implementing the project and installing the 

equipment/measures. 
 
• Chapter 8 provides a discussion of the bidding/tendering process and describes the anticipated types 

and quantities of labor, equipment, and materials required and the procurement processes for obtaining 
the anticipated labor, equipment, and materials. 

 
 The appendices provide more detailed information.  Appendix A contains the detailed technical data 
for institutional buildings.  Appendix B provides a summary of Ukrainian regulations that apply to foreign 
loans and contains a copy of Decree No. 414 approved by the Cabinet of Ministers of Ukraine (1997) in 
May 1997.  Appendix C provides a description of staff capabilities and budget for implementing the 
project.  Appendix D contains bidding specifications for equipment and materials. 
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1.3 Study Participants 
 
 Pacific Northwest National Laboratory (PNNL), one of DOE’s five multi-program research labora-
tories, conducts a significant number of programs in the area of energy efficiency and integrated resource 
planning.  PNNL’s Advanced International Studies Unit (AISU) conducts research on global climate 
change and manages cooperative programs to transfer energy efficiency practices and technologies to 
other countries.  PNNL provided technical and management oversight for this effort and contributed to all 
aspects of the analysis. 
 
 PNNL/AISU contracted with Tysak Engineering and the Agency for Rational Energy Use and 
Ecology (ARENA-ECO) to support the assessment activities.  Tysak Engineering specializes in buildings 
efficiency assessments and implementation projects, with substantial experience in Eastern Europe.  Tysak 
provided direct oversight for the technical analysis described in Chapter 2 and contributed to other aspects 
of the analysis. 
 
 ARENA-ECO is a Ukrainian nongovernmental, nonprofit organization dedicated to improving 
economic development and the environment through energy efficiency.  ARENA-ECO provided the 
in-country coordination for the assessment and contributed to all aspects of the analysis. 
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2.0  Technical Assessment 
 
 
 This chapter presents an overview of the results of the Kyiv Institutional Buildings Sector technical 
assessment (PNNL 1997).  The chapter contains the following seven sections:  1) buildings sector 
description, 2) thermal consumption baseline, 3) list of efficiency measures considered, 4) description of 
technical assessment methodology, 5) efficiency potential assessment, 6) sensitivity analysis, and 
7) investment requirements.  Tables containing detailed results can be found in Appendix A.  For a more 
complete description of the technical assessment, see the report Kyiv Institutional Buildings Sector 
Energy Efficiency Program:  Technical Assessment (PNNL 1997). 
 
2.1 Buildings Sector Description 
 
 Information on the stock of institutional buildings was collected for this analysis through a survey of 
institutional sector organizations.  Not all organizations responded to the survey, and emphasis in the 
survey was placed on those organizations that were deemed to be most amenable to a buildings efficiency 
improvement program.  Hence the buildings stock information contained in this report is not 
comprehensive, but includes the most important categories for the institutional buildings sector. 
 
 The primary descriptors used to characterize institutional buildings are function, age, and size 
(number of floors, also referred to as stories), each of which has an impact on thermal performance.  The 
building age categories used are buildings constructed prior to 1958, those constructed from 1958 to 
1980, and those constructed after 1980.  These age groups conform roughly to periods with particular 
architectural styles and building codes that impact the thermal performance and applicability of energy 
efficiency measures (e.g., roof construction impacts the choice of roof or attic insulation as an efficiency 
measure).  Building size categories were selected based on the available data.  For institutional buildings, 
these are 1 to 2 story buildings, 3 to 4 story buildings, and buildings 5 stories and greater. 
 
 Institutional buildings are defined as nonresidential buildings owned and occupied by state and 
municipal government organizations.  There are three types (subsectors) of institutional buildings:  
healthcare, education, and cultural.  Each of these types is described below. 
 

Healthcare 
 

 Healthcare buildings include only those buildings under the direction of the Municipal Department of 
Health and the Ministry of Health.  There are a number of healthcare facilities under the direction of 
other organizations.  The majority of buildings in the survey are owned by the Municipal Department of 
Health. 
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 The healthcare subsector is divided into four building types as follows: 
 
• Hospitals.  Hospitals provide in-patient care and medical services.  In-patient hospitals are widely 

distributed by size with about one-third of the 160 buildings being 1 to 2 stories, 3 to 4 stories, and 
greater than 4 stories.  In terms of floorspace, however, about two-thirds is in the >4 stories category, 
about half of which was built between 1958 and 1980, the other half after 1980.  Hospitals are the 
largest subsector of healthcare buildings. 

 
• Polyclinics.  Polyclinics provide out-patient medical services.  Polyclinics are widely distributed by 

both age and size.  More than 45% of polyclinic floorspace is in the size category >4 stories and of 
post-1980 construction.  About 35% of floorspace is in the categories of 3 to 4 story polyclinics built 
between 1958 to 1980 and after 1980.  There are a total of 110 buildings in this category. 

 
• Hospital Administration and Support Buildings.  The healthcare sector includes a number of 

buildings that serve exclusively for administration and support activities.  Though about 50% of the 
69 hospital administration buildings are 1 to 2 story buildings and pre-1958 construction, the largest 
concentration of floorspace (44%) is found in newer (post-1958) buildings >4 stories. 

 
• Other Healthcare Buildings.  Though there are a large number of “other” healthcare-related buildings 

(136), they represent only 6% of the total healthcare floorspace.  In addition, 64 buildings that are not 
primarily dedicated to healthcare have some floorspace used for healthcare activities.  Again, this 
floorspace represents a small fraction of total floorspace in healthcare facilities.  These buildings 
were not included in the analysis. 

 
Education 

 
 The education subsector is divided into four building types.  Kindergartens and schools are under the 
direction of the Municipal Department of Education.  Higher education facilities and student hostels are 
under the direction of the Ministry of Education.  A number of additional education buildings not 
included in this analysis are under the direction of several other organizations.  A description of the four 
building types follows. 
 
• Kindergartens.  Public kindergartens serve a broader function in Ukraine and many other Eastern 

European countries than in the United States.  After childbirth, mothers are allowed paid leave 
(currently 3 years, previously 1.5 years) to care for their child.  An additional unpaid leave of the 
same duration is also available if they choose to remain in the home, with a guarantee of their old job 
when they return.  Kindergartens thus serve a preschool/daycare function for children anywhere from 
1.5 to 6 years of age.  The kindergartens are generally small, with about 100-200 students, and are 
dispersed throughout the residential districts.  In total there are approximately 600 state-owned 
kindergartens in Kyiv, all of them less than 5 stories high.  More than half of the buildings and 
floorspace were built between 1958 and 1980 and are 1 to 2 stories high.  The bulk of the remainder 
are also 1 to 2 stories and were built since 1980. 
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• Schools.  Primary schools are also of small size and are distributed throughout the residential 
districts.  The 389 school buildings are also less than 5 stories, with the majority (94%) being 3 to 4 
stories high.  About half of the buildings were constructed between 1958 and 1980.  Along with 
buildings constructed since 1980, there is also a sizable population of pre-1958 buildings.  Schools 
are the largest single institutional building category in the survey, by area, comprising about 
2.8 million square meters of floorspace. 

 
• Higher Education.  This building type includes technical institutes and universities.  Of the 174 

higher education buildings, more than 50% of buildings and floorspace were constructed in the 
period 1958-1980.  About 25% of the floorspace is in the post-1980 category.  This floorspace is 
accounted for by 19% of the buildings, reflecting a trend toward larger buildings in this period. 

 
• Hostels.  The Ministry of Education also operates a significant number of residential buildings for 

students.  As with other higher education buildings, most hostels are greater than 5 stories, 
accounting for nearly 90% of total floorspace for hostels.  About three-quarters of this floorspace 
was built from 1958 to 1980. 

 
Cultural 

 
 The cultural buildings included in the survey are owned by the Municipal Department of Culture.  
The cultural subsector is divided into two building types as follows: 
 
• Theaters.  Most of the 12 theaters included in the survey are of pre-1958 construction and have 3 to 4 

stories.  Pre-1958 buildings also make up 85% of floorspace. 
 
• Art Galleries/Museums.  Information was collected for 31 art galleries and museums.  About 84% of 

these (26) are of pre-1958 construction. 
 
 The estimated number of institutional buildings and floorspace by building category and ownership is 
shown in Table 2.1.  A more detailed listing is provided in Appendix A. 
 
2.2 Thermal Consumption Baseline 
 
 Estimates of  heat and hot water energy consumption by the institutional sector were based upon the 
estimates of building floorspace, type, vintage, and size, and estimates of specific energy consumption as 
a function of each of these building descriptors.  Specific energy consumption estimates for the 
institutional buildings sector were derived primarily from design heat consumption for space heat, and 
from estimates of domestic hot water consumption by building type, expressed as a function of total heat 
demand.  Estimates of heat and hot water consumption for the institutional sector are shown in Table 2.2 
by building type and ownership subsector.  Institutional sector energy use is dominated by education, 
which has the largest amount of floorspace.  More detailed estimates of baseline energy consumption can 
be found in Appendix A, Table A.3. 
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Table 2.1.  Number and Floorspace of Institutional Buildings by Type, 1996 
 

Institutional  Number of Floorspace 
Building Type Buildings (m2) 

Hospitals 160 637,125 
Polyclinics 110 293,867 
Administration 69 92,245 
Kindergartens 600 2,804,268 
Schools 389 1,312,326 
Higher Education 174 1,228,765 
Hostels 133 730,614 
Theaters 12 48,043 
Art Galleries/Museums 31 65,358 
Total 1,678 7,212,611 

 
 

Table 2.2.  Baseline Heat and Hot Water Energy Consumption by the Institutional Sector 
 

Institutional Buildings Baseline Energy Use 
Subsector Type (thousand Gcal) 

Healthcare Hospitals 157 
 Polyclinics 59 
 Administration 16 
Education Kindergartens 329 
 Schools 470 
 Higher Education 240 
 Hostels 154 
Cultural Theaters 10 
 Art Galleries/Museums 12 
Institutional Sector Total 1,446 

 
2.3 Efficiency Measures Considered 
 
 Forty-six energy conservation opportunities (ECOs) were evaluated for improving energy efficiency 
in the institutional buildings sector.  Of these, 20 were determined to be applicable to one or more 
building types and were analyzed with respect to energy efficiency potential, cost, and availability on the 
Ukrainian market.  Table 2.3 presents the estimated installed per unit costs for the efficiency measures. 
More detailed cost information is presented in Appendix A, Table A.4. 
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Table 2.3.  Efficiency Measures Considered and Cost Per Unit 
 

Efficiency Measure Unit Cost ($)/Unit 
Building Envelope   
  Exterior Side Walls m2 25.17 
  Roof Insulation m2 27.94 
  Attic Insulation m2 11.38 
  Basement Floor Insulation m2 7.59 
  Weatherstripping m 1.96 
  Storm Windows each 127 
  High-Performance Glass  m2 43.17 
  Third Window Pane m2 30.68 
  Radiator Reflectors each 9.07 
Air Handling   
  Ceiling Fans per fan 203 
  Ventilation Heat Recovery m3/hr 2.60 
Domestic Water Heating   
  Hot Water Heat Exchanger  
    (Weighted Average) 

bldg. 2,190 

  Storage Water Heater bldg. 3,147 
  Low-Flow Showerheads each 10.32 
  Faucet Aerators each 4.58 
  Hot Water Meters each 135 
  Insulate Pipes m 6.02 
Heating System   
  Building Heat Meters each 2,960 
  Retrofit Heating System 
    (Weighted Average) 

bldg. 9,018 

  Radiator Balancing Valves each 27.58 
 
2.4 Technical Assessment Methodology 
 
 The technical assessment methodology consists of two parts:  the engineering analysis and the 
economic analysis.  The engineering analysis is used to evaluate the energy savings potential of 
individual ECOs and packages of ECOs.  The economic analysis is then used to evaluate the cost 
effectiveness of individual ECOs and packages of ECOs. Two subsections (2.4.1 and 2.4.2) describe the 
engineering and economic analysis methods, respectively. 
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2.4.1 Engineering Analysis 
 
 The engineering analysis methodology differs based on the type of efficiency measure being 
analyzed:  building envelope measures, water heating measures, heating system measures, and heat 
recovery ventilation measures. The analysis for each of these measure types is discussed below. 
 

Analysis of Building Envelope Measures 
 
 The ASEAM5 (A Simplified Energy Analysis Method, Version 5) computer program was used in 
this analysis to model heat losses in buildings based on procedures recommended by the American 
Society for Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE).  The program calculates 
the peak building energy demands and annual energy consumption based on weather conditions in a 
given location.  This computer program utilizes a bin-type TMY (typical meteorological year) weather 
file created from hourly weather data collected over a long period.  The output reports include effects of 
other factors on building heat loads, such as occupancy schedule, lighting, appliance usage, insulation, 
etc., which helps determine the most effective energy conservation measure for each building type. 
 
 Baseline and post-measure installation heat and hot water energy consumption were calculated for 
each measure and each building type, the difference being the efficiency improvement.  The development 
of the baseline building heating loads for each institutional building type required making several 
assumptions.  The most important assumptions were infiltration rates, internal temperatures in different 
locations, and occupancy and equipment schedules.  These assumptions were based on recommended 
values, previous experience, and information gathered during the energy audit of the representative 
buildings for each group. 
 
 In the modeling of each ECO, only the pertinent value describing the given ECO was changed in the 
model.  Insulation of walls, ceilings, and floors was modeled by lowering U-values.  Weatherstripping 
was modeled by lowering the infiltration rate.  Modeling of triple-pane and storm windows was accom-
plished by lowering U-values. 
 

Analysis of Water Heating Measures 
 
 Efficiency improvement calculations for low-flow showerheads and faucet aerators were based on 
statistical information regarding the use of hot water in Ukraine, statistical information on hot water use 
by purpose (dishwashing, shower, laundry, etc.), and manufacturers’ performance information. Calcula-
tion of efficiency improvements obtainable by insulating the hot water pipes in unconditioned spaces is 
based on lowering heat losses through additional pipe insulation with improved R-value or replacement 
of existing insulation with high-performance materials.  Because of the limited nature of this effort, exact 
length and sizes of pipes could not be determined, but rather were estimated for each building group 
based on typical plumbing designs. 
 

Analysis of Building Heating System 
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 All ECOs in this category provide improved energy management in the building and assume that 
outdoor temperature reset control is installed in each substation of the central district heating system. 
 
 Installation of temperature control devices in conjunction with installation of energy consumption 
metering provides building occupants/owners with an incentive to reduce energy consumption.  The use 
of a programmable thermostat also improves the use of setback during unoccupied periods.  The 
combination of better energy management and distribution within the building and the ability of 
motivated occupants to lower energy consumption results in two effects: 
 
• Room temperature is kept at the lowest possible acceptable (comfortable) level. 
  
• Windows are opened only to maintain acceptable indoor air quality and not for temperature control. 
 
 The computerized calculations used for the building heating system efficiency improvements were 
also derived from procedures recommended by ASHRAE.  For each measure, the baseline and post-
measure installation heat loss were both calculated.  The difference between the two heat loss values is 
the energy use reduction.  For each ECO analyzed, the temperatures and infiltration rates were estimated 
based on performance of the proposed equipment and expected occupant behavior.  In general, more 
accurate equipment and motivated occupants will produce lower temperatures and lower infiltration 
rates.  The temperatures were not assumed to drop below acceptable comfort limits. 
 

Analysis of Ventilation Heat Recovery Measures 
 
 Although none of the ventilation energy efficiency measures were considered for application, eval-
uation of several measures was performed.  The energy saving calculations developed for the heat 
recovery applications were again derived from procedures recommended by ASHRAE.  Inputs to the 
calculations include properties and mass flow of media from which the waste heat is recovered and 
manufacturers' performance characteristics for the heat recovery equipment. 
 
2.4.2 Economic Analysis Method 
 
 This section provides a discussion of the economic analysis metrics, the economic assumptions, and 
the approach employed to assess the economic performance of the efficiency measures. 
 

Analysis Metrics 
 
 The ECOs described in the previous section were analyzed using a number of economic methods or 
“metrics” to evaluate the attractiveness of each option.  A number of economic metrics are commonly 
used to evaluate measure performance:  simple payback, present and net present value (NPV), and 
internal rate of return (IRR).  These metrics are described below.
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 Simple Payback.  The most basic economic analysis metric is the simple payback period, which in 
its simplest form is calculated by dividing the installed cost of the ECO by the value of the annual energy 
savings.  The simple payback period is the number of years required for the savings resulting from an 
investment in energy efficiency to offset the cost of the investment.  The lower the payback period, the 
more attractive the investment. 
 
 In many analysis situations, this metric is too simplistic to be of much use.  ECOs with future costs 
may be overvalued if these costs are not accounted for.  Escalating fuel prices will also undervalue an 
ECO.  Simple payback does not enable ready comparison for measures having different useful lifetimes.  
This method also does not account for the time value of money and may not be readily comparable with 
other investments using more sophisticated measures of value.  Despite the many shortcomings of this 
method, it is frequently used along with first cost to evaluate the attractiveness of measures. 
 
 Present and Net Present Value.  A Hryvna today is worth more than a Hryvna tomorrow for two 
principal reasons:  general price inflation and the time value of money.  Based on general price inflation, 
the purchasing power of a Hryvna declines over time, and because the true value of money lies in what it 
is capable of purchasing, inflation causes its value to decline.  The time value of money refers to the fact 
that even in the absence of general price inflation, money received sooner is preferred to money received 
later. 
 
 It is this preference for consuming sooner rather than later that leads to the existence of positive rates 
of interest, even in the absence of price-level inflation.  Individuals and firms are willing to pay a 
premium to obtain goods and services sooner rather than later, and the premium they are willing to pay is 
the “real rate of interest.”  The market or “nominal” rate of interest is the real rate plus the rate of 
inflation (this is a slight simplification).  As an example, 100 Hryvna received 2 years from today is 
worth 82.64 Hryvna today, assuming a 10% nominal rate of interest.  Conversely, 82.64 Hryvna invested 
today at a 10% per annum annual nominal rate of interest yields 100 Hryvna 2 years later. 
 
 The costs and benefits of an efficiency investment occur at different periods in time, which must be 
accounted for in the analysis.  A metric for reflecting this fact is net present value, where the present 
value of all the costs of an ECO is compared to the present value of all the benefits of the ECO.  The 
difference between the two, NPV, is a measure of the cost-effectiveness of an ECO.  A negative NPV 
means the costs of an ECO outweigh its benefits, while a positive NPV means that the benefits are 
greater than the costs.  The higher the NPV, the better.  The formula for calculating the NPV is: 
 

 
where: t = year 
 R = annual return 
 d = discount rate 
 C = capital outlay 

NPV =
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Internal Rate of Return.  The IRR is the interest rate that equates the present value of the expected 
future cash flows or receipts to the initial capital outlay.  The formula for calculating the IRR is: 
 
IRR = r such that: 
 
 
 
 
where: t = year 
 R = annual return 
 r = interest rate 
 C = capital outlay 
 
The difference between the NPV and IRR is the discount rate (d) and interest rate (r).  In the case of IRR, 
the formula is solved for the interest rate (r) where the benefits minus the costs equal zero.  The IRR is 
often  used to screen and rank alternative investments--in general, the higher the IRR, the better.  In the 
case of this analysis, an IRR of 20% or greater is deemed acceptable before accounting for risks, and the 
minimum acceptable IRR after risks is the discount rate of 10%. 
 
 In this analysis the IRR is computed only for those ECOs where a conventional cash flow stream 
exists and where the NPV is positive.  Other cases may lead to multiple solutions or no solution.  
Conventional cash flow is the net cash flow stream, which begins with a disbursement of funds followed 
by a stream of savings. 
 
 Economic Assumptions.  Two types of economic analysis methods typically used are nominal and 
real.  The main difference between the two is the presence or absence of inflation, respectively.  In a 
nominal analysis, the value of energy savings in 1997 is expressed in 1997 Hryvna, the value of energy 
savings in 1998 is expressed in 1998 Hryvna, and so on.  The nominal value of the energy savings 
continues to increase because of inflation and the general level of prices.  A real analysis expresses all 
money values in constant terms by removing the effects of inflation.  In the case of this analysis, all 
values are expressed in 1996 currency values. 
 
 The implication of using a real analysis is the need to calculate a real discount rate to reflect the time 
value of money, which is the “real” interest rate after the effects of inflation have been removed.  For the 
purposes of this analysis, a simplification is used whereby the discount rate is calculated as the nominal 
interest rate minus the expected rate of inflation. 
 
 Basic economic assumptions are provided below. 
 
• nominal discount rate - 16% 
  
• inflation rate - 6% 
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• real discount rate - 10% 
  
• analysis period - 15 years. 
 
2.5 Efficiency Potential Assessment 
 
 This section provides the energy and economic assessment of the 20 energy efficiency measures 
(described in Section 2.3) considered for the analysis.  The method employed to assess the efficiency 
potential for the institutional sector consisted of three steps: 
 
1. Screen the individual measures by simple payback; measures having a simple payback of less than 

5 years were retained for additional analysis. 
 
2. Combine the measures to identify interactive effects to avoid double counting the efficiency potential 

and to deselect measures that reduced the payback of selected bundles for individual building types. 
 
3. Evaluate the measure bundles and applicable individual measures for each building type to estimate 

efficiency potential. 
 
 The following group of four space-heating measures having an interactive effect were selected for 
application: 
 
• windows and door weatherstripping 
 
• reflectors behind radiators 

 
• ceiling fans 
 
• substation-level controls. 
 
 Depending on building type, a subset of these items was selected based upon their combined 
performance. 
 
 The following three measures, which did not exhibit interactive effects, were also selected for 
application depending on their performance: 
 
• hot water heat exchangers 
 
• low-flow showerheads 
 
• aerators on faucets. 
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In all cases, building heat meters are included. 
 
 Table 2.4 shows the cost-effective institutional sector efficiency potential by building type.  
Additional detail is contained in Appendix A, Table A.5. 
 

Table 2.4.  Institutional Sector Efficiency Potential 
 

Institutional  Baseline Energy Cons. Efficiency Potential Percent  IRR 
Building Type (thousand Gcal) (thousand Gcal) Savings (%) (%) 

Hospitals 157 40 25.8 27.8 
Polyclinics 59 16 27.2 24.4 
Administration 16 4 26.2 16.4 
Kindergartens 329 86 26.2 31.7 
Schools 470 129 27.4 29.1 
Higher Education 240 64 26.5 31.6 
Hostels 154 34 22.0 25.4 
Theaters 10 3 28.7 26.8 
Art 
Galleries/Museums 

12 2 19.6 12.9 

Total 1,446 378 26.2 29.2 
 
2.6 Sensitivity Analysis 
 
 The sensitivity of the economic analysis to any particular input variable can be assessed by holding 
all other exogenous variables constant while the variable of interest is changed.  In this fashion, the value 
of any particular variable at which the investment becomes unattractive (i.e., the IRR becomes less than 
10%) can be determined.  This will be referred to as the switching value. 
 
 The switching analysis was carried out with respect to two variables:  energy savings and installed 
costs for efficiency measures.  The switching values, expressed either as the percentage of the energy 
savings below the estimated value, or as the percentage of the installed costs above the estimated value, 
for which IRR becomes less than 10%, is presented in Table 2.5. 
 
 In the case of hospitals, the energy savings would have to fall to 40% of the estimated value for the 
IRR to drop below 10% (i.e., the energy savings would have to be 10.3% instead of 25.8% of baseline 
energy use), or the installed cost would have to increase by 240%.  The institutional building types most 
sensitive to realized efficiency improvements or installed costs of efficiency measures are cultural 
buildings and hospital administration buildings. 
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Table 2.5.  Internal Rate of Return Switching Value for Energy Savings 
    and Installed Costs - Institutional Buildings 
 

Type Energy Savings (%) Installed Costs (%) 
Hospitals 40 240 
Polyclinics 45 220 
Hospital Admin. 70 160 
Kindergartens 35 280 
Schools 40 260 
Higher Education 35 280 
Hostels 45 220 
Theaters 45 240 
Art Galleries/Museums 80 120 

 
2.7 Investment Requirements 
 
 This section presents building-level investment requirements to procure the efficiency resources 
presented in Table 2.4.  Investment levels are expressed in terms of both investment per building and 
investment per square meter of floorspace.  The per-square-meter estimates are multiplied by the building 
stock estimates to provide an overall sector investment requirement.  Total investment requirements are 
presented in Table 2.6.  Total investment requirements are presented in more detail in Appendix A, Table 
A.6. 
 

Table 2.6.  Institutional Buildings Sector Investment Requirements 
 

Institutional Building  Investment Requirements ($) 
Type Per Building Per Square Meter Total 

Hospitals 21,719 5.45 3,475,019 
Polyclinics 14,143 5.29 1,555,709 
Administration 8,309 6.21 573,290 
Kindergartens 11,771 5.38 7,062,886 
Schools 24,987 3.47 9,719,980 
Higher Education 29,581 3.92 4,820,270 
Hostels 23,994 4.37 3,191,160 
Theaters 24,266 5.32 255,545 
Art Galleries/Museums 29,844 6.08 397,093 
Total 25,981 4.31 31,050,952 
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 Investment levels are expressed both in terms of investment per building and investment per square 
meter of floorspace.  The per-square-meter estimates are multiplied by the building stock estimates to 
provide an overall sector investment requirement.  These values should be taken as an upper bound, as 
they are based on the assumption of 100% penetration of the efficiency measure packages into the 
building stock.  In reality, not all existing buildings would be susceptible to retrofit. 
 
 In the institutional buildings sector, the per-square-meter costs range from a low of $3.47 for 
primary/secondary schools to a high of about $6.08 for houses of culture.  The single largest category for 
investment potential is schools at $9.7 million, followed by kindergartens at $7.1 million.  The potential 
investment level for residential buildings is nearly $300 million compared to $31.1 million for the 
institutional buildings considered in this analysis. 
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3.0  Impacts Assessment 
 
 
 The buildings efficiency improvement program will have potential additional impacts, primarily in 
two categories:  economic and environmental.  These include impacts on employment, energy security, 
air pollutant emissions levels, worker health and safety during building renovation activities, and indoor 
air quality as a result of building renovations.  These potential impacts are summarized below.  A more 
complete description of the impacts assessment can be found in the technical assessment document for 
this project (PNNL 1997). 
 
3.1 Economic Impacts 
 
 The potential economic impacts are substantial for buildings efficiency programs in Kyiv and 
Ukraine.  The estimated economic and employment impacts are presented in Table 3.1. 
 
 An efficiency program would have direct and positive employment impacts for retrofit installation 
work.  This analysis assumes the ratio of Ukrainian to Western labor ranges from 5:1 to 8:1, depending 
on the efficiency measure.  While it is not clear to what extent energy retrofit services exist in Kyiv, such 
capabilities are likely to develop.  The resulting employment impacts are estimated at 64 full-time 
equivalents (FTEs) for the second through fifth years of the project.  It is expected that domestic 
suppliers and manufacturers of equipment will also develop, but associated employment is not estimated. 
 
 The reduction in energy expenditures translates directly into reductions of state and municipal 
expenditures.  Budgetary expenditures are projected to decrease by $9 million per year in the last year of 
the project.  This is estimated to result in a redirection of $5.8 million in annual expenditures for fuel 
imports. 
 
 Although a residential sector program was not examined in detail, the burden of excessive fuel con-
sumption is also felt by residential consumers.  The International Energy Agency (IEA) estimates that a 
typical urban family of four pays as much as one-third of wage earnings for the energy bill (IEA 1996).  
Reductions in energy consumption that are translated into reductions in energy-related expenditures 
would have a substantial positive impact on disposable income.  It is estimated that residential sector 
energy bills could be reduced by as much as 25%. 
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Table 3.1.  Secondary Impacts 
 

 1998 1999 2000 2001 2002 Annual 
Budget Reductions       
  Municipal Dept. of Health ($) 266,411 543,478 831,521 1,130,869 1,441,858 1,441,858 
  Municipal Dept. of Education ($) 945,421 1,928,658 2,950,847 4,013,152 5,116,769 5,116,769 
  Ministry of Education ($) 429,093 875,349 1,339,284 1,821,427 2,322,319 2,322,319 
  Municipal Dept. of Culture ($) 23,314 47,560 72,768 98,964 126,179 126,179 
  Total ($) 1,664,238 3,395,046 5,194,420 7,064,412 9,007,125 9,007,125 
Emissions Reductions (tonnes)(a)      
  NOx 66 133 199 266 332 332 
  SOx 46 93 139 185 232 232 
  CO2 17,085 34,171 51,256 68,342 85,427 85,427 
Domestic Employment (FTEs)(b)       
  Direct (measure installation) 3 63 63 63 63  
  Indirect (materials manufacture) * * * * * * 
Fuel Import Reductions(c)       
  Natural Gas (thousand m3) 11,452 22,904 34,357 45,809 57,261 57,261 
  Mazut (tonnes) 16,118 32,236 48,354 64,472 80,590 80,590 
  Natural Gas ($) 950,531 1,901,062 2,851,593 3,802,123 4,752,654 4,752,654 
  Mazut ($) 218,744 437,489 656,233 874,978 1,093,722 1,093,722 
  Total Fuel ($) 1,169,275 2,338,551 3,507,826 4,677,101 5,846,376 5,846,376 
(a) NOx and SOx emission factors from Ekono Energy (1996).  CO2 emission factors from DOE (1995).  
(b) Full-time equivalents.       
(c) Fuel import reductions estimated from energy savings using estimated transmission/distribution losses of 20%, and average boiler 

efficiency of 88%. Natural gas savings converted from Gcal to cubic meters using 7,975 kcal/m3 (Kievenergo data) (JTC 1996), and 
mazut savings converted from Gcal to tonnes using 7,000 kcal/kg.  Estimated price of natural gas, $83/thousand m3.  Estimated  price of 
mazut,  $95/tonne. 

* Domestic manufacture of equipment and materials is expected, but an estimate of the types and quantities of materials and associated 
employment impacts has not been made. 
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3.2 Environmental Impacts 
 
 This assessment is driven by World Bank and Ukrainian requirements for environmental assessments 
related to buildings efficiency improvement programs.  The project requires a category “B” Environ-
mental Mitigation Plan as defined in the Bank’s Operational Directive on Environmental Assessment, 
O.D. 4.01 (World Bank 1991).  The assessment has also been performed in accordance with the 
requirements of the Ukrainian Ministry of Environmental Protection and Nuclear Safety (Law of Ukraine 
1991, Law of Ukraine 1992).  Specific regulations are discussed by topic area below. 
 
3.2.1 Emissions Impacts 
 
 The potential investment program is expected to reduce heat demand in buildings, and hence energy 
consumption and emissions.  The magnitude of the emissions reduction is a function of the heat demand 
reduction, the net heat production and distribution efficiency, and the emissions rates of the district 
heating boilers.  As discussed above, precisely estimating the actual emissions reduction is difficult.  
However, a reasonable approximation can be made using estimated average emission factors and system 
performance.  The assumptions used in this analysis are presented in Table 3.1. 
 
 Total emissions reductions by year as a result of the project are presented in Table 3.1.  Projections 
indicate that after the year 2020, NOx emissions would be reduced by 332 tonnes, SOx emissions would 
be reduced by 232 tonnes, and CO2 emissions would be reduced by 85,427 tonnes annually. 
 
3.2.2 Health and Safety 
 
 Both the World Bank and Ukraine have health and safety guidelines for construction activities.  Of 
primary concern is the potential for exposure of workers and occupants to asbestos, which is sometimes 
used in building materials such as insulation.  Exposure to airborne asbestos particles poses a known 
health risk.  In Ukraine, asbestos is used primarily to produce asbestocement, which may be used as a 
material for different types of pipes and ducts and for roofing tiles.  Asbestocement air ducts may be used 
in ventilation exhaust systems.  However, Ukrainian law (State Committee of Ukraine on Affairs of 
Urban Development and Architecture 1996, SNiP No. 2.04.05-91) prohibits the use of asbestocement air 
ducts in input ventilation systems.  It has been determined that asbestos is not commonly used as an 
insulating material.  The potential investment program does not contain components related to the 
ventilation system.  Hence, the potential to encounter asbestos in renovation projects is negligible; 
however, it is recommended that the presence of asbestos and its potential disturbance be addressed in 
the audit of individual buildings. 
 
 An additional health issue that may be worthy of further consideration relates to the use of industrial 
waste materials in concrete used to manufacture prefabricated panels for high-rise apartment construc-
tion.  Since the early 1960s, these panels were manufactured at industrial facilities along the Dnieper 
River.  In some cases industrial residues from the Donets Basin were used as aggregate in these panels 
(TACIS 1994).  The use of such residues is now prohibited due to the potential for high content of heavy 
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metals in the waste.  However, little publicly available information has been located on the health 
hazards associated with the use of these panels in existing buildings. 
 
 Positive health impacts can be expected due to improved temperature control in buildings.  The 
improved environment may reduce the number of occupant sick days and improve productivity; however, 
it would be extremely difficult to quantify such impacts, and no attempt to do so is made here. 
 
3.2.3 Indoor Air Quality 
 
 Ukrainian sanitary norms regulate maximum permissible concentrations of harmful substances in 
ambient (outdoor) air.  Under regulations of the Ministry of Health, maximum concentrations for indoor 
air of residential and institutional buildings must not exceed established maximum permissible concen-
trations for ambient air.  To comply with these regulations, Ukrainian law (State Committee of Ukraine 
on Affairs of Urban Development and Architecture 1996, SNiP 2.04.05-91) requires that the building 
ventilation system be designed appropriately, and that the heating system design must account for heat 
losses due to the warming of ventilation air.  These heat losses are normally calculated on the basis of 
one air change per hour, though some buildings may be designed for greater air change rates.  The World 
Bank requires a minimum ventilation rate of 0.5 air changes per hour. 
 
 Actual existing ventilation rates in Ukraine are difficult to quantify.  In institutional buildings, 
ventilation systems are often inoperable.  Because of high infiltration rates, however, indoor air quality is 
generally not a problem.  Because some efficiency measures are expected to reduce infiltration, it will be 
necessary to ensure that adequate ventilation is maintained. 
 
 The potential for insufficient ventilation will be addressed for individual buildings at the time of the 
building audit to determine applicable efficiency measures.  In addition, the monitoring and verification 
activities should include a component to monitor air quality in selected buildings. 
 
3.2.4 Soil Contamination 
 
 The potential investment program is not expected to have a significant impact on soil contamination.  
None of the materials expected to be used in the program are, or contain, contaminants.  World Bank 
directives also prohibit investment in buildings with soil contamination. 
 
 Existing soil contamination may be of concern in Kyiv due to the location of past or present indus-
trial activities near residential and commercial areas.  In addition, Kyiv is located in an area affected by 
the 1986 Chornobyl nuclear power plant explosion, which spewed radioactive materials into the atmos-
phere.  This contamination is no longer considered to pose a hazard, but it is recommended that the 
potential for disturbance of contaminated soil be addressed during the audit of individual buildings. 
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3.2.5 Ozone Depleting Substances 
 
 In compliance with the Montreal Protocol(a) (signed by Ukraine on February 18, 1988, and ratified by 
the Ukrainian Parliament on September 20, 1988), the Cabinet of Ministers of Ukraine issued Decree 
#1274 (Cabinet of Ministers of Ukraine 1996a) approving a program for stopping the production and use 
of ozone depleting substances (ODS) in Ukraine.  While ODS regulated by the Montreal Protocol(a) are 
not manufactured in Ukraine, they are used in almost every sector of the economy. 
 
 Ukraine will receive financial assistance, partly financed by a Global Environmental Facility grant of 
$26.5 million, to implement projects on the conversion of ODS-using enterprises.  The grant is 
conditioned on the implementation of licensing procedures for the import of ODS and ODS-containing 
equipment and materials, including foam insulation manufactured with chlorofluorocarbon (CFC) 
foaming agents such as HCFC-11.  The total number of licenses will gradually be reduced as required by 
the London amendments to the Montreal Protocol.(a) 
 
 The World Bank also restricts the use of ODS in particular foam insulations manufactured with 
CFCs or their derivatives.  To comply with these regulations, all tender documents for this project will 
stipulate that foam insulation materials shall not be manufactured using CFCs. 
 
 

                                                      
(a) The 1997 Montreal Protocol on Substances that Deplete the Ozone Layer, as adjusted and amended 

by meetings in London in June 1990, in Copenhagen in November 1992, and in Vienna in December 
1995; sponsored by the Ozone Secretariat, United Nations Environmental Program. 
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4.0  Lending Structure 
 
 
 This chapter presents options for the financing/lending structure.  Though the financing/lending 
structure and the implementation/installation structure are related, and hence need be considered 
together, they are discussed separately to reduce complexity.  The discussion of the implementation/ 
installation structure is presented in Chapter 5.  The preference for any given option in one activity may 
affect the preference for an option within another activity and/or the assignment of responsibility to a 
particular organization.   
 
 Steps in the lending and implementation processes are shown below. The steps shown in italics are 
the major activities in the financing/lending process; these are the loan disbursement, payments, 
collection of payments, and loan service.  The italicized steps are discussed in this chapter. 
 
Step 1.  designate loan agent(s) 
 
Step 2.  specify target buildings 
 
Step 3. procure/designate installation agent(s) and supplier(s)  
 
Step 4. installation audit and measure specification 
 
Step 5. installation 
 
Step 6. installation acceptance 
 
Step 7. operations and maintenance (O&M) training 
 
Step 8. pay installer 
 
Step 9. collect payments 
 
Step 10. service loan 
 
Step 11. verification and incentives. 
 
 To the extent possible, the discussions in Chapters 4 and 5 present options with the pro’s and con’s 
of each.  In so doing, the intent is to provide a framework for discussions among the participating 
organizations and to avoid making a specific recommendation whenever possible.  Exceptions do occur, 
and single recommendations are provided when options are limited by a regulatory or legislative act, or 
alternatives are clearly not workable.  Last, the examination is not comprehensive and is intended to 
generate additional discussion of the options and to identify additional options. 
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 It is anticipated that the potential loan will be directed to the retrofit of buildings belonging to the 
following organizations: 
 
  • Two state organizations under the purview of the Ministry of Finance 
 
   - Ministry of Health (healthcare buildings) 
   - Ministry of Education (higher education buildings) 
 
  • Two municipal organizations under the purview of the Municipal Department of Finance 
 
   - Municipal Department of Education (kindergartens and primary/secondary education buildings) 
   - Municipal Department of Culture 
 
 Thus, there are two to four owning organizations, depending upon how they are defined, for 
determining the lending and repayment structure.  
 
 This chapter is organized into three subsections.  The first, Lending Structure and Management 
Responsibility, provides options for assigning ultimate responsibility for the acceptance and repayment 
of the potential loan.  The second, Loan Disbursement, provides options for the disbursement of the loan 
by the recipient organization(s) to the suppliers and installers of equipment and materials.  The third 
section provides a discussion of the collection and payment options to service the potential loan. 
 
4.1 Lending Structure and Management Responsibility 
 
 The lending structure consists of the organization(s) ultimately responsible for accepting and 
servicing the loan.  The structure has been defined according to Decree #414 of the Cabinet of Ministers 
of Ukraine, “On Streamlining Attraction and Use of Foreign Credits the Repayment of Which is 
Guaranteed by the Cabinet of Ministers of Ukraine, Improvement of the System of External Financial 
Resources Attraction and External State Debt Servicing.”  The text of the Decree is located in 
Appendix B.  Figure 4.1 depicts the financial management structure according to Decree #414. 
 
 The Ministry of Economy is assigned overall responsibility for the project and reports to the Cabinet 
of Ministers, who have provided the sovereign guarantee for the loan.  After the Cabinet of Ministers 
approves the final report on project implementation, the Vice Prime Minister forwards it to the World 
Bank. 
 
 Day-to-day responsibility is delegated to an Organization Responsible for the Project that provides 
oversight for a Project Implementation Organization (PIO).  An Interdepartmental Commission works 
directly with the Organization Responsible for the Project to provide assistance, guidance, and oversight 
for the PIO through the Organization Responsible for the Project. 
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 Figure 4.1. The Financial/Lending Management Structure According to Decree #414 
  (Note:  the A’s connect to each other) 
 
 The Interdepartmental Commission is created by the Cabinet of Ministers for the purpose of 
supervising fulfillment of the agreement with the World Bank.  The Interdepartmental Commission is 
responsible for ongoing supervision of project implementation and reports to the Vice Prime Minister of 
Ukraine who is in charge of economic matters.  The two to four organizations identified above that 
“own” the buildings that are the subject of efficiency improvements and are responsible for repaying the 
loan interact with the Interdepartmental Commission. 
 
 As far as reporting, the Decree stipulates that the Ministry of Economy provides to the Cabinet of 
Ministers a quarterly report containing summary information on all ongoing projects financed by the 
World Bank and proposals to ensure timely implementation of projects.  For the Kyiv Institutional 
Building Assessment (KIBA) project, the Organization Responsible for the Project provides necessary 
information and reports to the Ministry of Economy on a quarterly basis.  The Organization Responsible 
for the Project also provides information to the World Bank regarding project implementation. 
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 The Interdepartmental Commission may be composed of representatives from the: 
 
  • Cabinet of Ministers 
 
  • World Bank 
 
  • State Committee for Energy Conservation 
 
  • Ministry of Finance 
 
  • Ministry of Economy 
 
  • National Agency for Reconstruction and Development 
 
  • Export/Import Bank of Ukraine (Eximbank) 
 
  • Kyiv Municipal Budget Authority 
 
  • Kyiv Municipal Department of Health 
 
  • Ministry of Education 
 
  • Kyiv Municipal Department of Education 
 
  • Kyiv Municipal Department of Culture. 
 
 Some of the above organizations may be more actively involved than others in the Interdepartmental 
Commission’s activities – perhaps designated as voting members and observers.  Also, the Deputy Head 
of the Organization Responsible for the Project becomes Head of the Interdepartmental Commission. 
 
 From several candidate organizations, the Cabinet of Ministers will decide which organization will 
be responsible for the project.  A list of candidate organizations with pro’s and con’s of each is provided 
in Table 4.1. 
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Table 4.1.  Options for Organization Responsible for the Project 
 

Assignee/Description Pro’s Con’s 
Ministry of Finance 
 

Maintains high level of accountability. The Ministry is not close to the process. 
 
This could be considered a diversion of 
resources and responsibility. 

State Committee for Energy 
Conservation 

Assigns responsibility formally within 
the government, which potentially 
increases accountability and lowers 
risk. 
 
Centralizes function thereby providing 
consistency and reducing duplication. 
 
Closely involved in energy efficiency 
and well aware of the processes in this 
field. 
 

May pose a bias for portraying the 
success of the project. 

Kyiv Municipal District Heating 
Company 

Has an accounting system that can be 
modified for this purpose 
 
Has direct customer contact and 
knowledge of the customer base. 

Tendency for supply-side focus. 
 
Low level of interest in making the 
project successful, because it would 
reduce revenues as a result of 
installation of meters and implemen-
tation of energy saving measures. 

A single state agency/organization 
responsible for the project (either 
assigned to an existing agency/ 
organization or the creation of a new 
agency/organization) 
 

Assigns responsibility formally within 
the government, which potentially 
increases accountability and lowers 
risk. 
 
Centralizes function thereby providing 
consistency and reducing duplication. 
 
The widest powers according to the 
status ensured by the Cabinet of 
Ministers’ Decree #414. 

Agency personnel may lack capability 
to manage/administer financial 
processes. 

A single municipal agency/organization 
- organization responsible for the 
project (either assigned to an existing 
municipal agency/organization or the 
creation of a new agency/organization) 

Assigns responsibility formally within 
the municipal agency, which potentially 
increases accountability and lowers 
risk. 
 
Centralizes function thereby providing 
consistency and reducing duplication. 
 
The widest powers according to the 
status ensured by the Cabinet of 
Ministers’ Decree #414. 

Agency personnel may lack capability 
to manage/administer financial 
processes. 
 
Tendency for municipal property focus. 
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Table 4.1 (contd) 
 

Assignee/Description Pro’s Con’s 
Two agencies/organizations - 
organization responsible for the project 
and a municipal agency/organization 
with powers delegated by the 
organization responsible for the project 
(either assigned to existing agencies/ 
organizations or the creation of a new 
agencies/organizations) 

Assigns responsibility formally within 
the government, which potentially 
increases accountability and lowers 
risk. 
 
Provides recognition of ownership 
responsibilities--state and municipal. 
 
The widest powers according to the 
status ensured by the Cabinet of 
Ministers’ Decree #414. 

Agency personnel may lack capability 
to manage/administer financial 
processes. 
 
Possible duplication of capability, 
added complexity, and more difficult 
coordination. 

Individual agencies/organizations Assigns responsibility to owning 
organizations. 

Increases the number of ultimate 
recipients, which provides for 
duplication of capability, complexity 
and coordination. 
 
Agencies/organizations personnel may 
lack capability to manage/administer 
financial processes. 
 
Possible diversion of funding to other 
purposes and possible arrears of 
payments to installer/supplier. 
 

 
4.2 Loan Disbursement (Steps 1 and 8) 
 
 Loan disbursement is the assignment of responsibility for the loan to ensure accountability and that 
payments to service providers are made in a timely manner in accordance with accepted and agreed upon 
procedures.  Origination of loan disbursement requests and tracking the disbursement process is a major 
responsibility of the PIO subordinated to the Organization Responsible for the Project. 
 
Responsibilities: 
 
  • Prepare bidding documents in conjunction with the procurement and installation branches of the PIO. 
 
  • Conduct international competitive bidding in conjunction with the procurement branch of the PIO. 
 
  • Apply for currency withdrawal (disbursement requests) to pay installers/suppliers. 
 
  • Provide accounting for loan. 
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 The structure of the disbursement process specified within the framework of Decree #414 and World 
Bank requirements is presented in Figure 4.2. 
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Figure 4.2.  Loan Disbursement Process 
 
 This scheme shows the disbursement process, irrespective of the organization responsible for the 
project.  Generally, the World Bank makes direct payments to suppliers/installers, although a certain 
portion of the loan may be allocated to a special account to cover current payments on smaller contracts. 
The special account is created in a foreign commercial bank satisfying World Bank requirements and 
approved by the Ministry of Finance, with the special account opened for the Ministry of Finance and 
sub-borrower (under a license of the Ministry of Finance). 
 
 The PIO makes contracts and originates disbursement requests to pay suppliers and installers.  The 
disbursement requests may be subject to approval by the Organization Responsible for the Project and/or 
other implementing organizations and the Ministry of Finance.  The disbursement requests are delivered 
to the World Bank to issue payment.  The PIO may also have direct access to the special account 
provided that the Ministry of Finance submits to the World Bank documents confirming that certain 
persons are authorized to sign applications for withdrawal and certified samples of the authorized 
persons’ signatures. 
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 The World Bank supervises the disbursement process to ensure that procurement and disbursement 
actions are carried out in accordance with agreed upon procedures.  As part of this process, the PIO shall 
furnish to the World Bank plans, specifications, reports, contract documents, and installation and 
procurement schedules relative to the project. 
 
 Disbursements from the loan account will be made to the suppliers and installers in the currencies in 
which they are billed.  Disbursements are made only upon requests originated by the PIO. 
 
4.3 Loan Service (Payment Process) (Steps 9 and 10) 
 
 The World Bank loan most likely will be provided to Ukraine through the Ministry of Finance.  The 
portion of the loan targeting municipally owned buildings will likely be on-lent to the Kyiv Municipality. 
 
 This section presents the budget allocation process and the repayment options.  
 
4.3.1 Budget Allocation Process 
 
 The budget allocation process is described as it currently exists, as well as a modification that is 
planned for the near future. 
 

Current Budget Process  
 
 At present, state budgetary organizations are financed from the state budget through a transfer of 
funding to accounts in banks authorized by the government to process budget expenditures.  Budget 
resources are allocated from the Ministry of Finance to the ministry to the subordinated budgetary 
organizations and finally to the suppliers of goods and services.  Proceeding from availability of funds in 
its account, the budgetary organization spends the amounts it considers necessary.  Expenditure of 
budgetary resources is checked by the Ministry of Finance only after expenditures are made. 
 
 Municipal budgetary organizations are financed according to a similar vertical scheme - from the 
Municipal Department of Finance to district financial departments to organizations subordinate to district 
state administrations and finally to suppliers of goods and services.  District financial departments are not 
involved when the organization is subordinated directly to Kyiv Municipality.  Frequently, district 
financial departments, instead of subordinated organizations, make direct payments to suppliers of goods 
and services.  During the last 2 years, the Municipal Department of Finance set budgets for some 
budgetary organizations without including the allocation for heat supplies, and instead made direct 
payments to heat suppliers. 
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Revised Budget Process for State Organizations 
 
 The existing budget process does not allow the Ministry of Finance to efficiently supervise the flow 
of funds of budgetary organizations.  This may result in decreased discipline with respect to settling 
accounts and improper usage of budgetary resources. 
 
 With the purpose of providing clear and efficient supervision of the use of budgetary resources and 
complying with the corresponding condition of a stand-by credit program of the International Monetary 
Fund, Decree of the President “On the State Treasury” was adopted in April 1995, and on January 14, 
1997, the Cabinet of Ministers and the National Bank of Ukraine jointly adopted the Decree #13 “On 
Introduction of the Treasury System for the State Budget Fulfillment.” 
 
 Under the latter Decree, the State Treasury shifts to the system of paying invoices issued to 
budgetary organizations (instead of the existing system of budget allocation).  Payments will be 
transferred directly to the accounts of suppliers who sell their goods or services to budgetary 
organizations.  This system is displayed in Figure 4.3. 
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Figure 4.3.  Operation of New Treasury System 
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 Under this scheme, the Ministries and Departments will determine budget allocations for themselves 
and their subordinate organizations.  The Ministries and Departments will, under supervision and by 
consent of the Treasury, make contracts with suppliers and pass the invoices back to the Treasury for 
payment. 
 
 Introduction of the treasury system for budget fulfillment will proceed over time.  This process is 
scheduled to begin on July 1, 1997, at which time the State Treasury will be paying the bills for all 
institutions under the Ministry of Health. 
 
4.3.2 Repayment Options 
 
 Four repayment options are listed in Table 4.2.  The first two are termed the “centralized repayment” 
option with these two organizations (the Ministry of Finance and the Kyiv Municipality) focusing the 
repayment process.  The third is best described by a “decentralized repayment” scenario with the four 
sub-organizations mentioned in the introduction of Chapter 4 having direct responsibility for servicing 
the loan.  A combination of the centralized and decentralized options is also presented.  The fourth option 
shown in the table is not discussed in this section.  
 

It is possible that the state organizations and the Municipality may insist upon separate PIOs.  
This is not recommended as it will likely result in duplication of effort, increased cost, and 
complication.  It is recommended that a single PIO represent the interests of the state and 
Municipality through the operation of the Oversight Committee. 

 
Table 4.2.  Collection and Repayment Options for Servicing the Loan  

 
Assignee/Description Pro’s Con’s 

Centralized 
Ministry of Finance collects/deducts 
payment from budget allocation. 

The method is simple, fixed, 
centralized, and ensures payment. 

May apply only to state 
organizations. 

Kyiv Municipality collects/deducts 
payment from budget allocation. 

The method is simple, fixed, 
centralized, and ensures payment. 

May apply only to municipal 
organizations. 

Decentralized 
Rely on recipient organizations to 
provide payment to designated loan 
manager. 

Places responsibility for payment 
on recipients. 

Nonpayment may be an issue. 
 
Transfer of funds between state and 
municipal organizations may be an 
issue. 

Other(a) 
Kyiv Energo and/or Kyiv Municipal 
District Heating Company.  Include 
surcharge in heating bill. 

Utilizes established billing and 
payment process. 

Nonpayment may be an issue. 

(a) Although possible, this option is not discussed. 
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Centralized Repayment 
 
 The centralized repayment option is shown in Figure 4.4 where the Ministry of Finance and the Kyiv 
Municipality provide for the collection of the funds and loan payment.  
 
 In this option, the World Bank lends to the Ministry of Finance of Ukraine with a sovereign 
guarantee provided by the Cabinet of Ministers.  The Ministry of Finance concludes an agreement with 
the Kyiv Municipality to on-lend part of the loan in the amount necessary to pay for efficiency measures 
in targeted municipal buildings. 
 
 Collections by both the Ministry of Finance and the Kyiv Municipality are handled by reductions in 
the annual budget allocations to the subordinate organizations.  The budget reductions correspond to the 
value of calculated energy savings from baseline consumption levels. 
 
 The municipal payments are transferred to a special account with the Kyiv Office of the State 
Treasury attached to the Ministry of Finance.  These payments contain the principal, interest, and 1% 
markup allowed to the Ministry of Finance for loan handling and processing.  The Ministry of Finance 
provides for the loan service according to the schedule set by the loan agreement.  
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Figure 4.4.  Centralized Repayment Option 
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 In the case of arrears of payments on the sub-loan to the Kyiv Municipality, the Ministry of Finance 
acts in accordance with its own Order #88 of April 30, 1996; the procedure for transferring to the state 
budget amounts taken from legal persons (borrowers) to acquit debts on foreign loans guaranteed by the 
Government of Ukraine.  This procedure was set to comply with the Cabinet of Ministers of Ukraine’s 
Decree #1002 of December 14, 1996, “On procedure of compensating for the state budget losses that 
resulted from occurrence of events guaranteed against in agreements on foreign loans received by 
Ukrainian legal persons under guarantees of the Government of Ukraine” (Cabinet of Ministers of 
Ukraine 1996b). 
 

Decentralized Repayment 
 
 The decentralized repayment option is shown in Figure 4.5 where the Ministry of Finance and the 
Kyiv Municipality delegate the responsibility for the collection of the funds and loan payment to 
subordinate organizations. 
 
 In this option (as in the centralized repayment option), the Ministry of Finance on-lends part of the 
loan to the Kyiv Municipality in the amount necessary to pay for efficiency measures in targeted 
municipal buildings. 
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Figure 4.5.  Decentralized Repayment 
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 For state organizations, the Ministry of Finance sets the annual budget allocations for the Ministry of 
Education and the Ministry of Health for their heat energy bills during the entire life cycle of the project 
based on an agreed upon heat consumption baseline.  Fixed budget allocations are calculated to cover 
annual heat consumption of these ministries’ subordinate budgetary organizations at the beginning of 
project implementation.  In turn, the ministries set fixed budget allocations for subordinate organizations 
(universities, institutes, healthcare institutions, etc.) according to the contract values of heat consumption 
or an agreed upon baseline for the beginning of the project period.  Subordinate budgetary organizations 
participating in the project then provide the amounts necessary for loan service according the calculated 
energy efficiency improvement for the buildings under their specific control. 
 
 Similarly, the Kyiv Municipality sets fixed annual budget allocations for the district departments of 
education and of health for their heat energy bills during the entire life cycle of the project.  Fixed budget 
allocations are calculated to cover annual heat consumption of these departments’ subordinate budgetary 
organizations at the beginning of project implementation.  District departments, in turn, set fixed budget 
expenditures of subordinate organizations (schools, kindergartens, healthcare institutions, etc.) according 
to existing contracts with heat suppliers. 
 
 Organizations subordinated to the Kyiv Municipality provide for the loan service and repayment of 
their part of the loan in a manner similar to organizations subordinated to the Ministry of Education and 
the Ministry of Health.  The only difference is that payments of municipal organizations include 1% 
markup on sub-loans paid to the Ministry of Finance to cover its administration expenses connected with 
on-lending. 
 
 The loan service payments of municipal organizations are transferred to a special account with the 
Kyiv Office of the State Treasury attached to the Ministry of Finance or to an account with the State 
Export-Import Bank (Eximbank) of Ukraine.  According to the Cabinet of Ministers’ Decree “On 
sovereign guarantees for foreign loans given to Ukraine under international agreements” (Cabinet of 
Ministers of Ukraine 1993) Eximbank of Ukraine is authorized to handle the repayment process for such 
loans. 
 
 In the case of arrears resulting from the failure to comply with the payment schedule on the part of 
State Organizations (recipients) subordinated to the Ministries of Education or Health or sub-borrower, 
the Ministry of Finance in accordance with the above-mentioned Order #88 may transfer corresponding 
amounts from the state budget to a special account with Eximbank to service the loan.  In the case of 
arrears by municipal organizations subordinated by the Municipality, the State Treasury reduces the 
municipal budget by the required amount, and the funds are placed directly to the Eximbank account 
from which loan payments are made. 
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An apparent advantage of the decentralized option is that it potentially provides greater 
incentive for the end-users to engage in energy efficiency, because the balance of cost savings 
could be used for other purposes by the respective organization.  In the case of a complete 
diversion of the cost savings to the state and municipal budgets under the centralized option, 
end-user interest in an energy efficiency program may be lower, thereby reducing the maximum 
effectiveness of such a program. 

 
 An important note is that according to Decree #13, the State Treasury is switching to a system of 
paying the invoices issued to budgetary organizations, instead of the existing system of financing their 
accounts (a description of this system is located in Section 4.3.1).  This system makes it impossible for 
organizations to spend budgetary resources in an improper way, that is, to use them in ways other than 
required by the initially approved expense budget.  The treasury system imposes stricter control over 
correct usage of budget resources and may have negative consequences by reducing incentives to save 
energy. 
 

Mixed Centralized/Decentralized Repayment 
 
 A possible solution to the problem of incentives could be to include conditional expenses into the 
budget of an organization (end-user of efficiency measures), which could be paid if cost savings resulted 
in a positive balance after heat supplies and loan payments were covered.  
 
 The transition to the treasury system for paying the bills of budgetary organizations may exclude an 
opportunity to implement decentralized payment procedures for organizations subordinated to the 
Ministries of Education and Health.  However, the decentralized option could be applied to municipal 
organizations. 
 
 Under the mixed centralized/decentralized scenario, the Ministry of Finance is the focus of the 
repayment process as described in the centralized option in Figure 4.6, and the municipal organizations 
repay their portion of the loan as described in the third option (decentralized payment) listed in Table 4.2. 
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 Figure 4.6. Mixed (state centralized/city decentralized) Repayment Option 
 (Note:  the A’s connect to each other.) 
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5.0  Implementation Structure 
 
 
 This chapter presents options for the implementation/installation structure.  Though the implementa-
tion/installation structure and the financing/lending structure are related, and hence need be considered 
together, they are discussed separately to reduce complexity.  The financing/lending structure was 
presented in Chapter 4.  The preference for any given option in one activity may affect the preference for 
an option within another activity and/or the assignment of responsibility to a particular organization.  
 
 Steps in the lending and implementation processes are listed below.  The steps shown in italics are 
the major activities in the implementation/installation process.  These steps apply to the installation of 
the equipment and measures and follow-up to ensure that measures provide the expected levels of energy 
efficiency improvement.  The italicized steps are discussed in this chapter. 
 
Step 1. designate loan agent(s) 
 
Step 2. specify target buildings 
 
Step 3. procure/designate the installation agent(s) and supplier(s) (performed jointly with procurement 

activity) 
 
Step 4. installation audit and measure specification 
 
Step 5. installation 
 
Step 6. installation acceptance 
 
Step 7. operations and maintenance (O&M) training 
 
Step 8. pay installer 
 
Step 9. collect payments 
 
Step 10. service loan 
 
Step 11. verification and incentives. 
 
 To the extent possible, the discussions in Chapters 4 and 5 present options with the pro’s and con’s 
of each.  In so doing, the intent is to provide a framework for discussions among the participating 
organizations and to avoid making a specific recommendation whenever possible.  Exceptions do occur, 
and single recommendations are provided when options are limited by a regulatory or legislative act, or 
alternatives are clearly not workable.  Last, the examination is not comprehensive and is intended to 
generate additional discussion of the options identified and to identify additional options. 
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 As stated in Chapter 4, it is anticipated that the potential loan will be directed to the retrofit of 
buildings belonging to: 
 
• Two state organizations under the purview of the Ministry of Finance 
 
   - Ministry of Health (healthcare buildings) 
   - Ministry of Education (higher education buildings) 
 
• Two municipal organizations under the purview of the Municipal Department of Finance 
 
   - Municipal Department of Education (primary and secondary education buildings) 
   - Municipal Department of Culture 
 
 Thus, there are two to four owning organizations, depending upon how they are defined, for 
determining the lending and repayment structure.  
 
 This chapter is organized into two subsections.  The first, Installation Responsibilities, provides the 
major activities and steps in the installation process and options for assigning responsibility for the 
installation of equipment and measures.  The second, Ensuring Persistence, provides a number of actions 
that may be considered to ensure equipment and measures provide the expected levels of efficiency 
improvement and options for the assignment of these responsibilities. 
 
5.1 Installation Responsibilities 
 
 Implementation consists of the installation of measures and equipment as well as training and 
establishment of mechanisms to maximize efficiency gains.  Criteria for the installation process include: 
 
• minimize cost 
 
• minimize disruption to occupants 
 
• minimize interruption of service 
 
• maximize quality of installation (i.e., minimize rework and recall and maximize efficiency 

improvement). 
 
 The responsibility for meeting these criteria is shared among all persons and entities involved in the 
installation process, but ultimately day-to-day responsibility resides with the PIO. 
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 Major steps in the installation process (indicated on pg 5.1 as steps 2 through 6) are as follows: 
 
 2. Specify target buildings.  Identify and develop a schedule of buildings to be retrofitted.  This step is 

to be performed in conjunction with the “owning” agency, building occupants (head administrative 
official and building manager), and installers. 

 
 3. Procure/designate the installation agent(s) and supplier(s).  This step is performed in two activities.  

The first step, in conjunction with the procurement staff of the PIO, is to select the installation agents 
and/or suppliers of equipment and materials.  The second activity is to designate the particular 
installers and suppliers to a specific building following step 4, below. 

 
 4. Installation audit and measure specification.  This step provides an audit of each site/building to 

identify the types and quantities of applicable equipment and measures. 
 
 5. Installation.  This step provides for the physical installation of the equipment and measures. 
 
 6. Installation acceptance.  This step involves an inspection of each building/installation to ensure that 

equipment and materials were installed to meet acceptable quality standards. 
 
 Table 5.1 provides organizational options to perform these five steps and is based on installation and 
acceptance categories and pro’s and con’s for each. 
 
5.1.1 Example Implementation/Installation Structure Options 
 
 This subsection provides three example implementation options.  The three example options separate 
the installation activity into a management/oversight role, the equipment/material supply role, and a 
physical installation role.  A number of responsibilities are assigned to each role as follows: 
 
Base Responsibilities 
 
• Procure equipment, materials, and installation contractors according to applicable procurement 

guidelines. 
• Schedule retrofits in individual buildings. 
• Design, review, and approve the audit. 
• Review and approve design documents for applicable equipment/materials before submission to 

design office. 
• Assist in developing and evaluating procurements. 
• Inspect and accept installations (quality assurance). 
• Provide performance verification of installed equipment/materials. 
• Compile necessary reports on the installation process. 
• Design training program for building managers and occupants (accomplished in conjunction with 

installation organization[s]). 
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Table 5.1.  Organizational Options for Installation of Energy Efficiency Equipment and Measure 
 

Assignee/Description Pro’s Con’s 
Physical installation may be carried out by 

• Central government entity Centralizes organizational responsibility Does not encourage private sector 
enterprise 

• Owning government 
organizations 

Responsibility is placed directly with 
landlords, which may result in higher 
quality installations 

Does not encourage private sector 
enterprise 
 
Government organization may not be 
as responsive as private sector 
enterprise 

• Limited number (1-3) of 
private sector organizations 
that provide turnkey 
installation service 

Supports development of private sector 
enterprise 
 
Focuses capability and responsibility 
 
May result in higher quality installations 

 

• Individual private sector 
installers and vendors of 
equipment and measures 

Supports development of private sector 
enterprise 
 
Focuses capability and responsibility 
 
May result in higher quality installations 

Individual agencies/organizations may 
be responsible for coordinating 
installers 
 
May lead to duplication of effort 
 
May complicate acceptance 

Acceptance responsibility may be assigned to 
• Loan management 

agency/organization 
Centralizes responsibility Would involve a diversion of 

responsibility for financial and 
engineering issues 

• PIO Centralizes responsibility 
 
Focuses capability and responsibility 
 
May result in higher quality installations 

 

• Owning government 
organization 

Responsibility resides with owning 
organization, which may lead to higher 
quality installations 

May not have uniform expertise 
 
Provides for duplication of capability 

• Independent organization Centralizes responsibility 
 
May be considered unbiased due to 
independence 
 
Focused capability 
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Installation Responsibilities 
 
• Provide for the import and delivery of equipment and materials. 
• Provide for the storage of equipment and materials. 
• Perform the audit of each building to specify types and amounts of necessary equipment and 

materials. 
• Prepare the design documents for applicable equipment/materials. 
• Perform the physical installation of applicable equipment/materials. 
• Perform operational check-out of applicable equipment/materials. 
• Administer training program for building managers and occupants (accomplished in conjunction with 

PIO[s]). 
 
 Three example schemes for organizing these functions are provided in Figures 5.1, 5.2, and 5.3.  For 
these examples, three types of equipment/materials are identified (meters, controls, and weatherization), 
although it is recognized that additional or fewer types may be required. 
 

Consolidated PIO and Installation Organization 
 
 In this scheme (shown in Figure 5.1), the PIO and Installation Organization are the same.  Under this 
scheme, it is recommended that the PIO be organized to separate the two responsibilities 
(management/oversight and installation) as it is felt that the quality of the process will be improved. 
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Installation
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Controls
Weatherization

Equipment/Materials

 
 

Figure 5.1.  Consolidated Project Implementation Organization and Installation Organization 
 
 

Separated PIO and Installation Organization 
 
 In the scheme (shown in Figure 5.2), the base responsibilities are separated between the Project 
Implementation Organization and a general contractor such as an Energy Services Contractor (ESCO) to 
perform the installation activities. 
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PIO
(Base Responsibility)

Meters
Controls
Weatherization

Equipment/Materials

Installation Responsibility
(e.g., ESCO)

Performs Installation
 

Figure 5.2.  Separated Project Implementation Organization and Installation Organization 
 
 In this scheme (shown in Figure 5.3), the base responsibilities are separated between the PIO and the 
suppliers or installers for individual technologies.  There is no general contractor such as an ESCO. 
 

Performs Installation

Equipment/
Materials
Suppliers

PIO
(Base Responsibility)

Meters Controls Weatherization

 
 
 Figure 5.3. Separated Project Implementation Organization and Installation Organization 
  (Installation provided by suppliers or individual installers for each type of  
  equipment/material) 
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5.1.2 Installation Recommendations 
 
 It is recommended that 
 
• A phased approach be employed to install the equipment and measures in a limited number of 

buildings to identify and adjust for necessary modifications to the recommended ECO packages, and 
to the installation process that includes scheduling, audit, physical installation, and acceptance 
processes. 

  
• At least two installers and suppliers be used for each type of equipment and material to ensure that 

specific needs are met and to reduce risk. 
 
 It is also recognized that municipal and state organizations may desire to retain direct responsibility 
for the installation process.  Options may include: 
 
 1. Participating organizations relinquish this control as a condition for participating in the program. 
 
 2. Installation process is structured to maximize use of resources of the participating organizations, 

while retaining a single PIO. 
 
 3. Resources of the participating organizations are utilized, and two or more PIOs are created. 
 
 The second option is recommended because it will create the greatest knowledge and ownership of 
the equipment/measures, utilize relevant participant resources, centralize the management and reporting 
functions, maximize quality of the installations, and result in lowest overall cost for the installation and 
administration functions. 
 
5.2 Ensuring Persistence (Steps 7 and 11) 
 
 This activity is to ensure that energy reductions resulting from efficiency improvements are realized 
for a sustained period.  Ensuring persistence is composed of two actions – O&M education and training, 
and verification coupled with incentives.  
 
 O&M education and training is relatively straightforward.  This effort should be focused on building 
managers and occupants.  There may be benefits that will transfer to other sectors such as residential 
energy efficiency improvements as a result of information and training provided to the occupants of 
primary and secondary education facilities (students and parents).  Support for O&M efforts may also be 
elicited from interested parties such as parents of students in primary and secondary education facilities, 
aficionados of cultural events, or other supports.  A recent inquiry by the World Bank indicates that, in 
some cases, third parties may be a primary source of support to ensure sustainability – while enlisting 
support from others may be a stand alone activity, it is included within the O&M education and training 
category at this time. 
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 Verification is a necessary component of O&M and incentive actions and it is assumed that this 
activity is performed by the PIO.  One rule of thumb developed from an extensive retrofit program (the 
LOANStar Program in the state of Texas) is that an investment equal to 5% of the retrofit cost in 
verification will provide an additional efficiency gains equivalent to a simple payback of less than 
2 years.  Although it is not known if this level of return is applicable to these buildings and circum-
stances, it is recommended that a verification plan be developed and implemented.  Verification has an 
obvious role in the management (both installation and financial) and may also benefit the persistence of 
the equipment and measures.  A verification protocol developed by the DOE may be adapted to this 
program (DOE 1996).  A more complete description of a proposed verification process in presented in 
Appendix E. 
 
 Incentives may be diverse in nature, type(s), and their administration.  Incentives may consist of: 
 
• metering and reporting 
 
• annual awards 
 
• monetary (retain a portion of subsidy for other uses) 
 
• other publicity (such as quality of service). 
 
 Administrative options for providing O&M education/training and incentives are presented in 
Table 5.2. 
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Table 5.2.  Administrative Options for Providing O&M Education/Training and Incentives 
 

Assignee/Description Pro’s Con’s 
O&M Training Options 

• Loan management 
agency/organization 

Centralizes responsibility Would involve a diversion of 
responsibility for financial and 
engineering issues 

• PIO 
 

Centralizes responsibility 
 
Ensures consistency 

 

• Owning government 
organization 

Responsibility resides with owning 
organization 

May not have uniform expertise 
 
Provides for duplication of capability 

• Independent organization Centralizes responsibility 
 
Targeted capability 
 
Encourages private sector activity 

 

• Installation contractors Centralizes responsibility 
 
Targeted capability 
 
Encourages private sector activity 

May provide for duplication of capability, 
lack of coordination, and may lack 
comprehensiveness 

Incentive Administration Options 
• Loan management agency/ 

organization 
Centralizes responsibility Diverse responsibilities – diversion from 

financial issues 
• PIO 
 

Centralizes responsibility 
 
Ensures consistency 

 

• Owning government 
organization 

Responsibility resides with owning 
organization 

Incentives are diverse – lead to duplication 
of capability 
 
Not independent 

• Independent organization Independent/unbiased Incentives are diverse – may not have 
range of capability 

• Installation contractors  Diversion of purpose 
 
Insufficient capability 
 
Not independent 

 
 



 6.1 

6.0  Risk Assessment 
 
 
 This section provides a discussion of the risks that may exist and that may affect the successful 
implementation of the proposed energy efficiency improvements.  Each of the potential risks is presented 
in a structure that describes the nature of the risk, its potential impact on the project, and the mitigation 
strategy(ies).  A number of the potential risks have been addressed in the technical assessment and the 
resolution is provided in the mitigation strategy section of the applicable risk.  A number of the potential 
risks will be resolved as the lending and implementation structures are defined. 
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Risk Title:  Sovereign Guarantee 
 
 

Characterization 
 
 The provision of a sovereign guarantee is essential for obtaining a loan from the World Bank to 
implement efficiency measures in institutional buildings. 
 

Potential Impact 
 
 The existence of a sovereign guarantee is a go/no-go condition for the efficiency implementation 
program. 
 

Mitigation Strategy 
 
 The State Committee for Energy Conservation and the Agency of Reconstruction and Development 
have applied to the Ministry of Finance to obtain a sovereign guarantee. 
 
 The State Committee and the Agency of Reconstruction and Development are actively working with 
the cognizant organizations to seek support and obtain approval for a sovereign guarantee. 
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Risk Title:  Nonpayment 
 

 
Characterization 

 
 The recipient agencies/organizations of the installed efficiency measures may not provide the agreed 
upon payment(s) to service the potential loan. 
 

Potential Impact 
 
 Failure of the recipient agencies/organizations to make their payments could: 
 
• cause the government to default on the loan, and/or 
 
• increase the payments of other recipients to repay the loan. 
  

Mitigation Strategy 
 
• Develop a contract stipulating the payment due.  This contract would specify the payment stream, the 

efficiency improvements, verification of the efficiency improvements, and other terms deemed 
important, and/or 

 
• Structure the payment process so that the payment is deducted from the recipient agency/organization 

budget rather than rely upon the agency to make timely payment; i.e., utilize a centralized repayment 
option. 
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Risk Title:  Implementation Capability 
 
 

Characterization 
 
There are three aspects to this risk: 
 
• The commitment by the agencies/organizations to dedicate the necessary human, physical, and 

financial resources to the program. 
 
• The capability of the implementing organization(s) to organize and manage a large-scale efficiency 

program. 
 
• Personnel turnover within the agencies/organizations as staff acquire the knowledge and capability to 

organize and manage a program. 
 

Potential Impact 
 
• The performance of the efficiency measures may be negatively impacted, and the level of energy 

efficiency improvement may be less than expected. 
 
• The program may be faced with higher costs, scheduling delays, lower quality installations, continual 

training of staff, and other factors associated with low productivity. 
 

Mitigation Strategy 
 
 This risk was addressed in part in the technical assessment where the sensitivity (switching value) 
analysis showed that the efficiency improvement could decline from the average of 26% to 9-21%, 
depending on the building type, before the investment would cease to be cost-effective. 
 
 Factors that can reduce or eliminate risks associated with lack of implementation capabilities include: 
 
• Screen participating agencies/organizations based upon commitment 
 
• Provide training for implementation 
 
• Engage consultants to assist with implementation 
 
• Increase remuneration to staff to encourage retention 
 
• Focus implementation within a single or limited number of implementing organizations. 

Risk Title:  Equipment/Measure Cost 
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Characterization 
 
 The cost for equipment and measures may be very different than the assumed values.  The cost may 
differ for the equipment and measures themselves, the quantity and cost of labor to install them, and/or 
applicable import fees and taxes. 
 

Potential Impact 
 
• the measures cost more than the estimated values, the cost-effectiveness of the efficiency may be 

lower.  Conversely, if the measures cost less than estimated, a higher level of efficiency may be 
justified. 

 
• Higher costs will also increase the value of the loan package resulting in higher payments for the 

recipients. 
 

Mitigation Strategy 
 
 This risk was addressed in part in the technical assessment where the sensitivity (switching value) 
analysis showed that costs could increase from 1.2 to 2.8 times, depending on the building type, and the 
investment would still be considered cost-effective.  Even at that, costs (equipment/measures, labor, and 
administration) will be developed to be as accurate as possible.  
 
 The contingency assigned is in part to cover any increase in the investment level that may result from 
a slight increase in the installed cost of measures or a significantly lower cost for measures that provide 
for inclusion of additional measures. 
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Risk Title:  Fuel Cost 
 
 

Characterization 
 
 The cost for heat may be very different than the assumed value(s).  This may be caused by tariff 
adjustments resulting from policy and/or cost recovery.  The cost of input fuel is one component of cost 
recovery, as are O&M costs, and fixed costs associated with other aspects of the proposed loan. 
 

Potential Impact 
 
 If the fuel (heat) costs less than assumed, a lower level of efficiency may be justified. 
 
 Conversely, if the fuel (heat) costs more than assumed, a higher level of efficiency may be justified. 
 

Mitigation Strategy 
 
 This risk was addressed in the technical assessment where a heat tariff of $22/Gcal was used.  It is 
felt that this value approximates the variable component of a two-tiered tariff that is scheduled to be 
implemented in the near future.  Although the objective of the sensitivity (switching value) analysis was 
not to examine the sensitivity of the investment to the heat tariff, this sensitivity can be easily obtained 
from the calculations.  It can be shown that the heat tariff could decrease to $8-18/Gcal, depending upon 
the building type, before the investment would cease to be cost-effective. 
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Risk Title:  Environmental Factors 
 
 

Characterization 
 
There are four aspects that pertain to environmental risks: 
 
• applicable Ukrainian regulatory policies and/or requirements 
 
• applicable World Bank regulatory policies and/or requirements 
 
• impacts associated with the equipment/measures dealing with removal, worker exposure, and 

disposal of hazardous materials/substances 
 
• decreases in emissions of combustion byproducts attributable to the efficiency improvements. 
 

Potential Impact 
 
Failure to account for or comply with environmental factors could result in: 
 
• unacceptable health risks to workers and/or the occupants 
 
• increased costs to the project through unanticipated costs and/or fines 
 
• delay in the installation of measures 
 
• cancellation of the project. 
 

Mitigation Strategy 
 
 This risk has been addressed in part in the technical assessment in that Ukrainian and World Bank 
regulations and/or requirements were reviewed.  It was determined that: 
 
• Emissions from combustible sources would decrease. 
 
• Asbestos was not commonly used as an insulating and/or building material.  The presence of asbestos 

can best be determined in the building audit that would occur before the installation and specification 
of the energy efficiency measures.  If asbestos was determined to exist, removal and disposal could 
be addressed at that time. 
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• Panels manufactured in the 1970s contained some industrial waste.  It is unlikely that the energy 
efficiency retrofits would lead to disturbance of these panels.  The need to disturb the panels can best 
be determined in the building audit that would occur before the installation and specification of the 
energy efficiency measures.  If the panels were to be disturbed, handling and disposal could be 
addressed at that time. 

 
• Indoor air quality could be negatively impacted by weatherization measures.  It is felt that indoor air 

quality issues can best be identified and dealt with at the time the energy audit that would occur 
before the installation and specification of the energy efficiency measures. 

 
• Soil contamination is not considered to be an issue because it is unlikely that soil within the 

boundary of the building or near the building perimeter would be disturbed.  The need to disturb soil 
can best be determined in the building audit that would occur before the installation and specification 
of the energy efficiency measures. 

 
• Ozone-depleting substances can best be dealt with in the tenders for equipment and materials. 
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Risk Title:  Nonenvironmental Regulatory Factors 
 
 

Characterization 
 
 Nonenvironmental regulatory factors may bear upon the actions that agencies/organizations are 
allowed to take, the treatment of agency/organization budgets, the structure of the repayment process, 
and other factors that affect implementation. 
 

Potential Impact 
 
 These factors may increase the cost or affect the schedule or ability to implement an efficiency 
program. 
 

Mitigation Strategy 
 
 A review of all applicable factors will be conducted during the initial stage of establishing the PIO. 
 
 The implementation process will be designed to account for these factors. 
 
 Changes in policy and/or regulation will be sought, where appropriate, to mitigate non-environmental 
regulatory factors that may impede implementation. 
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Risk Title:  Equipment/Measure Performance 
 
 

Characterization 
 
 This risk pertains to the ability of the equipment and measures to provide the estimated efficiency 
improvements.  Sources of error may be: 
 
• inaccurate engineering estimates 
 
• occupant behavior 
 
• O&M personnel capability 
 
• accountability and incentives. 
 

Potential Impact 
 
 Inaccurate estimates of the efficiency improvement may lead to a lower (higher) return than 
anticipated if the equipment/measure underperforms (overperforms).  The risks of underperformance 
have implications for the recipients of the measures and repayment of the loan. 
 
• If the loan payment is based on the estimated improvement and the measures underperform, the 

agency/organization pays for a level of service not realized.  
 
• If the loan payment is based on actual efficiency improvements as agreed upon by the verification 

protocol and the measures under perform, then the value of the energy efficiency improvement may 
be insufficient to service the loan. 

 
 In the case of overperformance (i.e., the measures provide a greater-than-predicted efficiency 
improvement), the recipients obtain a greater level of service than is agreed upon, or the value of the 
energy efficiency improvement may exceed the level required to service the loan. 
 

Mitigation Strategy 
 
 This risk was addressed in part in the technical assessment where the sensitivity (switching value) 
analysis showed that the efficiency improvement could decline from the average of 26% to 9-21%, 
depending on the building type, before the investment would cease to be cost-effective. 
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 Factors that have been accounted for in the analysis and will continue as PIO responsibilities include: 
 
• Incorporate the experience of other assessments, demonstrations, and efficiency programs.  This has 

been done and will continue. 
 
• Rely on passive measures as much as possible.  This has been factored into the analysis. 
 
 Factors to mitigate lower than expected measure performance include: 
 
• Minimize access to equipment/measures, especially active equipment/measures. 
 
• Install a “package” of measures where possible to provide diversity (from active and passive 

aspects), rather than rely on the performance of an individual measure. 
 
• Provide education to occupants. 
 
• Provide training and information to O&M personnel. 
 
• Require ongoing verification and performance measures. 
 
• Provide incentives to the extent possible. 
 
• Incorporate flexibility in the loan payment structure (within reason) to account for inaccurate 

estimates. 
 
 



 6.12 

Risk Title:  Under Heating 
 
 

Characterization 
 
 The estimation of energy use reduction may be overpredicted if actual heat supplied by the primary 
heating fuel is less than the norm (18°C indoor temperature).  In the case of underheating by the primary 
fuel source (district heat in this case), the estimated energy use reduction should account for secondary 
fuel(s) used for heating.  
 

Potential Impact 
 
 Underheating may lead to overpredicting the energy use reduction, and hence a higher payback than 
is actually realized.  Thus, the recipient agency/organization may “overpay” for the service 
received -- see Equipment/Measure Performance risk. 
 

Mitigation Strategy 
 
 This issue poses the greatest difficulty in addressing because insufficient metered data exist to assess 
the degree and scale of underheating.  The technical assessment estimated the energy use reductions 
based upon the norm, knowing that underheating occurs during peak periods and assuming that 
overheating occurs at nonpeak periods, and assuming that the two approximately balance out from an 
energy standpoint. 
 
 Regarding secondary heat sources, it was assumed that such sources will not be utilized as 
intensively because the primary heat source (district heat) will provide 18°C service over a greater range 
of temperatures.  Additionally, the estimated energy use reductions will account for the assumed amount 
and value of the secondary fuels used. 
 
 These assumptions will be verified to the extent possible from experiences reported in other studies 
and from observations and measurements taken over the 1996/97 heating season. 
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Risk Title:  Non-Energy Efficiency Rehabilitation Expense 
 
 

Characterization 
 
 The occupant requests improvements that are not directly related to improving energy efficiency.  
The improvements requested have a stronger relationship to occupant health and safety and/or 
facility/building usability.  Such improvements would normally be covered under a maintenance 
program. 
 

Potential Impact 
 
 The inclusion of the costs of non-energy efficiency improvements into the energy efficiency loan 
may transform a cost-effective improvement into a non-cost-effective improvement. 
 
 Performing non-energy efficiency improvements may divert the time, attention, and resources of the 
installation teams from the intended purpose of their effort; i.e., installation of energy efficiency 
measures. 
 

Mitigation Strategy 
 
 The audit and installation protocol developed by the PIO will address the possibility of requests for 
non-energy efficiency improvements.  Such improvements will likely not be within the scope of the 
installation contractor contracts.  The PIO will have to approve the audit and measures to be installed and 
can forward requests for non-energy efficiency measures to agency management. 
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Risk Title:  Foreign Exchange 
 
 

Characterization 
 
 The purchasing power of the loan amount may decrease or increase over time due to changes in 
exchange rates. 
 

Potential Impact 
 
 In the event that the purchasing power of the loan amount decreases over time, energy efficiency 
improvements can be accomplished in fewer buildings and the repayment must be borne by the energy 
efficiency derived from a smaller number of buildings.  
 

Mitigation Strategy 
 
 This risk can be addressed in the context of the Equipment/Measure Cost risk.  The Equipment/ 
Measure Cost risk was addressed in part in the technical assessment where the sensitivity (switching 
value) analysis showed that the costs could increase from 1.2 to 2.8 times, depending on the building 
type, before the investment would cease to be cost-effective.  Even at that, the costs (equipment/ 
measures, labor, and administration) will be developed as accurately as possible. 
 
 In addition, the World Bank will provide options in the terms of its loan to Ukraine.  Two common 
options are: 
 
• Provide the loan in the currencies and amounts expected to be required for the purchase of goods and 

services.  Thus, the currencies are matched to the purchases and any fluctuations in purchasing power 
are automatically covered.  This strategy may be considered applicable if the costs of procurements 
by origin are known with reasonable certainty. 

 
• Provide the loan in what is termed a market basket of currencies to obtain stability in purchasing 

power through offsetting fluctuations.  This strategy may be considered applicable if the cost of 
procurements by origin are less certain.  
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7.0  Implementation and Financing Schedules 
 
 
 This chapter consists of two sections.  The first section provides a proposed schedule for the 
initiation and conduct of the activities.  The second section provides several alternatives for structuring 
the financing and repayment of the potential loan(s). 
 
7.1 Implementation Schedule 
 
 The implementation schedule presented in this section is intended to provide the major activities and 
their associated schedules.  The assumed formal start date for the installation activities is the first quarter 
of calendar year 1998 with the activities continuing through the first quarter of 2002.  For this installation 
schedule to be met, a number of preparatory activities pertaining to project development and approval 
must occur in the latter half of calendar year 1997.  The schedule of the preparatory and installation 
activities for the period beginning with the third quarter of 1997 through the third quarter of 2002 are 
presented in Table 7.1. 
 

The installation activities presented below reflect a phased approach.  In Phase I, the 
installation process is limited to 40 buildings in order to 1) verify the cost and performance of 
the recommended measures, and 2) identify and refine the installation and management 
procedures.  Although it is likely that a phased approach will result in reduced uncertainty and 
higher quality, it is recognized that full-scale installation activities are delayed for a heating 
season.  An option is to forego the two-phased process and proceed with full-scale installation 
activities as outlined in Phase II. 

 
 Other assumptions provided in the implementation schedule are that the potential World Bank loan 
would be disbursed annually, semi-annual meetings would be convened by the Project Oversight 
Organization to review the status of the installation and loan service activities, and annual awards would 
be presented to recognize the achievements of participants. 
 
7.1.1 Preparatory Activities 
 
 During the latter half of 1997, a number of activities will need to be accomplished prior to the start of 
installation activities; these activities are described as follows: 
 
• June/July.  Complete and obtain general agreement on the Technical Assessment by the providers of 

capital and loan recipients.  Major factors include the baseline, energy efficiency gains, installed 
equipment/measure costs, types of equipment/measures, and investment levels. 

 
 Lead Responsibility:  Consultants and State Committee. 



Table 7.1.  Example Implementtion Schedule

III-97 IV-97 I-98 II-98 III-98 IV-98 I-99 II-99 III-99 IV-99 I-00 II-00 III-00 IV-00 I-01 II-01 III-01 IV-01 I-02 II-02 III-02

Complete Technical Assessment

Complete L&I Assessment

Sovereign Guarantee -- Ukraine

  Application

  Granted

Loan Approval -- World Bank

  Application/processing

  Granted

  Negotiation/finalization

Loan Management

  Establish management/reporting structure

  Loan disbursement

  Semi-annual review meetings

Implementation/installation

  PIO

     Establish PIO

     Release consultant tenders, evaluate 
     Release equipment tenders, evaluate, and 

award 

     Annual awards

  

  Phase I Installation - 98/99 Heating Season

     Install 200 heat meters

     Retrofit 25 Ministry of Health Buildings

     Retrofit 25 Municipal Dept of Ed Buildings

     Evaluate measure technical performance
     Revise technical measure package as 

necessary

     Evaluate implementation procedures/process

     Revise implementation process as necessary

     Provide analysis, assistance, and training

       as necessary
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Table 7.1.  Example Implementtion Schedule

III-97 IV-97 I-98 II-98 III-98 IV-98 I-99 II-99 III-99 IV-99 I-00 II-00 III-00 IV-00 I-01 II-01 III-01 IV-01 I-02 II-02 III-02

  

  Phase II Installation 99/00 Heating Season

     Install 725 heat meters

     Retrofit 100 Ministry of Health Buildings 

     Retrofit 300 Municipal Dept of Ed 

     Evaluate measure performance, revise 

       as necessary

     Evaluate installation process, revise 

       as necessary

     Provide analysis, assistance, and training

       as necessary

     00/01 Heating Season

     Install 753 heat meters

     Retrofit 100 Ministry of Health Buildings 

     Retrofit 300 Municipal Dept of Ed 

     Retrofit 150 higher education buildings

     Retrofit 20 cultural buildings

     Provide analysis, assistance, and training

       as necessary

     01/02 Heating Season

     Retrofit 114 Ministry of Health Buildings 

     Retrofit 364 Municipal Dept of Ed 

     Retrofit 157 higher education buildings

     Retrofit 23 cultural buildings

     Provide analysis, assistance, and training
       as necessary
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• June/July.  Complete the Lending and Implementation Assessment to provide options for the loan 
and implementation/installation structures and processes. 

 
 Lead Responsibility:  Consultants and State Committee. 
 
• July - September.  Further define and obtain general agreement on the lending and implementation/ 

installation structures and processes. 
 
 Lead Responsibility:  State Committee. 
 
• June/July - December.  Petition for sovereign guarantee. 
 
 Lead Responsibility:  State Committee 
 
• August - December.  Establish functioning implementation and associated management 

organizations. 
 
 Lead Responsibility:  State Committee. 
  
• September - December.  Obtain agreement on the terms of the potential loan with recipient 

organizations and obtain issuance of the potential loan in the first quarter of 1998. 
 
 Lead Responsibility:  State Committee and World Bank. 
 
7.1.2 Phase I 
 
 Phase I activities are planned to be initiated in the fourth quarter of 1997 and conducted through 
approximately the first quarter of 1999.  Installation activities will be focused on the 98/99 heating 
season.  Lead responsibilities were not assigned at this time. 
 
 Major activities within Phase I are: 
 
• Finalize establishment of the Project Management Organization(s) and reporting procedures. 
 
• Finalize establishment of the PIO(s) and initial implementation/installation procedures. 
 
• Complete the release and evaluation of the tenders and award contracts for the equipment, materials, 

and installation. 
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• Install a limited number of heat meters (approximately 100, for example) to provide a baseline for the 
subsequent installation of efficiency measures.  It may be desirable to focus on Ministry of Health 
and Municipal Department of Education buildings, which are the types that are anticipated to be 
retrofitted in the 99/2000 heating season. 

 
• Install efficiency measures in a limited number of buildings (approximately 20, for example) owned 

by Ministry of Health and (approximately 20, for example) owned by the Municipal Department of 
Education.  Objectives of a limited installation are:  

 
1. To prove the performance (energy efficiency) and cost-effectiveness of the bundles of measures 

identified in the Technical Assessment.  It is suggested that the sample of buildings be segmented 
to 1) examine the performance of marginal measures identified in the Technical Assessment, and 
2) pretest the performance of measures in buildings of the type that will be the subject of retrofit 
in the 99/2000 heating season. 

  
2. To establish the implementation and installation mechanisms.  This will consist of developing 

the initial processes for the implementation and installation, exercising those processes from the 
second quarter of 1998 through the fourth quarter of 1998, and revising the implementation/ 
installation process/procedures early in the first quarter of 1999.  These processes/procedures are 
expected to cover: 

 
Implementation  Installation 

• PIO semi-annual meetings  • Schedule audits/installations 
• Reporting—installation, performance, 

and financial 
 • Conduct, approve and accept audits 

• Develop installation design and 
• Loan disbursement 
• Awards/recognition (requires  

input from verification activity) 

  obtain design and installation 
 pproval 
• Perform physical installation 

  • Inspect/accept installation 
  • Provide O&M training for “active” 

measures 
  • Provide for measurement and 

verification of efficiency measures 
 
7.1.3 Phase II 
 
 The Phase II activities are scheduled to take place from the first quarter of 1999 through the third 
quarter of 2002.  The focus of this discussion is the installation process, because it is anticipated that 
implementation activities will be carried out in accordance with revisions identified in Phase I. 
 
 The Phase II installation process will implement revisions to the Phase I process to perform full-scale 
retrofit of the stock of target institutional buildings over the 99/2000, 2000/2001, and 2001/2002 heating 
seasons.  The proposed schedule of activities by heating season is: 
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 99/2000 Heating Season 
 
• Increase staffing of PIO (see Table C.2) to handle the increase in installation and verification 

activities. 
 
• Install about one-half of the heat meters.  It is suggested that these be installed in buildings to be 

retrofitted in this and the next heating seasons. 
 
• Retrofit about one-third of Ministry of Health buildings. 
 
• Retrofit about one-third of Municipal Department of Education buildings. 
 
• Retrofit a limited number of additional (other than Ministry of Health and Municipal Department of 

Education) buildings that will be targeted for retrofit in the 2000/2001 heating season to prove the 
performance (energy efficiency) and cost-effectiveness of measures identified in the Technical 
Assessment.   

 
It is suggested that the sample of buildings be segmented 1) to examine the performance of 
marginal measures identified in the Technical Assessment, and 2) to pretest the performance of 
measures in buildings types that will be the subjects of retrofit in the 2000/2001 heating season. 

 
• Perform verification of the performance of retrofits and provide feedback and assistance to building 

managers/operators. 
 
 2000/2001 Heating Season 
 
• Install about one-half of the heat meters.  It is suggested that these be installed in buildings to be 

retrofitted in this and the next heating seasons. 
 
• Retrofit about one-third of Ministry of Health buildings. 
 
• Retrofit about one-third of Municipal Department of Education buildings. 
 
• Retrofit about one-half of the other buildings. 
 
• Perform verification of the performance of retrofits and provide feedback and assistance to building 

managers/operators. 
 
 2001/2002 Heating Season 
 
• Retrofit about one-third of Ministry of Health buildings. 
 



 7.7 

• Retrofit about one-third of Municipal Department of Education buildings. 
 
• Retrofit about one-half of the other buildings. 
 
• Perform verification of the performance of retrofits and provide feedback and assistance to building 

managers/operators. 
 
7.2 Cost and Financing of Alternatives 
 
 Three alternative financing scenarios were constructed to provide alternative views to financing the 
potential investment.  It is recognized that these are not the only possible options for structuring the 
financing, but it is felt that these alternatives represent the bounds that may exist and provide guidance 
for Ukraine in structuring a package. 
 
 The scenarios were constructed to show alternatives for an anticipated investment of about 
$38 million over a 5-year period of which $31.1 million is for the actual installation of equipment/ 
measures, $3.5 million is for project implementation (administration) (the estimate and position 
requirements for one construct of the PIO are contained in Appendix C), and $3.5 million is for 
contingency.  Each scenario provides the source(s) of capital, the payment structure, and cash flow to 
Ukraine.  Also for each scenario, the NPV of the cash flow is provided. 
 
 The three scenarios are presented in Tables 7.2 through 7.7 as follows: 
 
• Table 7.2 provides Scenario 1a where the World Bank provides 80% ($30.4 million) and Ukraine 

provides the remaining 20%.  In this scenario, the loan from the World Bank is for the period 1998 
through 2014.  A negative cash flow exists in the first 3 years, with a high of -$2.4 million in 1999 
and a maximum cumulative value of -$4.1 million in the year 2000.  The NPV of this scenario at a 
10% discount rate is $17 million, and the cash outflow (funds that flow out of Ukraine to service the 
loan) is $53.5 million. 

 
• Table 7.3 provides Scenario 1b, where the sources of capital are the same as in scenario 1a, but the 

loan is paid off sooner (in 2007) by dedicating 100% of the reduction in the energy bill to the loan 
payment.  The negative cash flow conditions remain the same as in 1a, but the cash flow is zero in 
the 4-year period 2003 through 2006 reflecting the dedication of 100% of the efficiency savings to 
the loan payment.  The annual cash flow is greater in later years than in Scenario 1a.  The NPV is 
somewhat less ($16.4 million), and the cumulative cash outflow is 17% less at $44.3 million. 
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Table 7.2.  Financing Scenario 1a for theKyiv Institutional Building Assessment (thousand $) 
 

Scenario 1a - Single loan from World Bank @8.25% for period 1998-2014 for 80% of Program Cost and Ukraine Pays 20% of Program Cost 
 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total 
Program Cost - Annual                   
    Installation (82%) 1,369 7,469 7,469 7,469 7,276             31,051 
    Administration (9%) 940 930 614 512 512             3,509 
    Contingency (9%) 231 840 808 798 779             3,456 
    Total Investment 2,541 9,238 8,891 8,779 8,567             38,016 
                   
Sources of Capital                   
    World Bank 2,032 7,391 7,113 7,023 6,854             30,413 
    Ukraine 508 1,848 1,778 1,756 1,713             7,603 
     Total Capital 2,541 9,238 8,891 8,779 8,567             38,016 
                   
World Bank Loan                   
    Loan Balance (boy) 2,032 9,423 16,536 23,559 30,413 30,413 27,878 25,344 22,809 20,275 17,741 15,206 12,672 10,138 7,603 5,069 2,534  
    Principal (eoy) 0 0 0 0 0 2,534 2,534 2,534 2,534 2,534 2,534 2,534 2,534 2,534 2,534 2,534 2,534 30,413 
    Interest (eoy) 168 777 1,364 1,944 2,509 2,509 2,300 2,091 1,882 1,673 1,464 1,255 1,045 836 627 418 209 23,071 
    Total Payment (eoy) 168 777 1,364 1,944 2,509 5,043 4,834 4,625 4,416 4,207 3,998 3,789 3,580 3,371 3,162 2,953 2,743 53,483 
                   
Value of Energy Efficiency Improvements                
    Annual 0 256 2,132 4,264 6,396 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 115,384 
    Cumulative 0 256 2,388 6,652 13,048 21,576 30,104 38,632 47,160 55,688 64,216 72,744 81,272 89,800 98,328 106,856 115,384  
                   
Cash Flow                   
    Annual -676 -2,369 -1,010 565 2,174 3,485 3,694 3,903 4,112 4,321 4,530 4,739 4,948 5,157 5,366 5,575 5,785 54,298 
    Cumulative -676 -3,045 -4,055 -3,491 -1,317 2,167 5,861 9,764 13,876 18,197 22,727 27,466 32,414 37,571 42,938 48,513 54,298  
                   
Net Present Value of Annual Cash Flow 17,028 
Notes:  boy = beginning of year;  eoy = end of year. 
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Table 7.3.  Financing Scenario 1b for theKyiv Institutional Building Assessment (thousand $) 
 

Scenario 1b - Single loan from World Bank @8.25% for period 1998-2006/7 for 80% of Program Cost and Ukraine Pays 20% of Program cost; 100% of the value of 
the energy efficiency improvement as directed to the loan payment. 

 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total 
Program Cost - Annual                   
    Installation (82%) 1,369 7,469 7,469 7,469 7,276             31,051 
    Administration (9%) 940 930 614 512 512             3,509 
    Contingency (9%) 231 840 808 798 779             3,456 
    Total Investment 2,541 9,238 8,891 8,779 8,567             38,016 
                   
Sources of Capital                   
    World Bank 2,032 7,391 7,113 7,023 6,854             30,413 
    Ukraine 508 1,848 1,778 1,756 1,713             7,603 
     Total Capital 2,541 9,238 8,891 8,779 8,567             38,016 
                   
World Bank Loan                   
    Loan Balance (boy) 2,032 9,423 16,536 23,559 30,413 30,413 24,394 17,878 10,825 3,190         
    Principal (eoy) 0 0 0 0 0 6,019 6,516 7,053 7,635 3,190        30,412 
    Interest (eoy) 168 777 1,364 1,944 2,509 2,509 2,012 1,475 893 263        13,915 
    Total Payment (eoy) 168 777 1,364 1,944 2,509 8,528 8,528 8,528 8,528 3,453        44,327 
                   
Value of Energy Efficiency Improvements                
    Annual 0 256 2,132 4,264 6,396 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 115,384 
    Cumulative 0 256 2,388 6,652 13,048 21,576 30,104 38,632 47,160 55,688 64,216 72,744 81,272 89,800 98,328 106,856 115,384  
                   
Cash Flow                   
    Annual -676 -2,369 -1,010 565 2,174 0 0 0 0 5,075 8,528 8,528 8,528 8,528 8,528 8,528 8,528 63,454 
    Cumulative -676 -3,045 -4,055 -3,491 -1,317 -1,317 -1,317 -1,317 -1,317 3,758 12,286 20,814 29,342 37,870 46,398 54,926 63,454  
 0 256 2,132 4,264 6,396 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 115,384 
Net Present Value of Annual Cash Flow 16,367 
Notes:  boy = beginning of year;  eoy = end of year. 
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• Table 7.4 provides Scenario 2a in which there are two loans.  The World Bank provides 80% of the 
capital, and a third party provides the remaining 20%.  The World Bank loan is for the period 1998 
through 2014, and the higher cost third-party loan is paid off as quickly as possible (by the year 
2002).  A negative cash flow condition exists in the first 5 years, with a peak of -$1.9 million in the 
year 2001 and a cumulative value of -$5.6 million.  The NPV of this scenario is about $14.6 million, 
and the cash outflow is about $58.6 million. 

 
• Table 7.5 provides Scenario 2b.  The sources of capital are the same as in 2a, but the World Bank 

portion of the loan is paid off sooner (2007) by dedicating 100% of the reduction in the energy bill to 
the loan payment.  The negative cash flow conditions remain the same as in 2a, but the cash flow is 
zero in the 4-year period 2003 through 2006, reflecting the dedication of 100% of the efficiency to 
the loan payment.  The annual cash flow is greater in later years than in Scenario 2a.  The NPV is 
somewhat less ($14 million), and the cumulative cash outflow is about 14% less at $50.6 million. 

 
• Table 7.6 provides Scenario 3a, where there are two loans as in 2a, but the third party provides 

payment for both loans at its interest rate (25% per annum in this example) until its loan is paid off in 
the year 2011; the interest rate then declines to the World Bank rate of 8.25% per annum until the 
year 2014.  There is no out-of-pocket expense to Ukraine in this scenario as reflected in the zero cash 
flow.  Ukraine does not realize a positive cash flow until the year 2011.  The NPV of this scenario is 
about $3.8 million, and the cash outflow is nearly $100 million ($98.2 million). 

 
• Table 7.7 provides Scenario 3b.  The loan terms are the same as in 3a except the World Bank loan is 

paid off sooner (2013) by dedicating 100% of the reduction in the energy bill to the loan payment. 
Again, there is no out-of-pocket expense to Ukraine in this scenario as reflected in the zero cash 
flow.  Ukraine does not realize a positive cash flow until the year 2013.  The NPV of this scenario is 
about $3.5 million, and the cash outflow is, again, nearly $100 million ($98.5 million). 

 
 The six scenarios are summarized in Table 7.8, which shows the share of financing (capital) by 
source, cash flow for the first 5 years (1998 through 2002), NPV, cash outflow, and the break-even 
natural gas price.  The cash outflow is the amount of currency estimated to flow out of Ukraine.  The 
break-even gas price is calculated by dividing the cash outflow by the estimated import of natural gas 
associated with the improved energy efficiency (1010 million m3, which is the estimated quantity of 
natural gas that would not be saved over the 15-year life of the program.  Comparing this value to the 
actual price can be used as one indication of whether the financial structure is beneficial to Ukraine from 
a cash outflow standpoint.  The actual natural gas price is about $84/1000 m3, which would indicate that 
Scenarios 1 and 2 are beneficial from a currency outflow standpoint, but that Scenario 3 is not. 
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Table 7.4.  Financing Scenario 2a for theKyiv Institutional Building Assessment (thousand $) 
 

Scenario 2a - Loans from World Bank @8.25% for period 1998-2014 for 80% of Program Cost and 3rd party @25% for period 1998-2002 for 20% of 
Program Cost; Ukraine pays interest on loan to World Bank. 

 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total 
Program Cost - Annual                   
    Installation (82%) 1,369 7,469 7,469 7,469 7,276             31,051 
    Administration (9%) 940 930 614 512 512             3,509 
    Contingency (9%) 231 840 808 798 779             3,456 
    Total Investment 2,541 9,238 8,891 8,779 8,567             38,016 
Sources of Capital                   
    World Bank 2,032 7,391 7,113 7,023 6,854             30,413 
    Ukraine 508 1,848 1,778 1,756 1,713             7,603 
     Total Capital 2,541 9,238 8,891 8,779 8,567             38,016 
World Bank Loan                   
    Loan Balance (boy) 2,032 9,423 16,536 23,559 30,413 30,413 27,878 25,344 22,809 20,275 17,741 15,206 12,672 10,138 7,603 5,069 2,534  
    Principal (eoy) 0 0 0 0 0 2,534 2,534 2,534 2,534 2,534 2,534 2,534 2,534 2,534 2,534 2,534 2,534 30,413 
    Interest (eoy) 168 777 1,364 1,944 2,509 2,509 2,300 2,091 1,882 1,673 1,464 1,255 1,045 836 627 418 209 16,309 
    Amount Due (eoy) 168 777 1,364 1,944 2,509 5,043 4,834 4,625 4,416 4,207 3,998 3,789 3,580 3,371 3,162 2,953 2,743 46,721 
    Payment (eoy)     1,137 5,043 4,834 4,625 4,416 4,207 3,998 3,789 3,580 3,371 3,162 2,953 2,743  
    Net Due (eoy) 168 777 1,364 1,944 1,372 0 0 0 0 0 0 0 0 0 0 0 0  
3rd Party Loan                   
    Amount Due (prior eoy) 0 635 2,848 3,650 2,494              
    Principle (boy) 508 1,848 1,778 1,756 1,713             7,603 
    Total Due ( (boy) 508 2,483 4,626 5,406 4,207              
    Interest (eoy) 127 621 1,156 1,352 1,052             4,307 
    Amount Due (eoy) 635 3,103 5,782 6,758 5,259              
    Payment (eoy) 0 256 2,132 4,264 5,259             11,911 
    Net Due(eoy) 635 2,848 3,650 2,494 0              
Value of Energy Efficiency Improvements                
    Annual 0 256 2,132 4,264 6,396 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 115,384 
    Cumulative 0 256 2,388 6,652 13,048 21,576 30,104 38,632 47,160 55,688 64,216 72,744 81,272 89,800 98,328 106,856 115,384  
Cash Flow                   
    Annual -168 -777 -1,364 -1,944 -1,372 3,485 3,694 3,903 4,112 4,321 4,530 4,739 4,948 5,157 5,366 5,575 5,785 49,990 
    Cumulative -168 -945 -2,309 -4,253 -5,625 -2,140 1,554 5,456 9,568 13,889 18,419 23,158 28,106 33,264 38,630 44,206 49,990  
                   
Net Present Value of Annual Cash Flow 14,625 
Notes:  boy = beginning of year; eoy = end of year 
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Table 7.5.  Financing Scenario 2b for theKyiv Institutional Building Assessment (thousand $) 
 

Scenario 2b - Loans from World Bank @8.25% for period 1998-2006/7 for 80% of Program Cost and 3rd party @25% for period 1998-2002 for 20% of Program Cost; Ukraine  pays interest 
on the World Bank loan.  After paying off the third-party loan, 100% of the value of the energy efficiency improvement is directed to the World Bank loan payment. 

 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total 
Program Cost - Annual                   
    Installation (82%) 1,369 7,469 7,469 7,469 7,276             31,051 
    Administration (9%) 940 930 614 512 512             3,509 
    Contingency (9%) 231 840 808 798 779             3,456 
    Total Investment 2,541 9,238 8,891 8,779 8,567             38,016 
                   
Sources of Capital                   
    World Bank 2,032 7,391 7,113 7,023 6,854             30,413 
    Ukraine 508 1,848 1,778 1,756 1,713             7,603 
     Total Capital 2,541 9,238 8,891 8,779 8,567             38,016 
                   
World Bank Loan                   
    Loan Balance (boy) 2,032 9,423 16,536 23,559 30,413 30,413 24,394 17,878 10,825 3,190 0 0 0 0 0 0 0  
    Principal (eoy) 0 0 0 0 0 6,019 6,516 7,053 7,635 3,190        30,413 
    Interest (eoy) 168 777 1,364 1,944 2,509 2,509 2,012 1,475 893 263 0 0 0 0 0 0 0 8,290 
    Amount Due (eoy) 168 777 1,364 1,944 2,509 8,528 8,528 8,528 8,528 3,453 0 0 0 0 0 0 0  
    Payment (eoy)     1,137 8,528 8,528 8,528 8,528 3,453 0 0 0 0 0 0 0 38,703 
    Net Due (eoy) 168 777 1,364 1,944 1,372 24,394 17,878 10,825 3,190 0 0 0 0 0 0 0 0  
                   
3rd Party Loan                   
    Amount Due (prior eoy) 0 635 2,848 3,650 2,494              
    Principle (boy) 508 1,848 1,778 1,756 1,713             7,603 
    Total Due ( (boy) 508 2,483 4,626 5,406 4,207              
    Interest (eoy) 127 621 1,156 1,352 1,052             4,307 
    Amount Due (eoy) 635 3,103 5,782 6,758 5,259              
    Payment (eoy) 0 256 2,132 4,264 5,259             11,911 
    Net Due(eoy) 635 2,848 3,650 2,494 0              
                   
Value of Energy Efficiency Improvements                
    Annual 0 256 2,132 4,264 6,396 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 115,384 
    Cumulative 0 256 2,388 6,652 13,048 21,576 30,104 38,632 47,160 55,688 64,216 72,744 81,272 89,800 98,328 106,856 115,384  
                   
Cash Flow                   
    Annual -168 -777 -1,364 -1,944 -1,372 0 0 0 0 5,075 8,528 8,528 8,528 8,528 8,528 8,528 8,528 59,146 
    Cumulative -168 -945 -2,309 -4,253 -5,625 -5,625 -5,625 -5,625 -5,625 -550 7,978 16,506 25,034 33,562 42,090 50,618 59,146  
                   
Net Present Value of Annual Cash Flow 13,964 
Notes:  boy = beginning of year; eoy = end of year 
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Table 7.6.  Financing Scenario 3a for theKyiv Institutional Building Assessment (thousand $) 
 

Scenario 3a - Loans from World Bank and 3rd party @25% for period 1998-2005 and Continue WB loan @8.25% for period 2006-2014; the 3rd Party pays the interest until the 3rd party 
loan is paid off by 100% of the value of the energy efficiency improvements; the World Bank loan is then paid off.  This scenario requires no cash outlay on the part of Ukraine. 

 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total 
Program Cost - 
Annual                   
    Installation (82%) 1,369 7,469 7,469 7,469 7,276             31,051 
    Administration 
(9%) 940 930 614 512 512             3,509 
    Contingency (9%) 231 840 808 798 779             3,456 
    Total Investment 2,541 9,238 8,891 8,779 8,567             38,016 
Sources of Capital                   
    World Bank 2,032 7,391 7,113 7,023 6,854             30,413 
    Ukraine 508 1,848 1,778 1,756 1,713             7,603 
    Total Capital 2,541 9,238 8,891 8,779 8,567             38,016 
World Bank Loan                   
    Loan Balance (boy) 2,032 9,423 16,536 23,559 30,413 30,413 27,878 25,344 22,809 20,275 17,741 15,206 12,672 10,138 7,603 5,069 2,534  
    Principal (eoy)              2,534 2,534 2,534 2,534 10,138 
    Interest (eoy)              836 627 418 209 2,091 
    Amount Due (eoy)                   
    Payment (eoy) 0 0 0 0 0 0 0 0 0 0 0 0 0 3,371 3,162 2,953 2,743 12,228 
    Net Due (eoy)                   
3rd Party Loan                   

    Amount Due (prior  
       eoy) 0 845 4,081 6,898 8,982 10,110 10,414 10,532 10,419 10,015 9,250 8,032 6,248 3,757     
    World Bank Loan                   
    Principle Due (boy) 0 0 0 0 0 2,534 2,534 2,534 2,534 2,534 2,534 2,534 2,534     20,275 
    Interest Due 168 777 1,364 1,944 2,509 2,509 2,300 2,091 1,882 1,673 1,464 1,255 1,045     20,980 
    3rd Party Loan                   
    Principle Due (boy) 508 1,848 1,778 1,756 1,713 0 0 0 0 0 0 0 0     7,603 
    Subtotal Due (eoy) 676 3,470 7,224 10,597 13,205 15,153 15,248 15,157 14,835 14,223 13,248 11,821 9,828 3,757     
    Interest (eoy) 169 867 1,806 2,649 3,301 3,788 3,812 3,789 3,709 3,556 3,312 2,955 2,457 939    37,111 
    Total Due (eoy) 845 4,337 9,030 13,246 16,506 18,942 19,060 18,947 18,543 17,778 16,560 14,776 12,285 4,697     
    Payment (eoy) 0 256 2,132 4,264 6,396 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 4,697    85,968 
    Net Due (eoy) 845 4,081 6,898 8,982 10,110 10,414 10,532 10,419 10,015 9,250 8,032 6,248 3,757 0     
Value of Energy Efficiency Improvements                
    Annual 0 256 2,132 4,264 6,396 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 115,384 
    Cumulative 0 256 2,388 6,652 13,048 21,576 30,104 38,632 47,160 55,688 64,216 72,744 81,272 89,800 98,328 106,856 115,384  
Cash Flow                   
    Annual 0 0 0 0 0 0 0 0 0 0 0 0 0 461 5,366 5,575 5,785 17,187 
    Cumulative 0 0 0 0 0 0 0 0 0 0 0 0 0 461 5,827 11,402 17,187  
                   
Net Present Value of Annual Cash Flow 3,764 
Notes:  boy = beginning of year; eoy = end of year 
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Table 7.7.  Financing Scenario 3b for theKyiv Institutional Building Assessment (thousand $) 
 

Scenario 3b - Loans from World Bank and 3rd party @25% for period 1998-2005 and Continue WB loan @8.25%; the 3rd Party pays the interest and principal on World Bank loan until the 
3rd party loan is paid off by 100% of the value of the energy effiociency improvements; the World Bank loan is then paid off at a rate equal to 100% of the value of the energy efficiency 
improvements.  This scenario requires no cash outlay on the part of Ukraine. 

 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total 
Program Cost - Annual                   
    Installation (82%) 1,369 7,469 7,469 7,469 7,276             31,051 
    Administration (9%) 940 930 614 512 512             3,509 
    Contingency (9%) 231 840 808 798 779             3,456 
    Total Investment 2,541 9,238 8,891 8,779 8,567             38,016 
Sources of Capital                   
    World Bank 2,032 7,391 7,113 7,023 6,854             30,413 
    Ukraine 508 1,848 1,778 1,756 1,713             7,603 
     Total Capital 2,541 9,238 8,891 8,779 8,567             38,016 
World Bank Loan                   
    Loan Balance (boy) 2,032 9,423 16,536 23,559 30,413 30,413 27,878 25,344 22,809 20,275 17,741 15,206 12,672 10,138 7,603 180   
    Principal (eoy)               7,423 180  7,603 
    Interest (eoy)               627 15  642 
    Amount Due (eoy)               8,051 195   
    Payment (eoy) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8,051 195  8,245 
    Net Due (eoy)                   
3rd Party Loan                   
    Amount Due (prior eoy) 0 845 4,081 6,898 8,982 10,110 10,414 10,532 10,419 10,015 9,250 8,032 6,248 3,757 382    
    World Bank Loan                   
    Principle Due (boy) 0 0 0 0 0 2,534 2,534 2,534 2,534 2,534 2,534 2,534 2,534 2,534    22,809 
    Interest Due 168 777 1,364 1,944 2,509 2,509 2,300 2,091 1,882 1,673 1,464 1,255 1,045 836    21,816 
    3rd Party Loan                   
    Principle Due (boy) 508 1,848 1,778 1,756 1,713 0 0 0 0 0 0 0 0 0    7,603 
    Subtotal Due (eoy) 676 3,470 7,224 10,597 13,205 15,153 15,248 15,157 14,835 14,223 13,248 11,821 9,828 7,128 382    
    Interest (eoy) 169 867 1,806 2,649 3,301 3,788 3,812 3,789 3,709 3,556 3,312 2,955 2,457 1,782 95   38,049 
    Total Due (eoy) 845 4,337 9,030 13,246 16,506 18,942 19,060 18,947 18,543 17,778 16,560 14,776 12,285 8,910 477    
    Payment (eoy) 0 256 2,132 4,264 6,396 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 477   90,277 
    Net Due (eoy) 845 4,081 6,898 8,982 10,110 10,414 10,532 10,419 10,015 9,250 8,032 6,248 3,757 382 0    
Value of Energy Efficiency Improvements                
    Annual 0 256 2,132 4,264 6,396 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 8,528 115,384 
    Cumulative 0 256 2,388 6,652 13,048 21,576 30,104 38,632 47,160 55,688 64,216 72,744 81,272 89,800 98,328 106,856 115,384  
Cash Flow                   
    Annual 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8,333 8,528 16,861 
    Cumulative 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8,333 16,861  
                   
Net Present Value of Annual Cash Flow 3,501 
Notes:  boy = beginning of year; eoy = end of year 
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Table 7.8.  Summary of Financing Scenarios 1a through 3b for Potential $40 Million Kyiv Institutional Building Assessment Project 
 

Scenario/ 
Variant Financing Share 

Cash Flow 
1998-2002 

Net 
Present 
Value 

Loan 
Outflow 

Break-even 
Gas Price 

($/1000 m3) 

 
World 
Bank Ukraine 

Third 
Party     

1(a) – Single loan from World Bank @ 8.25% for period 1998-2014 

 80% 20% 0% 

• Annual maximum negative value of $2.4M in 1999. 
• Cumulative maximum negative value of $4.1M in 2000. 
• Positive after 2000. $10.0M $53.5M $53 

1(b) – Single loan from World Bank @ 8.25% for period 1998-2007 

 80% 20% 0% 

• Annual maximum negative value of $2.4M in 1999. 
• Cumulative maximum negative value of $4.1M in 2000. 
• Positive in 2001 and 2002; zero from 2003-2006; and 

positive after 2006. $16.4M $44.3M $44 
2(a) – Loans from World Bank @ 8.25% for period 1998-2014 and Third Party @ 25% for period 1998-2002 

 80% 0% 20% 

• Annual maximum negative value of $1.9M in 2001. 
• Cumulative maximum negative value of $5.6M in 2002. 
• Positive after 2002. $14.6M $58.6M $58 

2(b) – Loans from World Bank @ 8.25% for period 1998-2007 and Third Party @ 25% for period 1998-2002 

 80% 0% 20% 

• Annual maximum negative value of $1.9M in 2001. 
• Cumulative maximum negative value of $5.6M in 2002. 
• Zero from 2003-2006 and positive after 2006. $14.0M $50.6M $50 

3(a) – Loans from World Bank @ 8.25% for period 1998-2014 and from third party @ 25% for period 1998-2010; third-party services World Bank loan 
from 1998-2010 @ 25% and Ukraine services World Bank loan @ 8.25% from 2011-2014. 
 80% 0% 20% • Zero from 1998-2010 and positive after 2010. $3.8M $98.2M $97 
3(b) – Loans from World Bank @ 8.25% for period 1998-2011 and from third party @ 25% for period 1998-2010; third-party services World Bank 
loan from 1998-2010 @ 25% and Ukraine services World Bank loan @ 8.25% in 2011. 
 80% 0% 20% • Zero from 1998-2012 and positive after 2012. $3.5M $98.5M $98 
Note:  Calculations are preliminary, but results are felt to be indicative of the alternate loan terms and conclusions are believed valid. 
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 Each scenario and variant provides key information regarding the loan.  Basic conclusions that can 
be drawn are (while these are intuitively obvious, the analysis supports these conclusions): 
 
• The greater the 20% share of the loan assumed by Ukraine, the greater the national benefit. 
 
• Paying off the loan(s) faster results in an increase in the national benefit. 
 
• It is desirable to obtain as much grant financing as possible to reduce the domestic burden. 
 
• If third party financing is relied upon, it is desirable to obtain as low a rate as possible to maximize 

the national benefit. 
 



 8.1 

8.0  Bidding/Tendering 
 
 
 The World Bank has developed procedures and practices for the procurement of goods through 
International Competitive Bidding (ICB).  This procedure is mandatory for use in projects that are 
financed in whole or in part by the World Bank in accordance with provisions of the document 
Guidelines: Procurement under IBRD Loans and IDA Credits, January 1995 edition (World Bank 1996).  
An alternative procurement method permitted by the World Bank is the National Competitive Bidding 
(NCB) procedure, which may also be used.  The borrower shall use the appropriate Standard Bidding 
Document (SBD) (January 1995) issued by the World Bank, with minimum changes acceptable to the 
World Bank.  
 
 The bidding document shall furnish all information necessary for a prospective bidder to prepare a 
bid for providing goods and services, and at minimum the bidding document shall include: invitation to 
bid, instruction to bidders, form of bid, form of contract, specification and drawings, list of goods and 
their quantities, delivery time, and contract schedule.  The basis of bid evaluation shall be clearly 
outlined in the instructions to the bidder.  
 
 Procurement activities will include three major categories:  1) procurement of technical and 
consulting services, 2) purchase of materials and components, and 3) procurement of works.  The 
following is a description of the services, materials, and works to be procured and procurement procedure 
suggested for each category. 
 
8.1 Services Procurement 
 
 The project implementation activities will be carried out by the PIO supported by the General 
Contractor (GC) responsible for installation tasks.  The PIO will be the central point of the project 
implementation structure and will oversee all project tasks.  The PIO will be responsible for all activities 
during the bidding process including preparation of specific bidding packages, prequalification of certain 
bidders, selection of bids, issuing of contracts, management of project schedule, monitoring of project 
implementation,  acceptance of deliverables (material, labor, services), and acceptance of performance 
verification results. Selection of qualified PIO professional staff and consultants is crucial to the success 
of the project.  The bidding procedure for the consultants in this category will be carried out in 
accordance with ICB rules. Selection of permanent staff members will be at the discretion of the 
borrower, providing that staff members will be on government payroll.  A preliminary listing of PIO staff 
responsibilities is located in Appendix C, Table C.2. 
 
 In principle, the PIO can be set up as 1) a government budgetary organization charged with the 
project implementation,  2) an independent nongovernment agency , 3) a for-profit Procurement Agent 
Firm, local or foreign, or 4) a combination of the above alternatives.  The number and type of procured 
support services will vary depending on the selected project implementation structure.
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 The PIO will likely be staffed by permanent or long-term temporary personnel and will be assisted by 
consultants, foreign and local.  Services  necessary for PIO operation will be procured as short-term 
contracts, annual contracts, or contracts for the duration of the project.  A preliminary estimate of the 
staff and resources required is located in Appendix C, Table C.2. 
 
8.2 Design, Installation, and Equipment/Materials Procurement 
 
 The project implementation will require design and specification work.  The project objective is to 
install energy efficiency measures into approximately 1700 buildings in the city of Kyiv.  Each individual 
building or building complex will have to be audited, and installation drawings, parts lists, and 
specifications will have to be generated.  These documents will then be used for preparation of bidding 
documents for equipment/materials and installation work. 
 
 The procurement of technical services according to NCB rules is the most appropriate method, is 
justified by the technical aspects of the technology, and also appears to be the most economical.  The 
service provider must be familiar with and must comply with local practices, design requirements and 
certification processes, building codes, fire prevention codes, and other standards applicable to the 
subject project.  Two alternatives for the procurement of materials and installation are provided below. 
 
 Alternative 1:  Turnkey installation  
 
 Under this alternative, the bidder will  provide materials and installation work.  The bidder may 
utilize specialized firms for installation works of individual parts of the project.  The job will be quoted 
to the GC as a package(s).  Contractors will be responsible for preparation of design work, purchases of 
material and parts, installation work, and all the necessary miscellaneous services.  The bidder shall 
supply material and parts according to the technical specification included in the request for proposals.  
 
 Procurement suboptions of installation under this alternative include 1) bids for individual (single) 
building-sized projects, 2) groups of buildings, or 3) district-wide annual contracts.  Technical 
parameters of specific items, such as heat exchanger capacity, circulating pump performance, etc. will be 
determined for each specific building during the project design and will be provided to the successful 
bidder. 
 
 The advantage of this alternative is simplicity of procurement and better accountability for quality 
because of the sole responsibility arrangement.  However, this alternative has several disadvantages, 
among which the most important are 1) difficulty recognizing the difference in quality of materials and 
difficulty recognizing the level of labor intensity required for installation of different components that 
may be suggested by the bidder, 2) difficulty enforcing the purchase of best-quality and best-performance 
components, as contractors under this arrangement tend to be driven by the lowest installation cost.  If 
this approach is used, attention to the bidding specifications will help to mitigate these difficulties. 
 
 Alternative 2:  Separate procurement of material and labor 
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 In this alternative, the PIO would organize the material procurements and installation work 
separately.  Material will be purchased for all buildings in batches sized according to a current need or 
will be purchased on stock.  Procurement of material would precede the procurement of work.  Bidders  
will then be required to submit requests for materials from the warehouse according to the technical 
specification of the job site.  Installation of some components/systems may require that the installer is 
certified by the manufacturer.  The material/quantity would be specified for each project/building by the 
drawings and specification.  Utilization of specified material and correctness of installation will be 
checked and approved (signed off) by the QA team. 
 
 Advantages of this alternative are 1) better control over material selection and purchases by the PIO, 
2) better position in negotiating prices with suppliers for higher volume purchases, 3) use of standard 
components throughout the system, resulting in easier maintenance, easier training process, and lower 
number of stocked spare parts, and 4) potentially easier importing procedure for foreign components. 
 
 Disadvantages include 1) no single source of responsibility, which may result in difficulty resolving 
quality problems, 2) more complex procurement procedure, 3) possible need for stocking the materials, 
and 4) different procurement rules for materials and work may apply. 
 
8.2.1 Installation 
 
 Because of the complex nature of the project, prequalification of contractors providing the 
installation work is essential.  The prequalification process will be done by the PIO prior to loan 
negotiation and will follow procedures set forth in the Guidelines (World Bank 1996).  A list of qualified 
contractors will be periodically updated by the PIO for the duration of the project.  Prequalification of 
contractors will be based on evaluation of their capability and resources necessary for performing the 
work.  A Standard Prequalification Document prepared by the World Bank will be used.  Requests for 
proposals (RFP) will be sent only to the qualified bidders to avoid unnecessary expenses by the PIO and 
the bidders. 
 
 The procurement of  work will be organized in such manner that multiple contracts will be issued in 
each category of applied technology.  The number of contracts issued in each category will depend on the 
technology and quantity of the work within a given installation period.  Large contracts to a single bidder 
shall be avoided to maintain a proper level of competitiveness and minimize nondelivery risk.  It is 
expected that at minimum two contractors in each technology category (substations, weatherization, 
insulation) will be involved at each time.  
 
 As mentioned earlier, this project will involve the retrofit of 1700 buildings over a period of 4 years.  
Each building has a specific layout and is anticipated to require different sizes of equipment, quantities of 
material, and amount of installation labor.  It would be inefficient and costly to request bids for 
individual buildings or require bidders to provide complex bids for several hundred buildings.  Therefore, 
it is desirable to use a two-stage bidding process.  In the first stage, unpriced proposals on the basis of 
conceptual design will be invited, and bids received will be subjected to technical and commercial 
clarifications and adjustments followed by amended bidding documents and submission of final technical 
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proposals.  In the second stage, selected bidders in each technology category will be invited to provide 
cost proposals for individual installation sites (single buildings or group of buildings). Fixed-cost Work 
Orders (WOs) will be issued by the GC for each site or group of sites according to the installation 
schedule over the duration of the project. 
 
 The most efficient method of procuring work of this project’s nature is the NCB procedure, which is 
recognized as an alternative procurement method by the Guidelines (World Bank 1996).  This 
procurement method is recommended for the following reasons:  1) the contract value for individual 
projects may not be attractive to foreign companies to perform the work in Ukraine, mainly due to high 
costs associated with travel and long-term accommodation of workers in a foreign country, 2) the project 
may be difficult to perform due to specific problems such as language barriers, compliance with local 
licensing requirements, etc., and most importantly, 3) because of the competitiveness of labor and 
overhead costs. 
 
8.2.2 Procurement of Materials 
 
 Prequalification of suppliers of some specific equipment and materials is essential and will be 
accomplished prior to loan negotiations, following the procedure set forth in the Guidelines (World Bank 
1996).  A standard prequalification document prepared by the bank will be used.  A list of qualified 
suppliers will be periodically updated for the duration of the project.  Prequalification of equipment 
suppliers will be based on technical parameters, suitability for the project, availability of replacement 
parts, and availability of  equipment service in Ukraine.  
 
 Whenever possible, equipment and materials will be purchased from different suppliers to 1) elimi-
nate dependency on a single supplier’s commitment, 2) ensure timely delivery, and 3) maintain competi-
tiveness of prices.  It is expected that at least two suppliers of weatherization and insulation material and 
at least two suppliers of substation technology will be selected. 
 
 The project also involves materials available from multiple sources in several member countries. 
Some of the involved materials are off-the-shelf types, which can be accurately specified.  Part of the 
material involves specialized equipment produced by different producers in different countries.  Under 
such circumstances, the most appropriate method of procurement of material is International Shopping 
(IS), which requires obtaining at minimum three competitive quotes for substantially similar material or 
equipment from at least two different countries.  Obtaining general quotes for different sizes of 
equipment and/or for different quantities of material is relatively simple, and requests for quotes for 
material required for the first year’s installation will be prepared prior to loan negotiation.  
 
 The following is a brief description of the anticipated material and equipment to be procured during 
the project. 
 Substation Retrofit Equipment:  (ICB)  
 
 Substation retrofit will require the purchase of parts and equipment such as heat exchangers, pumps, 
controls, and other components that are available from multiple sources/manufacturers in several 
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countries.  Prepackaged substations are also available from several manufacturers in various countries.  If 
a prepackaged option is selected, materials will be procured according to the IS procedure.  Should the 
material be purchased individually and field assembled, a margin of preference of 15% for domestically 
produced goods will be requested for approval by the World Bank for specific items of the assembly such 
as valves, black pipes, welding material, and hardware supply.  The 15% margin of preference is 
requested for these materials because they are readily available locally with potential benefits such as 
lower cost, positive impacts on the local economy, and generally easier access to the materials. 
 
 The total amount of material planned for procurement in this category represents $12,078 thousand. 
Material for which the margin of preference may be requested represents $1,812, or 15% of the total 
investment in this procurement category. 
 
 Weatherstripping Material (ICB) 
 
 Weatherstripping material consists of a polyethylene or polycarbonate-based V-seal, “P” type 
EPDM-seal, and silicone material in tubes.  All of these materials are available in generally good quality 
from a variety of manufacturers in several countries.  Procurement under IS rules is the most appropriate. 
If any of the materials are not available domestically, local bidders should be encouraged to form joint 
ventures with foreign manufacturers, and a margin of preference of 15% will be requested from the 
World Bank for products manufactured and offered domestically by such joint ventures.  
 
 The total amount of material planned for procurement in this category represents $2,159 thousand. 
 
 Reflectors for Radiators 
 
 Heat reflecting material is available in continuous 1.2-meter-wide rolls from several manufacturers 
with several design variations.  Acceptable material shall have a heat insulation layer and high 
reflectivity surface.  Both plastic and metal materials are acceptable. 
 
 Procurement under IS rules is the most appropriate.  If  the material is not available domestically, 
local bidders should be encouraged to form joint ventures with foreign manufacturers, and a margin of 
preference of 15% will be requested from the World Bank for products manufactured and offered 
domestically by such joint ventures.  
 
 The total amount of material planned for procurement in this category represents $1,176 thousand. 
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 Hot Water Heat Exchanger 
 
 Domestic hot water heat exchangers may be designed as through-flow heat exchangers with capacity 
equal to the domestic water heating peak requirement, or with hot water storage and a lower capacity heat 
exchanger.  Both systems are acceptable for application in institutional and residential buildings.  These 
systems may be assembled from individually purchased components available from multiple 
sources/manufacturers, or they can be purchased as a packaged system.  Such systems are available from 
various manufacturers.  If a prepackaged option is selected, the material will be procured under the IS 
procedure.  Should the material and components be purchased individually and field assembled, a margin 
of preference of 15% for domestically produced goods will be requested for approval by the World Bank 
for specific items of the assembly, such as valves, black pipe, welding materials, and other hardware 
supply. 
 
 The total amount of material planned for procurement in this category represents $2,933 thousand.  
Material for which the margin of preference may be requested represents $587 thousand, or 20% of total 
investment in this procurement category. 
 
 Low-flow Showerheads 
 
 Energy and water-saving showerheads are available in many design variations and connection sizes. 
Most applications will require a connection size of ½ inch.  Simple design, solid brass or high-
performance plastic showerheads with maximum flow of 7.5 l/min of water are acceptable.  Such 
showerheads are available from local and foreign manufacturers, and procurement under the IS rules is 
the most appropriate.  Local bidders will be encouraged to form joint ventures with foreign manu-
facturers to introduce high-performance products to local markets, and a margin of preference of 15% 
will be requested from the World Bank for products manufactured and offered domestically by such joint 
ventures.  
 
 The total amount of material planned for procurement in this category represents $133 thousand. 
 
 Aerators 
 
 Energy and water-saving aerators for lavatory and kitchen faucets in institutional buildings utilize 
orifice and aerating effects to reduce the water flow for running water consumption.  Aerators are made 
in several design variations and connection sizes to fit existing hardware.  Most applications will require 
a connection size of ½ inch.  Simple design, solid brass or high-performance plastic heads with maximum 
flow of 10 l/min of water are acceptable.  Aerators are available from local and foreign manufacturers 
and procurement under IS rules is the most appropriate.  Local bidders will be encouraged to form joint 
ventures with foreign manufacturers to introduce high-performance products to local markets, and a 
margin of preference of 15% will be requested from the World Bank for products manufactured and 
offered domestically by such joint ventures.  
 
 The total amount of material planned for procurement in this category represents $178 thousand. 
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 Ceiling Fans 
 
 Ceiling fans are available in many design variations, technical parameters, and sizes.  Most 
applications will require low-speed, large-diameter blade ceiling fans with 220 V, 50 Hz, shaded pole 
motors of less than 40W power input.  Such ceiling fans are available from local and foreign suppliers 
and will be procured under IS rules.  Local bidders will be encouraged to form joint ventures with foreign 
manufacturers to introduce such products to local markets, and a margin of preference of 15% will be 
requested from the World Bank for products manufactured and offered domestically by such joint 
ventures. 
 
 The total amount of material planned for procurement in this category represents $57 thousand. 
 
 Building Level Heat Meter 
 
 Metering devices, including all necessary parts used for measurement, monitoring of consumption, 
billing, and other similar purposes must be certified by the Ukrainian Office of Measurement and 
Standards.  Bidders will be requested to offer certified equipment for use in Ukraine or secure certifica-
tion of such equipment prior to bidding.  Bidders must provide the certification document with the bid. 
 
 Heat meters are available from local and foreign manufacturers, and this material will be procured 
without exception under the IS rules. 
 
 The total amount of material planned for procurement in this category represents $4,698 thousand. 
 
 Table 8.1 provides a summary of estimated material requirements and material and labor costs with 
the cost information shown for domestic and foreign sources. 
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Table 8.1.  Summary of Estimated Material Requirements and Material and Labor Costs 
 

Item Units Quantity 
Material 
Cost ($) 

Domestic 
Material 
Supply 

Labor 
Cost ($) Domestic ($) Foreign ($) 

Total 
Cost ($) 

Reflectors Each 227,894 1,175,931  0% 890,051  374,759  515,293  2,065,983  
Weatherstripping Meters 2,399,006 2,159,105  0% 2,532,284  1,066,225  1,466,059  4,691,389  
Ceiling Fans Each 347 56,565  0% 13,881  4,338  9,543  70,446  
Substation 
Controls Each 1,678 12,077,737  20% 3,053,729  954,290  2,099,439  15,131,465  
Hot Water Heat 
Exchanger Each 434 2,932,567  20% 741,469  231,709  509,760  3,674,036  
Showerheads Each 17,313 133,069  100% 45,687  19,237  26,451  178,756  
Aerators Each 59,345 178,035  100% 93,963  39,563  54,399  271,997  
Heat Meters Each 1,678 4,698,400  100% 268,480  83,900  184,580  4,966,880  
Total   23,411,408   7,639,544  2,774,020  4,865,524  31,050,952  
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Appendix A 
 
 
 

Institutional Buildings Detailed Technical Assessment Data 
 
 
 Detailed results from the technical assessment of the institutional buildings sector are presented in 
this appendix.  Tables A.1 and A.2 present the institutional building stock estimates by number of 
buildings and floorspace for each of the building categories.  Table A.3 presents the estimated baseline 
energy consumption for this building stock.  Table A.4 presents the list of ECOs considered for 
application to the building stock, including the labor and material costs for these ECOs.  Table A.5 
presents the estimated cost-effective energy efficiency potential for each building category in Gcal/year.  
Finally, Table A.6 presents the required investment levels to acquire the efficiency resource. 
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Table A.1.  Number of Buildings by Vintage and Size 
 

 Number of Buildings by Vintage and Size 
Institutional Building  Pre-1958 1958-1980 Post-1980 Total Number 
Owner and Category <3 Stories 3-4 Stories >4 Stories <3 Stories 3-4 Stories >4 Stories <3 Stories 3-4 Stories >4 Stories of Buildings 

Municipal Dept. of Health           
 Hospitals  41  26  5  12  22  30  3  2  19 160 
 Polyclinics  25  8  1  10  22  3  4  14  23 110 
 Administration  34  2  1  13  5  4  3  3  4 69 
 Subtotal  100  36  7  35  49  37  10  19  46 339 

           
Municipal Dept. of Ed.           
 Kindergartens  43  1  0  375  0  0  153  28  0 600 
 Schools  7  95  0  11  185  0  7  84  0 389 
 Subtotal  50  96  0  386  185  0  160  112  0 989 

           
Ministry of Education           
 Education Buildings  4  32  5  9  43  48  4  7  22 174 
 Hostels  2  6  7  2  5  97  0  0  14 133 
 Subtotal  6  38  12  11  48  145  4  7  36 307 

           
Municipal Dept. of Culture           
 Theaters  0  8  1  2  0  0  0  0  1 12 
 Art Galleries/Museums  17  8  1  0  0  1  3  1  0 31 
 Subtotal  17  16  2  2  0  1  3  1  1 43 

           
Total          1,678 
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Table A.2.  Floorspace of Buildings by Vintage and Size (m2) 
 
 Floorspace of Buildings by Vintage and Size (m2) 

Institutional Building  Pre-1958 1958-1980 Post-1980 Floorspace 
Owner and Category <3 Stories 3-4 Stories >4 Stories <3 Stories 3-4 Stories >4 Stories <3 Stories 3-4 Stories >4 Stories of Buildings 

Municipal Dept. of Health           
 Hospitals 58,026 58,475 15,492 12,437 61,374 191,483 10,357 12,863 216,618 637,125 
 Polyclinics 24,340 9,775 1,300 6,715 50,886 12,757 2,876 51,462 133,756 293,867 
 Administration 19,219 2,487 3,100 9,189 8,735 16,022 2,420 6,261 24,812 92,245 
 Subtotal 101,585 70,737 19,892 28,341 120,995 220,262 15,653 70,586 375,186 1,023,237 

           
Municipal Dept. of Ed.           
 Kindergartens 47,867 1,427 0 732,806 0 0 431,920 98,306 0 1,312,326 
 Schools 12,792 531,414 0 19,409 1,419,251 0 19,987 801,415 0 2,804,268 
 Subtotal 60,659 532,841 0 752,215 1,419,251 0 451,907 899,721 0 4,116,594 

           
Ministry of Education           
 Education Buildings 18,648 182,982 26,924 19,965 236,144 430,404 11,664 51,559 250,475 1,228,765 
 Hostels 8,722 26,899 31,525 3,840 39,189 539,789   80,650 730,614 
 Subtotal 27,370 209,881 58,449 23,805 275,333 970,193 11,664 51,559 331,125 1,959,379 

           
Municipal Dept. of Culture           
 Theaters 0 38,470 2,700 3,453 0 0 0 0 3,420 48,043 
 Art Galleries/Museums 18,334 15,159 5,380 0 0 20,000 3,585 2,900 0 65,358 
 Subtotal 18,334 53,629 8,080 3,453 0 20,000 3,585 2,900 3,420 113,401 

           
Total          7,212,611 
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Table A.3.  Baseline Annual Energy Consumption (space heat and hot water) 
 

 Baseline Energy Consumption of Buildings by Vintage and Size (Gcal) 
 Pre-1958 1958-1980 Post-1980 Energy 

Institutional Building 
Owner and Category <3 Stories 3-4 Stories >4 Stories <3 Stories 3-4 Stories >4 Stories <3 Stories 3-4 Stories >4 Stories 

Consumption 
(Gcal) 

Municipal Dept. of Health           
 Hospitals 11,783 9,778 2,591 3,763 18,572 53,368 3,134 3,022 50,886 637,125 
 Polyclinics 3,954 1,588 211 1,626 12,318 2,601 696 10,491 25,136 293,867 
 Administration 2,602 337 420 2,220 1,623 2,977 585 1,163 3,886 92,245 
 Subtotal 18,338 11,703 3,221 7,608 32,513 58,945 4,415 14,676 79,908 1,023,237 

           
Municipal Dept. of Ed.           
 Kindergartens 7,290 217 0 199,132 0 0 99,313 22,604 0 1,312,326 
 Schools 1,566 65,062 0 3,651 267,000 0 3,223 129,230 0 2,804,268 
 Subtotal 8,856 65,279 0 202,783 267,000 0 102,536 151,833 0 4,116,594 

           
Ministry of Education           
 Education Buildings 2,840 27,867 4,100 5,425 64,170 80,971 2,682 11,855 40,390 1,228,765 
 Hostels 1,837 5,665 6,639 809 8,253 113,672 0 0 16,984 730,614 
 Subtotal 4,677 33,532 10,739 6,234 72,422 194,643 2,682 11,855 57,373 1,959,379 

           
Municipal Dept. of Culture           
 Theaters 0 7,694 540 1,054 0 0 0 0 792 48,043 
 Art Galleries/Museums 2,895 2,394 849 0 0 4,632 830 672 0 65,358 
 Subtotal 2,895 10,088 1,389 1,054 0 4,632 830 672 792 113,401 

           
Total          7,212,611 
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Table A.4. Cost Data for Efficiency Measures 
 

 Equipment Labor Total Cost 
Measure  Per Unit Hours/Unit Ratio Cost/Unit ($)(a) Per Unit 
 Category/Description Unit Cost ($) Domestic Foreign Dom./For. Domestic Foreign Installed ($) 

Envelope         
  Exterior Side Walls m2 10.50 0.92 0.18 5 4.58 10.08 25.17 
  Roof Insulation m2 23.41 0.28 0.06 5 1.42 3.12 27.94 
  Attic Insulation m2 6.45 0.31 0.06 5 1.54 3.39 11.38 
  Basement Floor Insulation m2 6.00 0.10 0.02 5 0.50 1.10 7.59 
  Weatherstrip Windows and Doors m 0.90 0.09 0.01 8 0.44 0.61 1.96 
  Storm Windows and Weatherstripping each 60.00 4.17 0.83 5 20.83 45.83 127 
  High Perf. Glass and Weatherstripping m2 24.50 1.17 0.23 5 5.83 12.83 43.17 
  Third Window Pane m2 13.00 1.11 0.22 5 5.53 12.16 30.68 
  Radiator Heat Reflectors each 5.16 0.33 0.04 8 1.64 2.26 9.07 

Air Handling         
  Ceiling Fans per fan 163 2.50 0.50 5 12.50 27.50 203 
  Ventilation Heat Recovery m3/hr 2.20 0.03 0.01 5 0.13 0.28 2.60 

Domestic Water Heating         
  Hot Water Heat Exchanger (weighted average) bldg. 1,748 27.62 5.52 5 138 304 2,190 
  Storage Water Heater bldg. 2,480 41.67 8.33 5 208 458 3,147 
  Low-Flow Showerheads each 7.69 0.22 0.03 8 1.11 1.53 10.32 
  Faucet Aerators each 3.00 0.13 0.02 8 0.67 0.92 4.58 
  Apartment-Level Meters each 95 2.50 0.50 5 12.50 27.50 135 
  Insulate Pipes m 3.30 0.17 0.03 5 0.85 1.87 6.02 

Heating System         
  Building-Level Meters each 2,800 10.00 2.00 5 50 110 2,960 
  Retrofit Heating System (weighted average) bldg. 7,198 114 22.75 5 569 1,251 9,018 
  Radiator Balancing Valves each 14.25 0.83 0.17 5 4.17 9.17 27.58 
(a)  Labor rates are $5.00 per hour for domestic labor and $55.00 per hour for foreign labor.     
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Table A.5.  Energy Savings (Gcal/year) 
 

 Efficiency Potential of Buildings by Vintage and Size (Gcal/year) 
Institutional Building  Pre-1958 1958-1980 Post-1980 Total Efficiency 

Owner and Category 
<3 

Stories 3-4 Stories >4 Stories <3 Stories 3-4 Stories >4 Stories <3 Stories 3-4 Stories >4 Stories Potential 
Municipal Dept. of Health           
     Hospitals 2,923 2,432 644 953 4,702 13,790 793 795 13,393 40,426 
     Polyclinics 1,024 411 55 446 3,379 713 191 2,878 6,876 15,974 
     Administration 613 79 99 549 446 819 144 320 1,079 4,148 
     Subtotal 4,560 2,923 798 1,947 8,527 15,322 1,129 3,993 21,349 60,548 

           
Municipal Dept. of Ed.           
     Kindergartens 1,792 53 0 51,983 0 0 26,258 5,976 0 86,063 
     Schools 428 17,791 0 994 72,677 0 898 36,016 0 128,805 
     Subtotal 2,220 17,845 0 52,977 72,677 0 27,157 41,993 0 214,868 

           
Ministry of Education           
     Education Buildings 701 6,880 1,012 1,401 16,572 22,040 702 3,101 11,257 63,665 
     Hostels 348 1,074 1,259 153 1,565 26,235 0 0 3,221 33,856 
     Subtotal 1,049 7,954 2,271 1,554 18,137 48,275 702 3,101 14,478 97,521 

           
Municipal Dept. of Culture           
     Theaters 0 2,205 155 302 0 0 0 0 227 2,889 
     Art Galleries/Museums 568 470 167 0 0 909 163 132 0 2,409 
     Subtotal 568 2,675 322 302 0 909 163 132 227 5,299 

           
Total          378,236 
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Table A.6.  Institutional Building Sector Total Investment Requirements 
 

 Total Investment by Vintage and Size ($) 
 Pre-1958 1958-1980 Post-1980 Total 

Institutional Building 
Owner and Category <3 Stories 3-4 Stories >4 Stories <3 Stories 3-4 Stories >4 Stories <3 Stories 3-4 Stories >4 Stories 

Invest- 
ment 

Municipal Dept. of Health           
     Hospitals 498,182 375,952 99,602 80,715 398,313 909,417 67,216 58,610 987,011 3,475,019 
     Polyclinics 201,931 81,096 10,785 39,292 297,754 62,165 16,829 250,773 595,084 1,555,709 
     Administration 176,888 22,890 28,532 81,491 40,460 74,213 21,461 29,001 98,355 573,290 
     Subtotal 877,002 479,938 138,919 201,499 736,527 1,045,795 105,506 338,383 1,680,449 5,604,018 

           
Municipal Dept. of Ed.           
     Kindergartens 319,309 9,519 0 4,062,210 0 0 2,176,477 495,371 0 7,062,886 
     Schools 46,183 1,918,577 0 67,132 4,908,904 0 67,625 2,711,557 0 9,719,980 
     Subtotal 365,492 1,928,096 0 4,129,342 4,908,904 0 2,244,102 3,206,929 0 16,782,866 

           
Ministry of Education           
     Education Buildings 85,028 834,330 122,763 92,431 1,093,260 1,468,286 52,997 234,266 836,910 4,820,270 
     Hostels 41,640 128,419 150,503 18,333 187,092 2,280,142 0 0 385,031 3,191,160 
     Subtotal 126,668 962,748 273,267 110,763 1,280,352 3,748,429 52,997 234,266 1,221,941 8,011,430 

           
Municipal Dept. of Culture           
     Theaters 0 201,076 14,112 21,734 0 0 0 0 18,623 255,545 
     Art Galleries/Museums 135,971 90,480 32,112 0 0 96,394 23,293 18,843 0 397,093 
     Subtotal 135,971 291,556 46,224 21,734 0 96,394 23,293 18,843 18,623 652,638 

           
Total          31,050,952 
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Appendix B 
 
 
 

Regulations on Foreign Loans 
 
 
 This appendix contains a summary of two Decrees (#s 25-93 and 1002) by the Cabinet of Ministers 
and the text of Decree #414.  The three Decrees pertain to the issuance of a sovereign guarantee for 
international loans and the repayment of guaranteed loans.  Decree #414, adopted in May 1997, replaces 
Decree #440, adopted in April 1996 and is the most important of the three.  Decree #414 contains three 
parts and three annexes as follows: 
 
• On Streamlining Attraction and Use of Foreign Credits the Repayment of Which is Guaranteed by 

the Cabinet of Ministers of Ukraine, Improvement of the System of External Financial Resources 
Attraction and External State Debt Servicing. 

 
• Regulations on the Order of Preparation and Implementation of Economy Development Projects in 

Ukraine Supported by International Financial Institutions. 
 
• Regulations on the Order of Attracting Foreign Credits and Providing Guarantees of the Cabinet of 

Ministers of Ukraine to Secure Obligations of Resident Legal Persons as to Their Repayment. 
 
• Annex No. 1 to the Regulations on the Order of Attracting Foreign Credits and Providing Guarantees 

of the Cabinet of Ministers of Ukraine to Secure Obligations of Resident Legal Persons as to Their 
Repayment. 

 
• Annex No. 2 to the Regulations on the Order of Attracting Foreign Credits and Providing Guarantees 

of the Cabinet of Ministers of Ukraine to Secure Obligations of Resident Legal Persons as to Their 
Repayment. 

 
• Annex No. 3 to the Regulations on the Order of Attracting Foreign Credits and Providing Guarantees 

of the Cabinet of Ministers of Ukraine to Secure Obligations of Resident Legal Persons as to Their 
Repayment. 

 
Sovereign Guarantees for International Loans 
 
 According to the Cabinet of Ministers of Ukraine’s Decree “On Sovereign Guarantees for Foreign 
Loans Given to Ukraine under International Agreements” #25-93 of 03.17.93 (Cabinet of Ministers of 
Ukraine 1993), the Cabinet of Ministers of Ukraine acts on behalf of the State as a guarantor for 
repayment of loans of international financial institutions. 
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 Loan service is the responsibility of the State Export-Import Bank, but the Cabinet of Ministers can 
assign that for another financial institution as well. 
 
 For financial provision of the guarantees, a special reserve is created in the State Currency Fund of 
Ukraine.  It is also possible to provide for guarantees by a property collateral. 
 
 Collateral may be represented by both the borrower’s own property and by the property being in the 
borrower’s full economic disposal (in the latter case—by consent of the owner).  Collateral may also be 
the property that will be owned by the borrower by the time the loan is received, if this is allowed by the 
loan agreement.  Physically, a collateral may be represented by buildings under construction fully 
financed from the budget, as well as by other state property not transferred to other legal persons in full 
economic disposal or operational management. 
 
Redemption of the State Budget Losses Resulted from Guaranteed Situations 
with Foreign Loans 
 
 The Cabinet Ministers adopted the Decree “On Procedure of Compensating for the State Budget 
Losses that Resulted from Occurrence of Events Guaranteed Against in Agreements on Foreign Loans 
Received by Ukrainian Legal Persons Under Guarantees of the Government of Ukraine” (#1002 of 
12.14.96; Cabinet of Ministers of Ukraine 1996b).  This Decree states that the borrower’s responsibility 
to the state budget arises, within the limits of budget expenses that were necessary to repay the 
borrower’s obligations specified by loan agreement between the borrower and the bank acting as an agent 
of the Government of Ukraine, from the moment of the guarantor’s paying specified amounts. 
 
 To comply with the above-mentioned Decree, the Ministry of Finance issued an order (#88 of 
04.30.96), which determines procedure of transferring to the state budget amounts taken from Ukrainian 
legal persons (borrowers) to acquit debts on foreign loans guaranteed by the Government of Ukraine. 
 
 Under the mentioned Order, Department of Foreign Debt of the Ministry of Finance collects 
information from the agent bank (Ukreximbank) regarding Ukrainian legal persons who did not meet 
schedule of payments, and entailed expenses of the state budget for loan service and repayment.  This 
information is forwarded to branch-specific departments of the Ministry of Finance and to central and 
regional offices of the State Treasury. 
 
 If within a month term the borrower does not redeem the state budget expenses, the State Tax 
Administration on instruction of a regional office of the State Treasury, recovers from the borrower in an 
indisputable way the total unpaid amount including fines.  The amounts in national currency are 
transferred to the State Treasury’s account with the National Bank, and in foreign currencies—to the 
State Treasury’s account with Ukreximbank.  Information on amounts returned to the state budget is  
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submitted by the State Tax Administration to the regional office of the State Treasury, and by the latter—
to the Central State Treasury Office and Department of Foreign Debt of the Ministry of Finance.  Based 
on the information from the Ministry of Finance, Ukreximbank writes off the borrower’s debt in the 
amount returned to the state budget. 
 
Legal Regulation of Institutional Aspects of Preparation and Implementation 
of IBRD-Supported Projects in Ukraine 
 
 In May 1997, the Cabinet of Ministers of Ukraine issued Decree #414, which confirmed a regulation 
about projects supported by the International Bank for Reconstruction and Development (IBRD) in 
Ukraine (full text of the regulation is given below). 
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CABINET OF MINISTERS OF UKRAINE 
 

REGULATION 
 
 
    of May 5, 1997 No. 414 
 

Kyiv 
 

On Streamlining Attraction and Use of Foreign Credits 
the Repayment of Which is Guaranteed by the Cabinet of Ministers of 

Ukraine, Improvement of the System of External Financial Resources Attraction and 
External State Debt Servicing 

 
With the purpose of streamlining attraction and use of foreign credits the repayment of which is 
guaranteed by the Cabinet of Ministers of Ukraine, improvement of the system of external financial 
resources attraction and better external State debt servicing, the Cabinet of Ministers of Ukraine 
 
REGULATES: 
 
1. To establish that: 
 

decisions on granting to resident legal persons of Ukraine the right to use foreign credits drawn by 
Ukraine shall be taken at the meeting of the Cabinet of Ministers on the submission from the 
Currency and Credit Council under the Cabinet of Ministers of Ukraine, and presented in the form of 
the Regulation of the Cabinet of Ministers of Ukraine; 
 
decisions on appointing agent banks of the Cabinet of Ministers of Ukraine for attracting and 
servicing of foreign credits the repayment of which is guaranteed by the Cabinet of Ministers of 
Ukraine shall be taken at the Cabinet of Ministers of Ukraine meeting on the submission from the 
Currency and Credit Council under the Cabinet of Ministers of Ukraine, and presented in the form of 
the Regulation of the Cabinet of Ministers of Ukraine; 
 
the Currency and Credit Council under the Cabinet of Ministers of Ukraine shall submit draft 
decisions on granting guarantees to foreign creditors on securing fulfillment by resident legal persons 
of their obligations on repayment of foreign credits drawn on the terms of currency self-repayment 
only after concluding of the agreement between the said legal persons and the Ministry of Finance on 
the order of compensating expenditures from the state budget that could arise as a result of 
fulfillment by the Cabinet of Ministers of Ukraine of its guarantee obligations. 



 B.5 

2. To approve the enclosed 
 

Regulations on the Order of Attracting Foreign Credits and Providing Guarantees of the Cabinet of 
Ministers of Ukraine to Secure Obligations of Resident Legal Persons as to Their Repayment: 

 
Regulations on the Order of Preparation and Implementation of Economy  
Development Projects in Ukraine Supported by International Financial Institutions: 
 
Measures for Compensating State Budget Expenditures for Fulfilling Guarantee  
Obligations of the Cabinet of Ministers of Ukraine; 

 
Measures for Servicing State External Debt of Ukraine to the Russian Federation and Turkmenistan. 

 
3. To warn the state bodies’ officials about their personal responsibility for providing positive 

conclusions, letters supporting resident legal persons’ credit projects the financing of which is 
effected at the expense of foreign credits whose repayment is guaranteed by the Cabinet of Ministers 
of Ukraine. 

 
4. To establish that: 

 
in case of providing guarantees of the Cabinet of Ministers of Ukraine to secure fulfillment, by a 
resident legal person, of obligations as to repayment of foreign credits drawn under conditions of 
currency self-repayment, the said legal person shall transfer to the Ministry of Finance account from 
which the servicing of state foreign debt is effected, a payment in the amount of 1 percent of the 
yearly guarantee sums within the period specified in the internal credit agreement with the agent 
bank of the Cabinet of Ministers of Ukraine: 

 
requirements to the structure, contents and forms of documents submitted for state expert evaluation 
and consideration of the Currency and Credit Council of the Cabinet of Ministers of Ukraine, as well 
as forms of submission by the resident legal person of information on the status and effectiveness of 
use of the foreign credit whose repayment is guaranteed by the Cabinet of Ministers of Ukraine, shall 
be approved by the Currency and Credit Council of the Cabinet of Ministers of Ukraine on the 
submission from the National Agency for Reconstruction and Development, Ministry of Economy, 
Ministry of Finance and the agent bank. 

 
5. National Agency for Reconstruction and Development shall secure coordination of cooperation 

between ministries, other central executive power bodies, enterprises, institutions and organizations 
with international financial institutions, as well as exercising control over preparation and 
implementation of projects supported by them. 
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6. National Agency for Reconstruction and Development, Ministry of Economy, Ministry of Finance in 
cooperation with other central executive power bodies shall, within one month, draw up and approve: 

 
Order of Competitive Selection of Organizations-Recipients of Credits for Implementation of 
Investment Projects Supported by the International Financial Institutions: 

 
forms of executive power bodies reporting on the status of preparation and implementation of 
economy development projects in Ukraine supported by the international financial institutions. 

 
7. Currency and Credit Council under the Cabinet of Ministers of Ukraine shall within one month, on 

submission from the National Agency for Reconstruction and Development, approve the list and 
forms of documents needed for consideration and taking decision on expediency of attracting credits 
from international financial institutions for implementation of the economy development project of 
Ukraine. 

 
8. National Agency for Reconstruction and Development, Ministry of Economy, Ministry of Finance 

together with State Property Fund and other central executive power bodies shall, within one month, 
submit a Draft Act of the President of Ukraine on Authorizing the National Agency for 
Reconstruction and Development to confirm the Ukraine’s approval for implementation of 
investment projects supported by the European Bank for Reconstruction and Development not 
requiring state guarantees in accordance with Article 13 of the Agreement on the Establishment of 
the European Bank for Reconstruction and Development. 

 
9. To introduce amendments and additions, in accordance with the Annex, to the Regulation of the 

Cabinet of Ministers of Ukraine of August 17, 1995 No. 655 “On Additional Securing of Guarantees 
and other Obligations of the Government of Ukraine Provided to Foreign Creditors Regarding 
Repayment of Foreign Currency Credits Attracted by Ukrainian Legal Persons” (Collection of Laws 
of Ukraine, 1996, No. 1, p. 6, No. 4, p. 131). 

 
10. To declare the Regulation of the Cabinet of Ministers of Ukraine of April 18, 1996 No. 440 “On the 

Order of Preparation of the Economy Development Projects In Ukraine Supported by the 
International Bank for Reconstruction and Development”  (Collection of Laws of Ukraine, 1996, 
No. 10, p. 300) null and void. 

 

P. LAZARENKO, 
Prime Minister of Ukraine 
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APPROVED 
 

by the Cabinet of Ministers of Ukraine 
Regulation of May 5, 1997 No. 414 

 
REGULATIONS 

on the Order of Preparation and Implementation of Economy Development Projects in Ukraine 
Supported by International Financial Institutions 

 
1. These Regulations define the order of preparation and implementation of Ukrainian economy 

development projects supported, in accordance with international treaties of Ukraine, by such 
international financial institutions as the International Bank for Reconstruction and Development, 
European Bank for Reconstruction and Development (hereinafter referred to as IFI) with the 
exception of the International Monetary Fund. 

 
2. The terms used in these Regulations shall have the following meaning:  projects shall mean systemic 

and investment projects of Ukrainian economy development supported by the IFI; 
 

systemic projects shall mean projects aimed at the implementation of economic reform in Ukraine, 
including State sector reformation, structural and institutional changes in industries and economy 
sectors, with financial resources provided by IFI for systemic projects to be used exclusively for 
support of the balance of payments and financing of the State budget deficit, and repaid at the 
expense of the State budget funds: 
 
investment projects shall mean development projects in individual industries and economy sectors, 
productions which are financed on the terms of self-repayment and obligatory internal co-financing. 

 
3. Ukraine’s cooperation with IFI shall be accomplished in accordance with the statutory documents of 

those institutions, international treaties of Ukraine, legislation in force, as well as these Regulations 
with the purpose of attracting external financial resources for implementation of systemic and 
investment projects. 

 
4. Specific terms and conditions of financial assistance provided by the IFI shall be defined by 

corresponding international treaties of Ukraine. 
 
5. Ministry of Finance, National Agency for Reconstruction and Development (hereinafter referred to 

as Agency), Ministry of Economy shall, within two weeks after the State budget is approved, prepare 
a schedule for receiving external funds for State budget financing, after which the Agency, together 
with Ministry of Economy and  Ministry of Finance shall, within one month, prepare a schedule of 
concluding international treaties with the IFI.  The said documents shall be approved by joint orders. 
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6. To prepare and implement the projects, technical and financial assistance may be drawn when 
needed on the free basis (grants) form the IFI, other international organizations, individual States. 

 
7. Ministry of Economy, together with the Ministry of Finance Agency, other executive power bodies 

concerned shall, in accordance with established procedure, submit to the Cabinet of Ministers of 
Ukraine the agreed proposals regarding necessity to prepare the project and substantiation of its 
conformity to the strategy of economic and social development of Ukraine in the short and long run, 
and amounts of internal and external financial resources which need to be attracted, with the Agency 
conducting preliminary negotiations with the IFI and defining the possibility of attracting their 
financial resources. 

 
8. On instructions from the Vice Prime Minister of Ukraine, the Agency shall begin negotiating the 

joint development of the project with the IFI. 
 
9. In case the IFI officially supports joint development of the project the Agency in combination with 

other executive power bodies shall work with the IFI on the issues of organizing project preparation 
and develop a preliminary plan involving main structural components of the project, financing levels, 
timetables for project preparation and implementation. 

 
10. Forming of composition of organizations-recipients of the credit for the investment project 

implementation shall, as a rule, be effected on competitive basis in accordance with procedure 
established jointly by the Agency, Ministry of Economy and Ministry of Finance. 

 
11. The Agency, together with the Ministry of Finance, Ministry of Economy, other executive power 

bodies concerned shall submit to the Cabinet of Ministers of Ukraine the draft Cabinet of Ministers 
of Ukraine decision on: 

 
establishment of the Interagency Coordinating Council (hereinafter referred to as Council) to provide 
coordination and control over systemic project preparation and implementation.  When needed, 
interagency working groups my be established under the Council: 
 
establishment of the Interagency Working Group (hereinafter referred to as Working Group) for 
providing coordination and control over investment project preparation and implementation; 
 
designating executive power bodies charged with project preparation and implementation 
(hereinafter referred to as project performers). 

 
12. The Council (Working Group) shall coordinate and exercise control over cooperation of executive 

power bodies with the IFI, drawing up necessary documents, analyze implementation of measures for 
the project preparation and implementation, and prepare proposals on securing their strict 
implementation, etc. 



 B.9 

To secure project preparation and implementation, the Council (Working Group) shall have the right 
to attract, in accordance with established procedure, specialists from executive power bodies, 
research and development institutions, educational establishments, and foreign specialists. 
 
Decisions taken by the Council (Working Group) within its competence shall be binding for 
ministries, other executive power bodies and organizations taking part in the project preparation. 
 
Head of the Council (Working Group) shall have the right to amend its personal composition. 
 
Head of the Council (Working Group), managers of project performers shall be held personally 
responsible for development and execution of measures aimed at project preparation and 
implementation. 
 
Action plans for the project preparation shall be approved, and project implementation plans 
endorsed by protocol decisions of the Council (Working Group) on submission from the Agency in 
combination with project performers and executive power bodies concerned. 

 
13. Project performers, together with executive power bodies concerned, shall secure: 
 

fulfillment of the action plan for the project preparation, including development of the Economic 
Policy Memorandum, project documentation package and relevant project agreements, drafts credit, 
guarantee (Ukrainian and English language versions) and subsidiary loan agreements, agreements on 
compensating for the State budget losses which could arise as a result of the guarantee obligations 
fulfillment, agent agreements, other documents submitted for consideration to the Currency and 
Credit Council under the Cabinet of Ministers of Ukraine, etc.; 
 
implementation of measures which precede IFI decisions on the financial assistance provision. 

 
14. The list and forms of documents submitted for consideration to the Currency and Credit Council 

under the Cabinet of Ministers of Ukraine shall be approved, on submission from the Agency, by the 
Currency and Credit Council under the Cabinet of Ministers of Ukraine. 

 
15. On instructions from the Vice Prime Minister of Ukraine and on submission from the Agency, 

executive power bodies and organizations conduct expert evaluation of the documents package on 
the project. 

 
16. Upon receiving a positive expert conclusion the Agency shall submit the agreed documents package 

on the project to be considered by the Currency and Credit Council under the Cabinet of Ministers of 
Ukraine with the purpose of taking a decision on expediency of attracting IFI financial resources for 
implementation of the project. 
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17. In case the Currency and Credit Council under the Cabinet of Ministers of Ukraine takes a decision 
on inexpediency of attracting IFI financial resources for project implementation, the project 
development may be suspended on the instructions from the Vice Prime Minister of Ukraine upon 
submission from the Currency and Credit Council under the Cabinet of Ministers of Ukraine. 

 
18. In case the Currency and Credit Council under the Cabinet of Ministers of Ukraine takes a positive 

decision, the Agency shall submit to the Cabinet of Ministers of Ukraine, in accordance with 
established procedure, the proposals for negotiations, and the package of agreed documents endorsed 
by the Currency and Credit Council under the Cabinet of Ministers of Ukraine, as well as 
negotiations guidelines, and  designate the Ukrainian delegation composition which should include 
representatives of project performers, the Agency, Ministry of Finance, Ministry of Economy, other 
central executive power bodies concerned, employees of the Cabinet of Ministers of Ukraine Office, 
as well as commissions members of the Supreme Rada (if agreed). 

 
19. Negotiations results shall be recorded in the minutes to be signed by persons authorized by the 

parties. 
 
20. Upon completion of negotiations the Agency, within 10 days, on submission from the delegation 

head shall submit to the Cabinet of Ministers of Ukraine a report on negotiations results, signed 
minutes of negotiations and other materials. The documents submitted shall be sent to relevant 
executive power bodies to be agreed upon, and within 10 days shall be submitted by the Agency to 
the Cabinet of Ministers of Ukraine together with the draft letter affirming the negotiations results by 
the Ukrainian side which shall be sent to the IFI after signing.  Moreover, the corresponding 
agreements shall be unconditionally signed between the Ministry of Finance and credit receiving 
organizations for the investment project to be implemented; these should specify terms and 
conditions of their coming into effect at the moment when relevant agreements between Ukraine and 
the IFI take effect. 

 
21. On receiving of an official IFI decision as to the project financing the Agency shall, in conjunction 

with the MFA and other executive power bodies concerned and in accordance with established 
procedure, submit to the Cabinet of Ministers of Ukraine draft decisions regarding the approval of 
the corresponding draft international treaty with the IFI, and authorization of its signing. 

 
22. On signing the treaty, in case it is required for the international treaty between Ukraine and the IFI to 

take effect, the Agency in combination with executive power bodies shall prepare and send to the 
MFA a documents package needed for their further submission to be ratified by the Supreme Rada of 
Ukraine in accordance with established procedure.  The time framework shall be defined by the 
Agency taking into account the schedule of external revenues for budget deficit financing, and terms 
of the international agreement. 

 
23. Ministry of Justice shall secure the preparation of a legal conclusion as to taking effect by the 

international treaty between Ukraine and the IFI and, together with the Agency, send it to the IFI. 
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24. The Agency shall inform the Cabinet of Ministers of Ukraine about the moment when the 
international agreement of Ukraine will come into effect for the IFI. 

 
25. Within one month after the international treaty of Ukraine takes effect the Agency shall, together 

with the Ministry of Finance, Ministry of Economy, project performers and other executive power 
bodies, submit to the Cabinet of Ministers of Ukraine the draft Government decision on approval of 
the action plan for project implementation endorsed by the Council (Working Group). 

 
26. In accordance with the international treaty, or in order to implement measures preceding the IFI 

decision on granting international assistance a Project Management Unit shall be formed for day-to-
day management of the project implementation whose Head should be the member of the Council of 
the Working Group. 

 
27. The Project Management Unit shall effect:   
 
 development of project implementation schedule: 
 
 preparation and holding of procurements by organizing international competitive bids (tenders): 
 
 day-to-day management of the project implementation; 
 

analysis of the status of actual project implementation and preparation of proposals on taking 
measures aimed at project implementation; 

 
 control of actual expenditures for the project and financial conditions of borrowing organizations; 
 

evaluation of the project’s economic efficiency taking into account the expenditures, period of 
recoupment, timely repayment of credits; 

 
 solving current problems; 
 
 organization of audits; 
 
 preparing periodic accounts and final report on the project. 
 
28. The Ministry of Finance shall keep the Registry of Ukraine’s international treaties with the IFI and, 

together with project performers, exercise control over purpose-oriented use of financial funds, 
fulfillment by the borrower of the obligations regarding the credit repayment. 

 
Ministry of Economy shall, together with project performers, exercise control over implementing 
measures on the economy reformation envisaged by the terms of the international treaty with the IFI. 
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Project performers shall exercise control over project agreements implementation. 
 
The Agency shall generalize the results of control over the project preparation and implementation 
status. 

 
29. Ministry of Finance, Ministry of Economy, project performers shall, on a quarterly basis, by the 10th 

day of the month following the period accounted for, submit to the Agency the information on the 
project preparation and implementation status.  The forms of the said information submission shall 
be approved jointly by the Agency, Ministry of Economy, and Ministry of Finance. 

 
30. The Agency, together with Councils and Working Groups shall, on a quarterly basis, by the 30th day 

of the month following the period accounted for, submit the generalized information on the projects 
preparation and implementation status and the action plan for securing their timely implementation to 
the Cabinet of Ministers of Ukraine. 

 
31. The Agency, at least once a year, shall submit the issues of Ukraine’s cooperation with the IFI to the 

Cabinet of Ministers of Ukraine for consideration. 
 
32. On submission from the Agency, the Cabinet of Ministers of Ukraine shall, together with the Council 

and the Working Group, approve the final report on the project implementation.  The Agency shall 
inform the IFI about the results of project implementation in Ukraine. 

 
33. At the IFI request the Agency shall provide, in keeping with legislation requirements, the current 

information regarding project preparation or implementation. 
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APPROVED 
 

by the Regulation of the Cabinet of Ministers 
of Ukraine of May 5, 197 No. 414 

 
REGULATIONS 

on the Order of Attracting Foreign Credits and Providing Guarantees of the 
Cabinet of Ministers of Ukraine to Secure Obligations of Resident Legal Persons as 

to Their Repayment 
 

General part 
 
1. These Regulations shall establish the order of attracting foreign credits for financing the projects in 

priority areas of Ukraine's economy development (hereinafter referred to as foreign credits) and 
providing payment guarantees or other obligations of resident legal persons for foreign credits 
attracted in accordance with the legislation. 

 
2. Guarantees of the Cabinet of Ministers of Ukraine shall be provided irrespective of property forms of 

resident legal persons. 
 
3. Guarantees of the Cabinet of Ministers of Ukraine shall be provided for securing obligations of 

resident legal persons regarding repayment of foreign credits attracted in the form of: 
 

credits (credit lines) extended to Ukraine by foreign States, international financial institutions and 
foreign banks in accordance with international treaties of Ukraine concluded in accordance with 
legislation; 
 
interbank credit lines being drawn according to the decision of the Government of Ukraine by the 
State Export-Import Bank (hereinafter referred to as Ukresimbank) or other banks-agents of the 
Cabinet of Ministers of Ukraine (hereinafter agent banks) from foreign banks and international 
financial institutions in accordance with legislation; 
 
credits in foreign exchange extended to legal persons residents by international financial institutions, 
foreign banks, financial and credit and other institutions, firms and organizations in accordance with 
international treaties of Ukraine concluded according to legislation, under condition of servicing of 
said credits by agent banks. 
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4. The provision of guarantees by the Cabinet of Ministers of Ukraine shall be preceded by State expert 
evaluation of projects for implementation of which foreign credits are drawn. 

 
State expert evaluation shall be effected by the National Agency for Reconstruction and 
Development, Ministry of Economy, Ministry of Finance, Ministry of Foreign Economic Relations 
and Trade, other State bodies, agent banks. 

 
5. Agent functions on drawing and servicing foreign credits the repayment of which is guaranteed by 

the Cabinet of Ministers of Ukraine shall be performed by the agent banks designated by the Cabinet 
of Ministers of Ukraine, with which State bodies authorized by the Cabinet of Ministers of Ukraine 
shall conclude corresponding agent agreements coordinating them with the Ministry of Finance. 

 
The Order of Considering Proposals on Extending to Ukraine of Foreign 

Credits Within the Framework of International Treaties 
 
6. Proposals regarding extension of credits to Ukraine which have been officially filed with foreign 

missions of Ukraine, ministries, other central executive power bodies directly by official foreign 
institutions and foreign banks, as well as previous arrangements reached as a result of negotiating the 
provision of credits, shall be sent to the Cabinet of Ministers of Ukraine without fail. 

 
7. The said proposals shall, with the purpose of defining directions of the credit use, preliminary 

appraisal of its currency and financial terms and possibility of undertaking obligations by the Cabinet 
of Minister of Ukraine regarding repayment of the credit taking into account the approved limit of 
foreign debt for the current year, on instructions from the Prime Minister or Vice Prime Ministers of 
Ukraine, by considered by the National Agency for Reconstruction and Development, Ministry of 
Economy, Ministry of Finance, agent bank and, in case of need, with bringing in Security Service of 
Ukraine and other State bodies representatives. 

 
8. After considering the proposals regarding the provision of a foreign credit to Ukraine the National 

Agency for Reconstruction and Development shall submit conclusions agreed upon with the Ministry 
of Economy, Ministry of Finance, agent bank and, in case of need, with other executive power bodies 
regarding the expediency of further work with the said proposals to be considered by the Currency 
and Credit Council under the Cabinet of Ministers of Ukraine. 

 
9. The Currency and Credit Council of the Cabinet of Ministers of Ukraine shall consider the 

conclusions submitted and, in case the positive decision is take, shall charge the National Agency for 
Reconstruction and Development (with participation of the Ministry of Foreign Affair, Ministry of 
Economy, Ministry of Finance, agent bank) with preparing draft Statements of the Cabinet of 
Minister of Ukraine, international treaties, protocols, letters of exchange or other documents 
regarding the extension of foreign credit to Ukraine; Ministry of Justice shall be charged with legal 
expert evaluation of draft international agreements. 
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10. National Agency for Reconstruction and Development, together with other State bodies drawing up 
draft international treaties and other documents for attracting the foreign credit, shall inform the 
Currency and Credit Council under the Cabinet of Ministers of Ukraine of the preparation status of 
the documents. 

 
Drawing up draft international treaties and interbank credit agreements, on the basis of international 
arrangements, as well as other documents regarding extension of the foreign credit to Ukraine shall 
be performed in accordance with the legislation on the general terms of extension, use and repayment 
of credits defined in such arrangements. 

 
11. National Agency for Reconstruction and Development of Ukraine shall submit the finalized draft 

international treaties, protocols, statements and other documents on extending foreign credit to 
Ukraine to the Currency and Credit Council under the Cabinet of Ministers of Ukraine for approval. 

 
12. After final approval of the documents on extending foreign credit to Ukraine submitted in accordance 

with para. 11 of this Regulation, the Currency and Credit Council under the Cabinet of Ministers of 
Ukraine shall: 

 
consider the issue of delegating authority to officials for signing the said documents.  The decision 
shall be duly registered in the Council meeting minutes; 
 
submit to the Cabinet of Ministers of Ukraine draft decision regarding conclusion of international 
treaties and authorization of officials to sign, on behalf of the Cabinet of Ministers of Ukraine or 
Ukraine, international treaties or other documents on drawing a foreign credit. 

 
13. International treaties and other documents on drawing the foreign credit signed by authorized 

officials shall be sent to the Ministry of Foreign Affairs and within three days copies of same shall be 
submitted to the Cabinet of Ministers of Ukraine, National Agency for Reconstruction and 
Development, Ministry of Economy, Ministry of Finance, National Bank, and the agent bank. 

 
14. Original texts of international treaties or other documents on extending foreign credit to Ukraine, as 

well as amendments and additions to them after their signing and taking effect, shall be registered 
and kept at the Ministry of Foreign Affairs.  Certified copies of the said documents within one week 
after their coming into effect shall be sent to the Ministry of Finance to be registered, as well as to 
the Cabinet of Ministers of Ukraine, National Agency for Reconstruction and Development, Ministry 
of Economy, National Bank, and the agent bank. 

 
Original texts of international treaties or other documents concluded by agent banks, as well as 
amendments and additions to them, on instructions from the Prime Minister of Ukraine or Vice Prime 
Ministers of Ukraine shall be kept at these banks.  Certified copies of the said documents shall
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be sent to the Cabinet of Ministers of Ukraine, National Agency for Reconstruction and 
Development, Ministry of Economy, and for registration to the Ministry of Finance, National Bank, 
and the Ministry of Foreign Affairs. 

 
15. In case of need, the Currency and Credit Council under the Cabinet of Minister of Ukraine shall, on 

submission from the central executive power body depending on the sector for the development of 
which the credit is drawn, upon agreement with the National Agency for Reconstruction and 
Development and Ministry of Economy, designate a legal person - chief performer of the agent of the 
Cabinet of Ministers of Ukraine to implement this credit. 

 
16. The Ministry of Justice within one month shall, if not otherwise stipulated by the international treaty, 

prepare and send to the foreign partner who concluded the international agreement, the legal 
conclusion and/or other material prepared by it required for taking effect by the credit agreement and, 
in cooperation with the Ministry of Foreign Affairs, and after agreeing it with the agent bank, shall 
submit to the Cabinet of Ministers of Ukraine proposals regarding appointing an agent to the Cabinet 
of Ministers of Ukraine proposals regarding appointing an agent of the Cabinet of Ministers of 
Ukraine for dealing with possible judicial procedures and defending the interests of Borrower and 
Guarantor during the proceedings. 

 
17. National Agency for Reconstruction and Development shall prepare and present to the Ministry of 

Foreign Affairs necessary materials for the concluded international agreements on extending foreign 
credits to Ukraine to be submitted for ratification by the Supreme Rada of Ukraine. 

 
Order of Considering Proposals on Attracting by Resident Legal Persons of  

Foreign Credits the Repayment of Which is Guaranteed by the Cabinet of Ministers 
of Ukraine 

 
18. Foreign missions of Ukraine, other State bodies, resident legal persons who have received a proposal 

to extend an international credit providing for receiving by the foreign creditor of guarantees of the 
Cabinet of Ministers of Ukraine shall send the said proposals to the Cabinet of Ministers of Ukraine. 

 
19. Should the said proposal come from a foreign bank, financial and credit institutions and firms which 

have never before extended credits to Ukraine or its resident legal persons shall provide, together 
with the proposal to extend a credit, the document legalized in accordance with the established 
procedure and the information listed in Annex 1 to these Regulations. 

 
Documents and information not conforming with those set in Annex 1 shall no be taken for 
considerations. 
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20. On instruction from the Prime Minister of Ukraine of Vice Prime Ministers of Ukraine, consideration 
of proposals mentioned in para. 18 shall be implemented by relevant State bodies in accordance with 
Section II of the Regulation. 

 
Order of Preliminary Consideration of Applications of Resident Legal Persons for Receiving Guarantees 

of the Cabinet of Ministers of Ukraine Regarding Foreign Credits the Repayment of Which is 
Envisaged to Be Effected On Currency Self-Repayment Terms 

 
21. Resident legal persons who intend to receive guarantees of the Cabinet of Ministers of Ukraine to 

secure obligations regarding repayment of credits drawn in accordance with these Regulations for 
financing projects in Ukraine, shall submit to the National Agency for Reconstruction and 
Development an application letter for receiving the said guarantees, supportive conclusion from the 
central executive power body according to the economy sector, and conclusion on technical and 
technological expert evaluation of the project, its feasibility study (business plan), as well as 
documents confirming the possibility of repaying the credit at the expense of economic activity 
results and concluding a contract of pledge or surety. 

 
Applications of resident legal persons who have already received the foreign credit under the 
guarantee of the Cabinet of Ministers of Ukraine shall not be considered till the full repayment of the 
credit received before. 

 
Resident legal persons can turn:  to the National Agency for Reconstruction and Development.  
Ministry of Economy and Ministry of Finance for clarifications on priority directions of foreign 
credits use, requirements to price expert evaluations, procedural conditions of the order of providing 
guarantees of the Cabinet of Ministers of Ukraine, established requirements to drawing up of 
necessary documents; to the Ministry of Foreign Economic Relations and Trade, on the issues of 
international bid (tenders) organization, pricing and legal evaluation, import and export contracts; to 
agent bank, on the issues of financial conditions of foreign credit lines drawn by Ukraine under the 
guarantees of the Cabinet of Ministers of Ukraine, order of drawing up internal credit agreements, 
contracts of pledge and/or surety and schemes for repayment of foreign credits drawn; to the State 
Property Fund and Ministry of Finance, on the issues of appraising the value of the object of pledge. 

 
22. The documents submitted to the National Agency for Reconstruction and Development by resident 

legal persons for receiving guarantees of the Cabinet of Ministers of Ukraine shall, within ten days, 
be considered to appraise the possibility of project recoupment and prospects of concluding the 
contract of pledge and/or surety, and shall be submitted for preliminary consideration to the Currency 
and Credit Council under the Cabinet of Ministers of Ukraine. 

 
23. The Currency and Credit Council under the Cabinet of Ministers of Ukraine shall take a preliminary 

decision on expediency of further work with the documents submitted and possibility to provide 
guarantees of the Cabinet of Ministers of Ukraine. 
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In case the Currency and Credit Council under the Cabinet of Ministers of Ukraine decides it is 
impossible to provide guarantees of the Cabinet of Ministers of Ukraine, an extract from the Minutes 
of its meeting where the relevant decision was taken shall be sent to the resident legal person. 

 
The originals of the documents submitted by the resident legal person to be considered by the 
Currency and Credit Council under the Cabinet of Ministers of Ukraine shall be enclosed to the 
Minutes of the Council meeting and kept in accordance with established procedure. 

 
Order of Final Consideration of Applications of Resident Legal Persons for Receiving Guarantees of the 
Cabinet of Ministers of Ukraine Regarding Foreign Credits the Repayment of Which Is Envisaged to Be 

Effected on the Terms of Currency Self-Repayment 
 
24. In case of taking a positive preliminary decision regarding the possibility of providing guarantees of 

the Cabinet of Ministers of Ukraine, Currency and Credit Council under the Cabinet of Ministers of 
Ukraine shall instruct: 

 
the National Agency for Reconstruction and Development, to generalize proposals, conclusions of 
ministries and other State bodies and, on getting the results of the analysis and expert evaluation of 
the project, to prepare a generalized proposal and conclusion on expediency of providing guarantees 
of the Cabinet of Ministers of Ukraine; 
 
Ministry of Economy, to establish conformity of the project to priority directions of foreign credits 
use and Ukraine's economic development, as well as conduct general feasibility study of the project; 
 
State Property Fund, to consider conformity of the project to State policy with regard to State 
property (in case it is pledged); 
 
Ministry of Finance, to conduct analysis of financial condition of the borrower, existing indebtedness 
to the budget and liquid assets; 
 
organizations defined by the Currency and Credit Council under the Cabinet of Ministers of Ukraine, 
to conduct expert evaluations of prices of import and export contracts and, in case of need, expert 
evaluation of projects' economic effectiveness; 
 
Ministry of Foreign Economic Relations and Trade, to conduct legal examination of export and 
import contracts, as well as examination of the results of international bid (tenders) for import 
procurements; 
 
agent bank, to conduct analysis of resident legal person's ability to pay, currency self-repayment of 
the project and its conformity to general terms of credits drawn for financing, to prepare draft 
contracts of pledge and/or surety. 
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In case of need the Currency and Credit Council under the Cabinet of Ministers of Ukraine can bring 
in other State bodies to conduct State expert evaluation. 

 
25. To effect a final expert evaluation of the project, the resident legal person shall submit a full package 

of documents listed in Annex 2 to these Regulations to the National Agency for Reconstruction and 
Development, Ministry of Economy, Ministry of Finance, agent bank and, when needed, to other 
State bodies defined by the Currency and Credit Council under the Cabinet of Ministers of Ukraine. 

 
The documents not conforming to the requirements of these Regulations are not to be considered. 

 
The consideration of documents prepared in accordance with requirements of these Regulations and 
those submitted by the resident legal persons shall be effected by the said bodies and organizations 
within the period not exceeding 20 days. 

 
26. The bodies, organizations conducting State expert examination of the project shall have the right to 

send requests to the resident legal person for additional information needed for preparing conclusions 
regarding provision of guarantees of the Cabinet of Ministers of Ukraine, including confirmation of 
materials and documents submitted by it by independent auditor firms and other organizations 
designated by the Currency and Credit Council under the Cabinet of Ministers of Ukraine.  In case 
the State property is pledged, preparation of conclusions and proposals regarding the provision of 
guarantees of the Cabinet of Ministers of Ukraine shall be effected by the State Property Fund with 
brining in independent experts. 

 
27. A list of organizations whose conclusions (expert evaluations) the Currency and Credit Council  

under the Cabinet of Ministers of Ukraine takes into consideration while solving the issue of 
expediency of providing guarantees of the Cabinet of Ministers of Ukraine, shall be defined by it on 
submission from the National Agency for Reconstruction and Development, Ministry of Economy, 
Ministry of Finance, and agent bank. 

 
All costs related to conducting expert evaluations shall be borne by the resident legal person. 

 
28. The National Agency for Reconstruction and Development shall generalize and submit to the Cabinet 

of Ministers of Ukraine the results of the project's expert evaluation, together with copies of 
documents submitted by the resident legal person and conclusions of the Ministry of Economy, 
Ministry of Finance, other State bodies, agent bank, organizations in case they are engaged in 
conducting expert evaluations of the projects. 

 
29. Documents submitted to the Cabinet of Ministers of Ukraine by the National Agency for 

Reconstruction and Development shall be processed by sectoral departments or divisions of the 
Cabinet of Ministers of Ukraine within 10 days, and submitted for consideration to the Vice Prime 
Minister of Ukraine in accordance with division of functional authority and thereafter, with his 
conclusion as to necessity of implementation of the said project, shall be sent to the Foreign 
Economic Relations Division of the Cabinet of Ministers of Ukraine (hereinafter referred to as 
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Working Body of the Currency and Credit Council under the Cabinet of Ministers of Ukraine) not 
later than 7 days before it meets. 

 
30. The Working Body of the Currency and Credit Council under the Cabinet of Ministers of Ukraine 

shall consider the submitted documents, prepare proposals for consideration of the issue at its 
meeting, and send agenda and the materials to the Council members before the next meeting two 
days in advance, as well as inform the resident legal person of the date that issue will be considered. 

 
31. The Currency and Credit Council under the Cabinet of Ministers of Ukraine shall consider the 

documents processed in accordance with this Section and take the decision on expediency of 
providing the guarantee of the Cabinet of Ministers of Ukraine. 

 
In the Council meeting minutes, the number and signature date of the contract for financing of which 
the foreign credit is drawn shall be noted, as well as full name of the resident legal person who 
applied for the guarantees of the Cabinet of Ministers of Ukraine, and purposes to which the said 
credit is directed, sources of its repayment. 

 
32. In case the Currency and Credit Council under the Cabinet of Ministers of Ukraine takes a positive 

decision on the expediency of providing the guarantees of the Cabinet of Ministers of Ukraine, the 
resident legal persons shall conclude: 

 
internal credit agreements, contracts of pledge with the agent bank (in cases specified in the 
legislation, the agent bank enters into contracts of pledge and/or surety with the third person 
(property warrantor)) taking into account that the share of owned property in a contract of pledge for 
legal persons of non-state forms of ownership shall amount to not less than 20 percent of the overall 
sum of such contract, and the subject matter of these contracts cannot be confined just to the claim 
rights: 

 
binding agreements with central executive power bodies according to the economy sector:  with the 
National Agency for Reconstruction and Development, Ministry of Economy and Ministry of 
Finance regarding the provision of necessary information on the effectiveness of the credit costs use.  
The form of providing such information shall be specified in the agreement. 

 
Appraisal of value of the property which constitutes the object of pledge shall be effected by the 
State Property Fund.  The value of property rights or securities, financial solvency of the warrantor 
shall be appraised by the Ministry of Finance.  This appraisal shall be done in Ukrainian currency 
converted into foreign exchange at the National Bank exchange rate at the day of conversion.  In case 
the resident legal person is unable to live up to its commitments regarding the foreign credit and the 
guarantees of the Cabinet of Ministers of Ukraine come into force, the agent bank with consent from 
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the Cabinet of Ministers of Ukraine and in accordance with the legislation shall apply for collection 
of the property pledged for compensating the guarantee amount and other costs related to repayment 
of the credit. 

 
The agent bank shall send copies of the contract of pledge with the resident legal person and/or 
surety with the third persons (property warrantors) to the Ministry of Finance. 

 
33. The agent bank shall conclude internal credit agreements with borrowers provided that they 

undertake to open, at this bank only, one currency account by each currency code to which all 
proceeds in freely convertible currency shall be deposited till full repayment of the foreign credit the 
repayment of which is guaranteed by the Cabinet of Ministers of Ukraine, payment of interest and 
commission fees. 

 
Should the foreign exchange funds obtained by means of national currency of Ukraine conversion be 
directed at repayment of the credit, the resident legal person shall undertake to open at the agent bank 
one settlement account to which all proceeds in Ukrainian currency should be deposited till full 
repayment of the credit, payment of interest and commission fees. 

 
In individual cases, by the decision of the Currency and Credit Council under the Cabinet of 
Ministers of Ukraine, the resident legal person may open a settlement account at another bank 
servicing it under condition of concluding of an agreement between that bank and the agent bank 
where there is specified the mechanism for repayment of the foreign credit whose repayment is 
guaranteed by the Cabinet of Ministers of Ukraine, taking into account interest for the credit, other 
commission fees and expenditures for the credit. 

 
34. The borrower shall compensate to the agent bank all costs related to the drawing up of contracts of 

pledge and/or surety, servicing and repayment of the credit, as well as pay commission fees in the 
amount specified in the internal credit agreement. 

 
35. Drafting of the Cabinet of Ministers of Ukraine on providing individual guarantees of the Cabinet of 

Ministers of Ukraine for securing of fulfillment by the resident legal persons of obligations regarding 
foreign credits repayment shall be effected by relevant Sate bodies, and their processing effected by 
the Working Body of the Currency and Credit Council under the Cabinet of Ministers of Ukraine 
after the agent bank confirms fulfillment by the borrower of all necessary conditions, and notary 
certification of the contract of pledge or concluding the contract of surety.  

 
Provision of individual guarantees of the Cabinet of Ministers of Ukraine for securing fulfillment by 
the resident legal person of obligations regarding repayment of foreign credits shall be effected by 
relevant State bodies and the Working Body of the Currency and Credit Council under the Cabinet of 
Ministers of Ukraine on submission from the agent bank after adopting the said Regulation of the 
Cabinet of Ministers of Ukraine. 
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Individual guarantees of the Cabinet of Ministers of Ukraine in favor of foreign creditors shall be 
provided only when their preparation is envisaged by credit or other agreements between the agent 
bank and foreign banks.  In case of Cabinet of Ministers provides general guarantees for the entire 
sum of the foreign credit, individual guarantees of the Cabinet of Ministers of Ukraine for securing 
the fulfillment by the resident legal person of its obligations shall not be provided.  Decisions on 
expediency of providing guarantees of the Cabinet of Ministers of Ukraine for such credits shall be 
taken in the form of an entry in the minutes of the meeting of the Currency and Credit Council under 
the Cabinet of Ministers of Ukraine, and a corresponding agreement shall be concluded between the 
Ministry of Finance and the agent bank.  After the Cabinet of Ministers takes the corresponding 
decision on providing guarantees of the Cabinet of Ministers of Ukraine, the guarantee provided by 
the Cabinet of Ministers of Ukraine for the entire sum of the foreign credit shall be extended to the 
sum obligated by the resident legal person under the specific credit. 

 
36. Guarantees of the Cabinet of Ministers of Ukraine for securing the fulfillment by the resident legal 

person of its obligations taken in accordance with requirements of these Regulations, shall be 
registered by the Cabinet of Ministers of Ukraine and subject to obligatory registration by the 
Ministry of Finance in the State Guarantees Register. 

 
The original texts of the Cabinet of Ministers of Ukraine guarantees shall, by special mail, be sent for 
their further transferring to foreign creditors, and their certified copies shall be sent to the Ministry of 
Finance for registration. 

 
Should an external credit agreement be concluded with the borrower directly, a certified copy of the 
guarantee shall also be sent to this borrower. 

 
Guarantees provided by the Cabinet of Ministers of Ukraine under foreign credits which do not 
envisage individual guarantees, shall be entered by the Ministry of Finance to the State Guarantees 
Register based on the relevant decision of the Cabinet of Ministers regarding the provision of this 
guarantee. 

 
37. On receiving of the original guarantees from the Cabinet of Ministers of Ukraine, the agent bank 

shall conclude an individual credit agreement with the foreign creditor and send him other documents 
if needed. 

 
Should drawing up of individual credit agreements with foreign creditors not be envisaged, as 
specified in credit and other agreements, the agent bank should open the financing immediately after 
concluding of an individual credit or other agreement with the resident legal person. 

 
38. Guarantees of the Cabinet of Ministers of Ukraine extended for securing of fulfillment by the 

resident legal person of obligations regarding repayment of foreign credits for projects whose 
financing has not been effected by the foreign creditor within one calendar year after the resident 
legal person and agent bank take all necessary steps, shall be subject to obligatory reconsideration by 
the Currency and Credit Council under the Cabinet of Ministers of Ukraine for exploring the 
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possibilities of the resident legal person with regard to implementation of the project and 
confirmation by the Cabinet of Ministers of Ukraine. 

 
Should the foreign creditor officially refuse to open the project financing, the agent bank shall inform 
the resident legal person of it and submit proposals as to canceling the guarantees to the Currency 
and Credit Council under the Cabinet of Ministers of Ukraine. 

 
Decisions on expediency of canceling the Cabinet of Ministers of Ukraine guarantees shall be taken 
by the Currency and Credit Council under the Cabinet of Ministers of Ukraine. The decision on 
canceling the guarantees of the Cabinet of Ministers of Ukraine shall be taken by the Cabinet of 
Ministers of Ukraine. 

 
After the Cabinet of Ministers of Ukraine takes the decision on canceling its guarantees, the Ministry 
of Finance shall introduce corresponding amendments to the State Guarantees Register. 

 
Order of Providing Guarantees or other Obligations of the Cabinet of Ministers of Ukraine for 
Securing Implementation by the Resident Legal Person of Obligations Regarding Repayment 

of Foreign Credits the Repayment of Which Is Envisaged to Be Effected by Attracting 
Funds from the State Budget 

 
40. Consideration of applications of the resident legal persons for the use of budget funds for their 

repayment shall be held only in case when the funds for such needs are envisaged in the State budget. 
 
41. Resident legal persons having intention to obtain foreign credits the repayment of which is 

guaranteed by the Cabinet of Ministers and envisaged to be effected at the State budget costs, shall 
submit to the Ministry of Finance an application letter with expert conclusion of the central executive 
power body according to the economy sector, and documents  listed in Annex No. 3 to these 
Regulations.  In case of positive conclusion of the Ministry of Finance regarding availability of 
necessary funds in the State budget or possibility that such funds might be envisaged, the document 
package shall be submitted to the Cabinet of Ministers of Ukraine. 

 
42. Documents filed with the Cabinet of Ministers of Ukraine for receiving guarantees of the Cabinet of 

Ministers of Ukraine on foreign credits the repayment of which is envisaged to be effected at the 
expense of State budget funds, shall be considered by sectoral departments or divisions of the 
Cabinet of Ministers of Ukraine and, with their conclusions, submitted for consideration to the Vice 
Prime Ministers of Ukraine according to their functional authority. 

 
In case the corresponding Vice Prime Minister takes a decision to support the implementation by the 
resident legal person of the submitted project where the foreign credit will be used the repayment of 
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which is envisaged to be effected at the expense of State budget funds, the documents should be 
submitted to the Working Body of the Currency and Credit Council under the Cabinet of Ministers of 
Ukraine not later than 7 days before it meets. 

 
43. The Working Body of the Currency and Credit Council under the Cabinet of Ministers of Ukraine 

shall consider the submitted documents and prepare proposals for considering the issue at its 
meeting, as well as inform the resident legal person of the date when the issue is to be considered. 

 
44. The Currency and Credit Council under the Cabinet of Ministers of Ukraine shall take a preliminary 

decision on the possibility, under condition of positive conclusion of State experts, of providing 
corresponding guarantees of the Cabinet of Ministers of Ukraine regarding the foreign credit to be 
drawn. 

 
45. Consideration of the resident legal person's documents for attracting the foreign credit, taking the 

final decision on providing, drawing up and cancellation of the Cabinet of Ministers of Ukraine 
guarantees and individual credit agreements shall be effected according to the procedure and within 
periods specified in sections 25 through 39 of these Regulations taking into account peculiarities of 
implementing projects with the use of budget funds. 

 
46. Provision of individual guarantees of the Cabinet of Ministers of Ukraine for securing the 

implementation by the resident legal person of obligations regarding repayment of foreign credits 
shall be effected by relevant State bodies and the Working Body of the Currency and Credit Council 
under the Cabinet of Ministers of Ukraine on submission from the agent bank after concluding 
individual credit agreement between the Ministry of Finance and the resident legal person where the 
mechanism for budget expenditures compensation for servicing the foreign credit and other necessary 
conditions are specified. 

 
47. At the time of taking of the decision on expediency of providing guarantees of the Cabinet of 

Ministers for securing of fulfillment by the resident legal person of obligations as to the foreign debts 
repayment, the Currency and Credit Council under the Cabinet of Ministers of Ukraine shall take a 
decision on expediency of providing guarantees of the Cabinet of Ministers in favor of the agent 
bank. The decision on providing guarantees of the Cabinet of Ministers of Ukraine in favor of the 
agent bank shall be taken by the Cabinet of Ministers of Ukraine.  The said guarantee in favor of the 
agent bank shall be provided in the form of an agreement between the Ministry of Finance (acting 
within the authority delegated by the Cabinet of Ministers of Ukraine) and the agent bank.  In 
particular, the agreement shall define the mechanism and volumes of reserving the costs needed for 
servicing the credit. 

 
Responsibility of the Resident Legal Person Who Received the Cabinet of Ministers of Ukraine 

Guarantees for Securing the Implementation of Obligations Regarding the 
Foreign Credits Repayment 
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48. The resident legal person shall be entirely liable for trustworthiness of the information contained in 
documents submitted to bodies (organizations) conducting State Expert evaluations for receiving 
guarantees of the Cabinet of Ministers of Ukraine in accordance with these Regulations. 
 

In case the resident legal person provides untrue information regarding the project or its activity, the 
project is rejected at any state of its procedural consideration.  Costs paid by the resident legal person 
for conducting of the expert evaluation shall not be reimbursed. 

 
49. The resident legal person who has received guarantees of the Cabinet of Ministers of Ukraine for 

securing the fulfillment of obligations regarding the repayment of foreign credits shall bear, in 
accordance with the legislation of Ukraine, full responsibility arising from the internal credit and 
other agreements signed by it with the agent bank, as well as agreements with the Ministry of 
Finance on the order of compensating State budget expenditures which could arise as a result of 
fulfillment by the Cabinet of Ministers of Ukraine of its guarantee obligations, and as to securing 
guarantees of the Cabinet of Ministers of Ukraine for fulfillment of other obligations taken by it. 

 
The resident legal person who has received the Cabinet of Ministers of Ukraine guarantees for 
securing obligations regarding the repayment of foreign credits shall be held responsible for complete 
and timely repayment of the credit, interest on it, as well as payment of commission fees. 

 
In case of non-compliance of the resident legal person or its warrantor with the requirements of these 
Regulations and commitments, the collection of fees on property pledge shall be applied, or a suit to 
Arbitration court filed in accordance with the legislation. 

 
Final provisions 

 
50. Control over purpose-oriented and effective use and timely repayment of foreign credits shall be 

exercised by central executive power bodies according to the economy sector, sectoral departments 
or divisions of the Cabinet of Ministers of Ukraine, Ministry of Finance, Ministry of Economy, 
National Agency of Reconstruction and Development, and agent bank.  With it all, personal 
responsibility shall be borne by high officials of corresponding central executive power bodies in the 
relevant economy sector, and by managers of legal persons residents under whose obligations the 
guarantees of the Cabinet of Ministers of Ukraine have been provided. 

 
51. The Ministry of Finance shall exercise control over the purpose-oriented use by the resident legal 

person of obligations on the credit repayment; central executive power bodies in the sector, Ministry 
of Economy, National Agency for Reconstruction and Development shall supervise the purpose-
oriented use of credit costs and fulfillment of the resident legal person’s payment obligations, 
including brining in auditor firms. 

 



 B.26 

52. Ministry of Finance, Ministry of Economy and the National Agency for Reconstruction and 
Development shall submit, once in six months, the corresponding information for consideration of 
the Currency and Credit Council under the Cabinet of Ministers of Ukraine; the agent bank shall 
submit it for each meeting of the Currency and Credit Council under the Cabinet of Ministers of 
Ukraine and, in case an urgent decision is needed, to the Cabinet of Ministers of Ukraine in 
accordance with working procedures. 
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Annex No. 1 
to the Regulations on the Order of Attracting Foreign 
Credits and Providing Guarantees of the Cabinet of 

Ministers of Ukraine to Secure Obligations of Resident 
Legal Persons as to Their Repayment 

 
LIST 

of Documents and Information Needed for Considering of  
Applications for Attracting Foreign Credits 

 
Official information on the creditor 
 
Full name. 
 
Address. 
 
Telephone, fax and telex numbers. 
 
Place of registration and the body which accomplished it.  Telephone, fax and telex numbers of the body 
which affected the registration. 
 
Names of managers (Chief executive officers) and their phone numbers. 
 
Name of the bank serving to the creditor.  Its address, telephone, fax and telex numbers. 
 
Information on major shareholders or owners of the creditor. 
 
List of the creditor’s principal activity directions. 
 
Extract from Unified Registry of Statistical Units. 
 
Documents 
 
Extract from trade or other register of the country where the creditor is registered (if a bank, then an 
extract from its Charter shall be provide) certified by the notary public or another duly authorized person, 
and a copy of the Certificate of Filing. 
 
Bank recommendations. 
 
Yearly statements for the past two years certified by the auditing firm with due reflection of assets, 
liabilities and profits. 
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Permission to conduct financial and crediting operations issued by a relevant body in the country where 
the creditor is registered, or an extract from the relevant legislative act of that country. 
 
Information on past business relations with well-known firms, banks and institutions, as well as samples 
of credit agreements concluded with other countries, banks and other financial institutions. 
 
Information on the credit proposed to Ukraine 
 
Currency of the credit. 
 
Sum of the credit (loan). 
 
Duration of the credit (loan). 
 
Interest rates for the credit. 
 
Commission and bonus sums. 
 
Guarantees for the credit extension (provided to creditors) or intentions to provide such a credit (if the 
credit is proposed by the mediator) confirmed by the bank. 
 
Information on the need for the Cabinet of Ministers of Ukraine guarantees provision for receiving the 
proposed credit; sample of the guarantee documents in case they are needed. 
 
Information on the possibility of prolonging the credits (loans). 
 
Information on the possibility of receiving credits in other currencies, and on their interest rates. 
 
Information on the documents needed to receive the credit (loan), and their samples. 
 
Information on conditions of provision of the proposed credit (loan). 
 
If a credit (loan) is proposed by an intermediary, a power of attorney (proxy) shall be provided issued in 
his name by the creditor and certified by the notary public (lawyer). In the said document, the powers of 
an attorney, signature rights and duration of the proxy shall be clearly defined. 
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Annex No. 2 
to the Regulations on the Order of Attracting Foreign 
Credits and Providing Guarantees of the Cabinet of  

Ministers of Ukraine to Secure Obligations of Resident 
Legal Persons as to Their Repayment 

 
LIST 

Of Documents To Be Submitted By Resident Legal Person for Receiving A Foreign Credit The 
Repayment Of Which Is Guaranteed By The Cabinet Of Ministers Of Ukraine And Is 

Envisaged To Be Implemented On The Currency Self-Repayment Basis 
 
A questionnaire with indication of the object of pledge the value of which should cover the credit amount 
drawn, taking into account interests and costs of its servicing. 
 
Conclusions of an independent auditor firm on the possibility of sale of the pledged object taking into 
account the market situation. 
 
Feasibility study report (business plan). 
 
Yearly statement with all supplements certified by an auditor firm, and the statement for the latest 
accounting date (with a note from the State Tax Administration). 
 
Import contracts for financing of which the foreign currency credit under the guarantees of the Cabinet of 
Ministers of Ukraine is drawn. 
 
Export contracts and other agreement for sales of products at the expense of which the repayment of the 
credit and its interest will be effected. 
 
Expert evaluation of prices of import and export contracts and, in case of need, expert evaluation of the 
project’s economic effect. 
 
Calculation of the credit recoupment. 
 
Conclusion of the environmental expert examination (if needed). 
 
Extracts from settlement and currency accounts at the bank rendering these services. 
 
Obligations for opening the settlement and currency accounts in the agent bank and depositing all 
financial costs there. 
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Obligation to submit, on a monthly basis, the information on the status and efficiency of use of the 
foreign credit received to the National Agency for Reconstruction and Development and Ministry of 
Economy. 
 
A detailed engineering and technological conclusion from a central executive power body in accordance 
with the sector, and its research or design institutions regarding the project. 
Copies of the enterprise founding documents and Certificate of Filing with the State certified by the 
notary public. 
 
Notice from the State Tax Administration on the status of settlements with the budget. 
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Annex No. 3 
to the Regulations on the Order of Attracting Foreign 
Credits and Providing Guarantees of the Cabinet of 

Ministers of Ukraine to Secure Obligations of Resident 
Legal Persons as to Their Repayment 

 
LIST 

Of Documents To Be Submitted By The Resident Legal Person For Receiving Of A Foreign Credit 
The Repayment Of Which Is Guaranteed By The Cabinet Of Ministers Of Ukraine And Is 

Envisages To Be Effected At The Expense Of State Budget Costs 
 
A questionnaire with indication of the object of pledge the value of which should cover the credit amount 
drawn, taking into account interests and costs of its servicing. 
 
Conclusions of an independent auditor firm on the possibility of sale of the pledged object taking into 
account the market situation. 
 
Feasibility study report (business plan). 
 
Yearly statement with all supplements certified by an auditor firm, and the statement for the latest 
accounting date (with a note from the State Tax Administration). 
 
Import contracts for financing of which the foreign currency credit under the guarantees of the Cabinet of 
Ministers of Ukraine is drawn. 
 
Export contracts and other agreement for sales of products at the expense of which the repayment of the 
credit and its interest will be effected. 
 
Expert evaluation of prices of import and export contracts and, in case of need, expert evaluation of the 
project’s economic effect. 
 
Calculation of the credit recoupment. 
 
Conclusion of the environmental expert examination (if needed). 
 
Extracts from settlement and currency accounts at the bank rendering these services. 
 
Obligations for opening the settlement and currency accounts in the agent bank and depositing all 
financial costs there. 
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Obligation to submit, on a monthly basis, the information on the status and efficiency of use of the 
foreign credit received to the National Agency for Reconstruction and Development and Ministry of 
Finance. 
 
A detailed engineering and technological conclusion from a central executive power body in accordance 
with the sector, and its research or design institutions regarding the project. 
A document certifying that the project was agreed upon with the Ministry of Finance. 
 
A detailed technical and technological conclusion regarding the project from a central executive power 
body in accordance with the sector, and its research or design institutions. 
 
Copies of the enterprise founding documents and Certificate of Filing with the State certified by the 
notary public. 
 
Notice from the State Tax Administration on the status of settlements with the budget. 
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Appendix C 
 
 
 

Staff Capabilities and Budget 
 
 
 This appendix provides a description of the proposed responsibilities of the Interdepartmental 
Commission and Project Implementation Organization (PIO), as well as a listing of the staff capabilities 
and budget used to develop the 5-year budget of $3.5 million for the PIO discussed in Chapter 7.  The 
authors recognize that the capability mix and budget for the PIO may be different than presented here, 
but this estimate provides a starting point for developing the final staffing mix and budget. 
 
C.1 Interdepartmental Commission Responsibilities 
 
 The Interdepartmental Commission provides management oversight for operation of the project 
activities through the Organization Responsible for the Project. 
 
 The Interdepartmental Commission may be composed of representatives from the: 
 
• Cabinet of Ministers 
 
• World Bank 
 
• State Committee for Energy Conservation 
 
• Ministry of Finance 
 
• Ministry of Economy 
 
• National Agency for Reconstruction and Development 
 
• Eximbank of Ukraine 
 
• Kyiv Municipal Budget Authority 
 
• Kyiv Municipal Department of Health 
 
• Ministry of Education 
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• Kyiv Municipal Department of Education 
 
• Kyiv Municipal Department of Culture 
 
 Some of the above organizations may be more actively involved than others in the Interdepartmental 
Commission’s activities–perhaps designated as voting members and observers.  
 
 The Interdepartmental Commission designates one to three staff to interface with the PIO.  A major 
responsibility will be oversight for disbursement of the loan.  Other responsibilities will be to communi-
cate with the PIO members and resolve institutional issues in the lending and implementation/installation 
process. 
 
 The Interdepartmental Commission convenes/conducts semi-annual meetings to review/discuss: 
 
• Installation status such as the number of buildings retrofitted, cost/price of the measures, energy 

efficiency improvement (verification). 
 
• Financial status of the investment made and planned, amount of the loan disbursed, and loan service.  

It is anticipated that the financial status segment will be accompanied by a report from an 
independent auditor. 

 
• Other items such as the domestic manufacture of goods and environmental issues. 
 
• Other problems and suggested resolutions. 
 
 The Interdepartmental Commission will have final approval over all contracts and will provide 
recognition and incentives. 
 
C.2 PIO Responsibilities 
 
 The PIO will have day-to-day responsibility for administering the project.  The PIO reports to the 
Organization Responsible for the Project and works on a daily basis with the designee(s) of the Oversight 
Committee. 
 
 Areas of the PIO’s activities include: 
 
• Loan Disbursement and Service 
 
 - Originates disbursement requests. 
 - Tracks financial status of loan balance to recipient organizations. 
 - Statuses loan service. 
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• Scheduling 
 

- Selects buildings and timing for installation. 
- Satisfies sampling and installation requirements to pre-test measures for future years’ 

installations. 
- Provides communication/coordination with owning agency, individual building managers, and 

building occupants. 
 
• Audit 
 

- Develops/specifies audit requirements and procedures; tailors audit to building types as 
necessary. 

- Provides support/assistance for the conduct of the audit, at least in the first year. 
- Provides for an independent review of audit recommendations; at least for those that are out of 

the ordinary. 
 
• Design 
 
 - Monitors design process to ensure design bureau is involved and provides approval. 
 
• Installation 
 

- Provides approval for installation to proceed. 
- Monitors installation process to ensure minimal disruption to occupants, satisfaction (building 

manager and occupant) with the installation process, and general quality/efficiency. 
- Provides inspection, certification, and acceptance of a completed installation. 

 
• Training and Assistance 
 

- Develops necessary training materials and provides necessary training to building managers. 
- Provides assistance to building managers for the operation of “active” systems. 
- Provides feedback to building managers on energy and cost performance of operations. 

 
• Verification 
 

- Develops verification protocol; tailors to building types as necessary. 
- Conducts or provides certification of verification activity. 
- Provides feedback from verification to audit, installation, and training activities. 
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• Assistance to Organization Responsible for the Project and the Oversight Committee: 
 
 - Notifies representative of accepted installations for loan disbursement and loan service purposes. 
 - Prepares and presents semi-annual report of installations and financial status. 
 
C.3 PIO Staff Responsibilities 
 
 Brief descriptions of the responsibilities of the PIO staff are provided below. 
 
Manager/Director.  Responsibilities include: 
 
• Provides planning, management, and coordination of PIO work.  
 
• Coordinates/supervises project activities to ensure meeting of project strategy, budget and procedure 

requirements. 
 
• Provides reporting and communication to the oversight/management organization. 
 
• Reviews terms of reference, specification lists and other documents prepared by the PIO to ensure 

preparation to meet required procedures necessary for signing of contracts with suppliers of 
equipment, materials, and services. 

 
• Organizes and conducts regular meetings to review and status PIO activities. 
 
Administrative Assistant.  Responsibilities include: 
 
• Provides day-to-day oversight for the operation of the office.  In addition, this person directly 

supports the manager/director through tracking actions, understanding procurement issues, and 
coordination of resources.  

 
• Provides day-to-day assistance to the manager/director of the PIO by tracking actions, understanding 

procurement issues, and coordination of resources. 
 
• Acts on behalf of the manager/director in their absence. 
 
• Participates in the elaboration of the activities, plans, and budgets. 
 
• Leads preparation of the status reports on the physical and financial progress of the project. 
 
• Possesses the capability and confidence of the manager/director to make decisions regarding  the 

conduct of the office. 
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Secretarial/Clerical.  Responsibilities include: 
 
• Prepares letters, reports, and other documents for the Project Management Organization. 
 
• Processes and circulates working papers. 
 
• Administers the filing system. 
 
• Schedules and provides records of meetings. 
 
• Coordinates travel arrangements. 
 
• Coordinates translation services. 
 
• Possesses knowledge of office hardware and software (word processing, spreadsheet, and 

presentation programs). 
 
Accountant.  Responsibilities include: 
 
• Tracks and prepares budgets, procurements, and financial reports. 
 
• Monitors project preparation and implementation expenditures and costs; maintains project 

accounting system. 
 
• Keeps expenditure information current to inform the Ministry of Finance on the status of the loan 

service. 
 
• Monitors progress of Project Management Organization to regularly update budget forecasts. 
 
• Prepares contract payment terms and all financial arrangements, purchase orders, and other financial 

documents (together with project administrator and procurement specialist); supervises conformity 
with project preparation and implementation requirements and project budgets. 

 
• Maintains all financial records. 
 
• Oversees operation of special bank accounts. 
 
• Signs all disbursement requests prior to submission for final signature. 
 
Procurement.  Responsibilities include: 
 
• Is responsible for all procurement actions by the Project Management Organization. 
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• Is familiar with World Bank procurement requirements and can expect to be involved in the issuance 
of six to eight major procurement actions the first year and a like number of smaller procurement 
actions in each of the subsequent years. 

 
• Draws upon the technical resources that exist in the Project Management Organization and draws 

upon external resources as necessary to prepare procurements and evaluate bidding documents. 
 
• Checks equipment lists provided by the technical staff of the Project Management Organization and 

ensures their conformity with project requirements and budget. 
 
• Checks all bidding documentation prior to submission to the World Bank for “no objection.” 
 
• Advertises bidding, seeks sources of goods, and prepares a short list of eventual suppliers. 
 
• Organizes the receipt and opening of bids, prepares and ensures application of evaluation procedures, 

prepares background information for negotiations with selected suppliers, and checks contract 
conditions. 

 
• Ensures the contract award conforms with project requirements and budget. 
 
• Arranges customs clearance and delivery of goods. 
 
• Maintains procurement registry. 
 
• Participates in the preparation of short list and evaluation criteria for the recruitment of consultants. 
 
• Prepares other technical assistance documents (letters of invitation, questionnaires, draft contracts, 

etc.) and ensures conformity with project requirements and budget. 
 
• Monitors procurement-related activities to ensure that schedules for various activities are on track. 
 
• Prepares time tables for procurement and installation. 
 
• Prepares semi-annual reports on the status of procurement activities. 
 
• Checks conformity of equipment lists, specifications, and their procurement and installation plans to 

related technical assistance plans and time tables. 
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Scheduler.  Responsibilities include:  
 
• Works with the various agencies, individual building occupants and operators, and installers to 

schedule the installation of the energy efficiency equipment/measures.  The objective is to minimize 
disruption to the building occupants during the installation process. 

 
Audit Approval.  Responsibilities include: 
 
• Is responsible for initially preparing the audit process employed for  evaluating and selecting the 

energy efficiency equipment/measures. 
 
• Subsequently, will be responsible for reviewing and approving the audits submitted for the 

installation of specified equipment and measures. 
 
Q/A - Acceptance.  Responsibilities include:  
 
• Inspects, certifies, and accepts/rejects each installation.  It is anticipated that this function will be 

performed in close cooperation with staff of the recipient agencies.   
 
• Provides the first signature to disburse payment. 
 
Trainer.  Responsibilities include: 
 
• Prepares, coordinates, provides (or assists in providing), and evaluates information and training 

programs for building occupants and operators. 
 
Verification.  Responsibilities include:  
 
• Oversees and conducts data collection and analysis to verify energy efficiency improvements.   
 
 It is anticipated that excellent communication and exchange will occur among all staff in the Project 
Management Organization.  Such communication will be especially important among the latter four 
positions to ensure the highest possible quality installation of energy efficiency equipment/measures. 
 
C.4 PIO Example Budgets 
 
 The estimated labor rates per full-time equivalent (FTE) for the Project Management Organization 
staff are presented in Table C.1.  The annual quantity of labor by staff member and costs for this labor 
are presented in Table C.2.  This shows the annual budget for the Project Management Organization 
decreasing from over $1 million per year to about $700 thousand per year despite an increase in the 
number of staff.  The reason for this is due to the higher cost of the foreign consultants, which provides 
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Table C.1.  Project Management Organization Staff Estimated Labor Rates 
 

Estimated Cost per FTE ($1,000) 
 Ukrainian Foreign 
Manager/Director 38 250 
Administrative Assistant 29 175 
Secretarial/Clerical 19 125 
Accountant 29 175 
Procurement 29 200 
Scheduler 29 200 
Audit Approval 29 200 
Q/A - Acceptance 29 200 
Training 29 200 
Verification/Evaluation 29 200 

 
for a greater decrease in cost with the decrease in number of foreign consultants than the increase in cost 
associated with the increasing number of Ukrainian staff. 
 
C.5 Potential Consultant Support 
 
 The PIO staff may be supported by consultants procured individually or through a single organization 
such as an ESCO.  The nature of this project (multitechnology installation, several hundred buildings 
retrofitted annually, several government institutions, performance over 4-year period) will require 1) 
substantial knowledge of all efficiency technologies evaluated, 2) proven management skills in field 
installation of equipment and measures, 3) knowledge of procurement processes under World Bank 
regulations, and 4) knowledge of contracting methods and principles. 
 
Short-Term Technical Consultants 
 
 Procurement of short-term consultants working directly with the PIO will be required for the 
processing of short-term, high-volume tasks including 1) prequalification of bidders, 2) preparation of 
bidding documents for supply of materials, labor, and technical services such as building screening and 
energy audits, 3) evaluation of received bids and selecting contractors and suppliers, and 4) scheduling 
and management of some installation activity in cooperation with the GC.  Procurement of consultants 
shall follow the ICB rules set forth in the Guidelines (World Bank 1996).  Their prequalification shall be 
completed prior to loan negotiation. 
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Table C.2.  Project Management Organization Staff Budget Used in Example Budget in Chapter 7 
 

 1998   1999   2000   2001   2002   1998-2002 
Staff Category Ukrainian Foreign Total Ukrainian Foreign Total Ukrainian Foreign Total Ukrainian Foreign Total Ukrainian Foreign Total TOTAL 

                 
Annual Full Time Equivalents               
Manager/Director 1 0.5 1.5 1 0.25 1.25 1 0 1 1 0 1 1 0 1  
Administrative  
Assistant 1 0.5 1.5 1 0.25 1.25 1 0 1 1 0 1 1 0 1  
Secretarial/Clerical 1 0 1 1 0 1 1 0 1 1 0 1 1 0 1  
Accountant 1 0.25 1.25 1 0 1 1 0 1 1 0 1 1 0 1  
Procurement 1 0.7 1.7 1 0.5 1.5 2 0.25 2.25 2 0 2 2 0 2  
Scheduler 1 0 1 2 0 2 2 0 2 2 0 2 2 0 2  
Audit Approval 1 0.5 1.5 2 0.5 2.5 3 0 3 3 0 3 3 0 3  
Q/A - Acceptance 0.5 0.25 0.75 2 0.5 2.5 3 0 3 3 0 3 3 0 3  
Training 0.5 0.25 0.75 1 0.25 1.25 1 0 1 1 0 1 1 0 1  
Verification/ 
Evaluation 0.5 0.5 1 1 0.5 1.5 1 0.5 1.5 1 0.25 1.25 1 0.25 1.25  
Total FTE 8.5 3.45 11.95 13 2.75 15.75 16 0.75 16.75 16 0.25 16.25 16 0.25 16.25  
                 
Annual Cost                 
Manager/Director 38 125 163 38 62.5 100.5 38 0 38 38 0 38 38 0 38 377.5 
Administrative  
Assistant 29 87.5 116.5 29 43.75 72.75 29 0 29 29 0 29 29 0 29 276.25 
Secretarial/Clerical 19 0 19 19 0 19 19 0 19 19 0 19 19 0 19 95 
Accountant 29 43.75 72.75 29 0 29 29 0 29 29 0 29 29 0 29 188.75 
Procurement 29 140 169 29 100 129 58 50 108 58 0 58 58 0 58 522 
Scheduler 29 0 29 58 0 58 58 0 58 58 0 58 58 0 58 261 
Audit Approval 29 100 129 58 100 158 87 0 87 87 0 87 87 0 87 548 
Q/A - Acceptance 14.5 50 64.5 58 100 158 87 0 87 87 0 87 87 0 87 483.5 
Training 14.5 50 64.5 29 50 79 29 0 29 29 0 29 29 0 29 230.5 
Verification/ 
Evaluation 14.5 100 114.5 29 100 129 29 100 129 29 50 79 29 50 79 530.5 
Total Cost 245.5 696.25 941.75 376 556.25 932.25 463 150 613 463 50 513 463 50 513 3513 
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Accounting and Financial Audit Services 
 
 Accounting services will be required for performing major financial transactions, payroll services, 
and  preparation of periodic financial statements.  A reputable accounting firm must be employed to 
periodically audit book entries and financial statements.  This service should be procured according to 
ICB rules. 
 
Legal Advisory Services 
 
 A consultant for legal matters is needed to assist the PIO with all legal issues, including issues 
related to bidding, contracting, litigation, and other issues as required.  A legal consultant/firm shall be 
procured according to ICB rules set forth in the Guidelines (World Bank 1996).  The contract shall be on 
an annual, as needed basis.  
 
Technical Audit Support 
 
 Technical Audit Support (TAS) will be required for ensuring that the workmanship, delivered 
materials, equipment, and services are of highest quality and in compliance with project specification.  
TAS is a second level, independent quality control.  It will be contracted to perform scheduled and 
unannounced audits of the installation sites to verify the quality of installation and the effectiveness of 
the quality assurance (QA) team.  The TAS shall be procured according to ICB rules set forth in the 
Guidelines (World Bank 1996).  
 
Training Services 
 
 Installation teams, operators, and maintenance personnel of certain technologies will require training.  
Also, for most of the energy conservation measures to be effective, the technology must be installed 
according to the manufacturers’ specifications and with good quality workmanship.  It is generally 
acknowledged that insufficient quality of workmanship can substantially reduce achieved savings and 
negatively influence the economics of the project.  Therefore, the training activity is essential to the 
success of the project. 
 
 Training is usually best performed by the manufacturers or certified installers of the supplied 
technology or material.  Therefore, it is recommended that these services be procured in relation to the 
selected supplier. The most effective method of procurement is direct contracting with the supplier who 
was selected, based on ICB rules or IS rules, to supply the material or technology.  Alternatively, training 
services may be included as part of the equipment procurement. 
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Quality Assurance Services 
 
 The QA team will be responsible for inspecting and accepting received equipment and materials, and 
for accepting the work performed by the contractors.  Payment for work will depend on acceptance of the 
work by the QA team.  The QA team should be organized with significant involvement of foreign 
consultants to ensure international quality standards of all accepted job sites.  QA services shall be 
procured under ICB rules.  To ensure that international workmanship quality standards are communicated 
to the emerging local business, it would be advisable to request preferential treatment for bids that 
include both foreign and local personnel.  
 
Performance Verification Services 
 
 It is recommended that an energy efficiency company having proper experience in verification of 
savings obtained by energy conservation technologies be employed to provide required measurements 
and tests and to collect statistical information on energy consumption by buildings included in the 
project.  It is recommended that the verification procedure be performed according to the North 
American Energy Measurement and Verification Protocol (NEMVP) (DOE 1996).  Verification 
procedures will be initiated by collecting baseline information during the heating season prior to the 
installation of efficiency measures.  Normalized energy consumption data (i.e., recalculated for 
appropriate weather data and for any changes in the building occupation schedules) during the first 2 
years (heating seasons) after the installation of energy efficiency technologies will be collected, and the 
energy savings will be evaluated.  The results of the evaluation will be used for verification of estimated 
savings. 
 
 It is recommended that this work be done by a consulting firm with a proven record in projects 
involving verification procedures based on the NEMVP.  Consultants/firms will be procured under ICB 
rules.  It would be desirable that foreign bidders involve in-country consultants for the purpose of 
knowledge transfer, and 15% preferential treatment for bids involving local personnel will be requested 
for approval by the World Bank.  
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Appendix D 
 
 
 

Bidding Specifications 
 
 
 The following technical specification pages will be part of each individual bidding package.  
Technical specification is to be completed after all project details are available.  The  technical 
specification of materials is site-specific, and its completion requires a site audit, design, and 
specification.  It is the World Bank’s general policy that at least the first year’s procurement packages are 
prepared prior to negotiation of the loan.  Technical specification of materials to be included in bidding 
packages for procurement during the first year will be prepared prior to loan negotiation. 
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Technical Specification (1) 
 
Project Name: Kyiv International Building Assessment (KIBA) 
Name of Item: Radiator reflector  
Quantity: 227,894 
 
Technical Description 
 
1. General Description - Radiator reflectors are installed on the wall behind radiators of hot water 

heating systems in buildings.  Wall surfaces are mostly mortar based and are sometimes covered with 
regular wall paper. The purpose of the reflectors is twofold:  1) reflect the radiant portion of heat 
directed to the wall back to the room space, and 2) insulate the part of the wall directly behind the 
radiator.  Because the size of each radiator may vary, reflector foil is typically cut to size during the 
installation.  Therefore, it is preferred that the material is provided in a continuous roll. 

 
Material shall be constructed of  at least an insulation layer and a reflecting layer.  The insulation 
material shall be at least 3 mm thick.  The foil should have high reflection properties and may be 
made of plastic material or metal.  

 
Insulation will be applied directly to the wall and will cover approximately the wall area equivalent 
to the face area of the radiator.  It shall be easy to apply and easy to attach to the wall surface.  Either 
a self-adhesive design or the use of a liquid adhesive or installation tape is acceptable. 

 
2. Technical Specification 
 

Material Properties: Nontoxic, nonasbestos,  stable under normal ambient and/or operating 
conditions.  Material shall withstand temperatures up to 60°C.  The surface of 
the material of the external foil shall be highly reflective, and shall retain such 
property throughout its useful life. 

 
Thermal Property: Minimum R-value of the insulation material shall be 0.1 m2K/W. 

 
Dimensions: The material shall be made according to standard dimensions of  the 

manufacturer.  The material is expected to have an overall thickness in the 
range of 3 to 5 mm and width in the range of 0.9 to 1.2 m, with continuous 
length. 

 
Compliance: The material and all components necessary for its transportation, handling, 

and application shall comply with applicable Ukrainian codes. 



 D.3 

Expected Life: It is required that the insulation material will not deteriorate or otherwise lose 
its thermal insulation properties and reflective properties in fewer than 
5 years.  

 
3. Tools or Other Required Items - The material of the reflector shall be supplied with sufficient 

hardware, installation material, fasteners, solvents, or any other items necessary for complete 
installation.  Should special tools or simple jigs be required for the installation, such shall be 
provided with the material.  Other expensive or otherwise special tools and/or equipment shall be 
specified in the offer and the price of such shall be provided. 

 
4. Maintenance Requirements - Once properly installed, radiator reflectors are not expected to require 

maintenance. 
 
5. Manuals and Data sheets - Standard and special installation and operating instructions shall be 

provided for the radiation reflectors and for all components, as required by standard manufacturer’s 
policy.  Material safety data sheets shall be provided.  

 
6. Warranty Specification - Goods offered shall be covered by manufacturer’s standard warranty, or for 

at least 12 months from the date of delivery to purchaser, whichever is longer. 
 
7. Special Packing, Marking, and/or Delivery Instruction - Goods shall be properly packaged for the 

best and the most economical means of transportation from the manufacturer to the destination in 
Kyiv, Ukraine.  Packaging shall protect the material from weather and ordinary means of handling.  
Marking and labeling of the material and its packaging shall be in accordance with the manufac-
turer’s standards. 
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Technical Specification (2) 
 
Project Name: KIBA 
Name of Item: Weatherstripping -V-seal 
Quantity: 1,200 meters 
 
Technical Description 
 
1. General Description - Windows in all types of buildings have at least a part of the total fenestration 

area openable.  The size and shape of the gap between the fixed and moveable part of the window 
depends on window construction, workmanship during the fabrication, and on the general condition 
of the window. Some fixed gap (approximately 2 to 3 mm) is required for the window opening to 
compensate for the hinge offset.  Depending on the gap size and its length (its total cross-flow area), 
a substantial airflow can penetrate the window, resulting in heat losses.  

 
The purpose of installing the V-seal is to minimize air flow through the gap and thus lower the heat 
losses due to such infiltration.  V-seal is installed all around the external side of the moving window 
frame such that the tip of the V-seal is directed toward the outside.  The V-seal is flexible and when 
the window is closed, it fills the gap.  One side of the V-seal is firmly attached to the moving window 
frame, the other side is pressed against the fixed window frame surface.  

 
2. Technical Specification 
 

Material Properties: The material can be plastic or metal substrate, and shall be nontoxic, 
nonasbestos,  and stable under normal ambient conditions.  The material of the 
V-seal must be flexible, sufficiently durable for the application and shall 
maintain its properties under normal and extreme ambient temperatures.  
Materials such as polyethylene, polypropylene, Teflon, polycarbonates, or 
similar materials are acceptable.  One-half of the seal width shall have a self-
adhesive surface covered with protecting paper foil. 

 
Thermal Property: Material shall withstand temperatures from -30 to + 60°C.  
 
Dimensions: Material shall be 0.3 mm minimum thickness, 1 cm wide (each “leg”) and 

supplied in rolls of at least 50 meters long.  V-seal material should be 
delivered in flat form, with crimp in the middle of its width for easy forming.   

 
Expected Life: It is required that the useful life of the V-seal, properly installed, will be no 

fewer than 5 years. 
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3. Tools or Other Required Items - If applicable, the V-seal shall be supplied with sufficient quantities 
of hardware, installation material, fasteners, solvents or any other items  necessary for complete 
installation.  Should special tools or simple jigs be required for the installation, such shall be 
provided with the material.  Other expensive or otherwise special tools and/or equipment shall be 
specified in the offer and the price of such shall be provided. 

 
4. Maintenance Requirements - Once properly installed, V-seal or any of its components shall not 

require maintenance. 
 
5. Manuals - Standard and special installation and operating instructions shall be provided for the 

V-seals and for all components, as required by standard manufacturer’s policy.  Material safety data 
sheets shall be provided.  

 
6. Warranty Specification - Goods offered shall be covered by manufacturer’s standard warranty, or for 

at least 12 months from the date of delivery to purchaser, whichever is longer. 
 
7. Special Packing, Marking, and/or Delivery Instruction - Goods shall be properly packaged for the 

best and the most economical means of transportation from the manufacturer to the destination in 
Kyiv, Ukraine.  Packaging shall protect the material from weather and ordinary means of handling.  
Marking and labeling of the material and its packaging shall be according to manufacturer’s 
standards. 
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Technical Specification (3) 
 
Project Name: KIBA 
Name of Item: Weatherstripping - EPDM seal, “P” shape 
Quantity: 1,200 meters 
 
Technical Description 
 
1. General Description - Windows in all types of buildings have at least a part of the total fenestration 

area openable.  The size and shape of the gap between the fixed and moveable part of the window 
depends on window construction, workmanship during the fabrication, and on the general condition 
of the window.  Some fixed gap (approximately 2 to 3 mm) is required for the window opening to 
compensate for the hinge offset.  Depending on the gap size and its length (its total cross-flow area), 
a substantial airflow can penetrate the window, resulting in heat losses.  

 
The purpose of installing the EPDM seal is to minimize air flow through the gap and thus lower heat 
losses due to such infiltration.  The EPDM seal is installed all around the opening on the internal side 
of the fixed window frame in areas covered by the moveable frame flange (when window is closed). 
The EPDM seal is flexible, and when the window is closed, the seal is lightly squeezed between the 
frames.  One side of the EPDM seal is firmly attached to the fixed window frame via a self-adhesive 
surface.  

 
2. Technical Specification 
 

Material Properties: The material shall be white, beige or other neutral color of soft EPDM, 
nontoxic, nonasbestos, and stable under normal ambient conditions.  The 
material of the seal must be flexible, sufficiently durable for the application, 
and shall maintain its properties under normal and extreme ambient 
temperatures. 

 
Thermal Property: Material shall withstand temperatures from -30 to +60°C. 
 
Dimensions: The seal shall be hollow type with a flat surface on at least one side with a 

self-adhesive surface.  The round part of the seal profile shall have a diameter 
of 5 mm and a wall thickness of 0.6 mm.  The “leg” shall be 10 mm long with 
a wall thickness of 0.8 mm.  The seal shall be supplied in a continuous length 
of at least 50 m.   

 
Expected Life: It is required that the useful life of the EPDM-seal, when properly installed, 

will be no fewer than 5 years. 
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3. Tools or Other Required Items - If applicable, the EPDM seal shall be supplied with sufficient 
hardware, installation material, fasteners, solvents, or any other items necessary for complete 
installation.  Should special tools or simple jigs be required for the installation, such shall be 
provided with the material.  Other expensive or otherwise special tools and/or equipment shall be 
specified in the offer and the price of such shall be provided. 

 
4. Maintenance Requirements - Once properly installed, the EPDM seal or any of its components shall 

not require maintenance. 
 
5. Manuals - Standard and special installation and operating instructions shall be provided for the 

EPDM seal and for all components, as required by standard manufacturer’s policy.  Material safety 
data sheets shall be provided.  

 
6. Warranty Specification - Goods offered shall be covered by manufacturer’s standard warranty, or for 

at least 12 months from the date of delivery to purchaser, whichever is longer. 
 
7. Special Packing, Marking, and/or Delivery Instruction - Goods shall be properly packaged for the 

best and the most economical means of transportation from the manufacturer to the destination in 
Kyiv, Ukraine.  Packaging shall protect the material from weather and ordinary means of handling.  
Marking and labeling of the material and its packaging shall be according to manufacturer’s 
standards. 
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Technical Specification (4) 
 
Project Name: KIBA 
Name of Item: Weatherstripping - Silicone tubes 
Quantity: purchased in lots of 500; number of lots unknown 
 
Technical Description 
 
1. General Description - Silicone material is required for sealing various gaps and cracks between the 

wall and window frame materials, cracks in walls close to the windows, cracks in the window frame, 
etc.  It will be applied manually using a dispensing gun.  

 
2. Technical Specification - Clear drying silicone acrylic latex, in 0.25- to 0.5-kg tubes with dispensing 

tip.  Material must be printable, UV-resistant, resilient, weather resistant, and shall withstand 
ambient temperatures from -40 to +100°C. 

 
3. Tools or Other Required Items - One dispensing gun of industrial quality shall be provided for each 

100 tubes. 
 
4. Manuals and Data Sheets - Standard and special installation instructions shall be provided for the 

silicon tubes and for all components, as required by standard manufacturer’s policy.  Material safety 
data sheets shall be provided.  

 
5. Warranty Specification - Goods offered shall be covered by manufacturer’s standard warranty, or for 

at least 12 months from the date of delivery to purchaser, whichever is longer. 
 
6. Special Packing, Marking, and/or Delivery Instruction - Goods shall be properly packaged for the 

best and the most economical means of transportation from the manufacturer to the destination in 
Kyiv, Ukraine.  Packaging shall protect the material from weather and ordinary means of handling.  
Marking and labeling of the material and its packaging shall be according to manufacturer’s 
standards. 
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Technical Specification (5) 
 
NOTE: The specification and costs for space heating substation equipment are dependent upon the 

system capacity and configuration.  Therefore specifications and costs can only be prepared on 
a building-by-building basis (i.e., they are not necessarily replicable across buildings). 

 
Project Name: KIBA 
Name of Item: Space heating substation equipment  
Quantity: 1,678 
 
Technical Description 
 
1. General Description - The building space heating system currently uses a hydroelevator (venturi 

nozzle) system for water circulation control within the building.  Such systems allow district heating 
water to be directly circulated in the building heating system and assume constant district heating 
system pressure.  These systems are outdated, inefficient, and do not offer proper capacity control 
ability and need to be replaced.  The heating distribution system is constructed as single pipe, 
multiple branch (riser), with steel or cast iron radiators.  Radiators are equipped with manual shut-off 
valves, which are in most cases fully open and inoperable.  

 
The retrofit of the space heating substation assumes that all existing hydroelevator equipment will be 
removed and replaced with a water-to-water heat exchanger type system, thus creating a closed-loop 
building heating system equipped with all necessary components and equithermic heating capacity 
control based on outdoor temperature.  Equithermic control maintains constant flow and modulates 
the space heating water temperature based on the outdoor conditions.  The retrofit plan expects that 
the following steps are necessary: 

 
• Complete removal of the existing substation equipment between a building heat meter on one 

side, and the distributing manifold on the other side, and replacement with new substation 
equipment.  Some parts of the existing piping may be in good condition and may be used as 
applicable. 

 
• Installation of manual balancing valves into each riser and consequent balancing of the entire 

building heating system.  If possible, balancing valves will be installed within the substation 
room close to the main distribution manifold.  It is expected that existing shut-off valves in each 
riser are in good condition and are usable.  The condition of these valves and the potential need 
to replace them shall be determined by the bidder and if applicable, the replacement cost will be 
included in the bid cost. 
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• Chemical cleaning of the building side closed heating loop.  Installation of a new heat exchanger 
requires that the fluids are free of abrasive materials and other contamination (such as rust, 
floating lime deposits, etc.), which could cause heat exchanger flue blockages and consequent 
failure. 

 
• Installation and setup of the control system. 
  
• System startup - It is preferred that the substation be supplied pre-assembled, or as a complete 

packaged unit.  However, field installation of separate components is acceptable, providing that 
each component and each subassembly used is suitable and properly sized.  In general, the 
system will consist of the following components and materials as applicable: water-to-water heat 
exchanger, circulating pumps, control system (including CPU, sensors, sensor wells, timer, etc.), 
control valve(s), balancing valves, shut-off valves, filters, check valves, pressure regulator(s), 
manometers, thermometers, pipes, and wiring.  All components shall be industrially 
manufactured and of standard quality.  All energy-consuming equipment shall be rated as high 
efficiency.   

 
2.  Technical Specification 
 

Heat Exchanger:  Plate type or shell-and-tube, water-to-water heat exchanger designed for hot water 
space heating applications.  Product specification sheet shall be submitted with the bid. 

 
  Units  Primary Side  Secondary Side 
Capacity  kW  100 to 300  100 to 3000 
Working Fluid  -  Water  Water 
Flow  m3/hr  1 to 10  5 to 30 
Entering Temperature  C  150  70 
Leaving Temperature  C  76  95 
Pressure Drop  kPa  0.1 to 2.0  0.5 to 3.0 
Max. Pressure  kPa  30  30 
Connecting Pipes Diameter  mm  20 to 120  20 to 120 

 
Circulating pump:  Specification sheets containing all  pump parameters, including dimensions, shall 
be provided with the bid. 

 
Type: High efficiency, industrial grade circulating pump, centrifugal type for closed 

water heating systems. 
Mounting: Base mounted or in-line installation 
Construction: In-line radially split body, or dual vault, cast iron body, bronze or steel rotor, 

upward discharge, horizontal inlet 
Motor: High efficiency, 0.75 to 15 kW, 380V, 50 Hz,  TEFC integral 
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 Pump Performance: 5 to 30 m3/hr 
  1 to 5 kPa heat pressure 
  1725 RPM 
 

Control system:  Control system shall be designed for hot water space heating application, outdoor 
temperature reset, and night setback.  All sensors, wiring, and installation hardware shall be included. 

 
Type: Proportional drop/rise electronic temperature reset controller, Celsius 

scale, surface or DIN rail mounting, LED display, minimum output 
adjustment, night setback 

Reset Ratio: 1:5 to 3:1 
Minimum Supply: 10 to 71°C 
Output: SPDT direct or reverse acting 
Input Voltage: 24 VAC, 50/60 Hz  +/- 15%, 40 VA max. 
Ambient Temp.: -34 to + 60°C 
Setback Range: 0 to 17°C 
Warm Weather Shut-off: 16, 18, 20, 22.  May be jumper selected 
 
Control valve/motor:  The control valve actuator must be compatible with the controller, selected and 
supplied with the valve body as one assembly. 

 
Motor Type: Nonspring return, minimum force 100 kg 
Input: 24 VAC intermittent, 3-wire for two direction  
Valve: 20 to 120 mm diameter 
Max. Pressure: 30 kPa 
Modulating Char.: Cv = 0.3 to 1.5 

 
Shut-off Valve:  Manual ball type shut-off valve, 20 to 120 mm diameter, flanged type, steel body, hot 
water/steam application. 

 
Balancing Valve:  Y-type 12 go 32 mm NPT connection valve.  Positive shut-off with positive 
memory stop, pressure differential readout ports for balancing, bronze/copper alloy body. 

 
Pressure Regulator:  Pressure regulator valve for pressure range 0 to 5 kPa, adjustable, 0 to 10 l/s, 
100 to 3000 kW, connection size 38 to 120 mm threaded or flanged, steel or bronze alloy body, 
EPDM or metal diaphragm.  

 
Filter:  Metal mesh filter for hot water heating systems.  Stainless steel mesh, in-line, replaceable 
cartridge type, flange connection.  
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Max. Pressure: 300 kPa 
Mesh Size: 12 
Water Flow: 5 to 30 m3/hr 
 

Check valve:  Back-flow preventing check valve, 20 to 120 mm diameter, full flow ball type, soft 
seat, pressure differential relief valve, threaded or flange connection, one-directional positive shut 
off. 

 
Piping:  Black piping DN 30 to DN 120, 4-m-long pieces, according to DIN standard. 

 
3. Accessories and Attachments - The substation shall be supplied with all necessary accessories and 

attachments required for proper function, operation, and maintenance.  
 
4. Tools or Other Required Items - The substation assembly and/or all components shall be supplied 

with sufficient amount of installation hardware, installation material, fasteners, gaskets, chemicals, 
and other items necessary for complete assembly/installation.  Should special tools or simple jigs be 
required for the installation, such shall be provided with the material and parts.  Other expensive or 
otherwise special tools and/or equipment shall be specified in the offer and price of such shall be 
provided.  Rigging, handling, and assembly equipment and its size shall be clearly specified. 

 
5. Maintenance Requirements - The substation and all its equipment shall require only ordinary routine 

maintenance and seasonal inspection.  Maintenance requirements, such as cleaning, adjustments, 
lubrication, etc. shall be specified and maintenance personnel sufficiently trained.  

 
6. Spare Parts and Supplies Required - Bidder shall specify all spare parts and supplies necessary for 

normal operation, and typically stocked for emergency repairs.  A list of such parts shall be provided, 
and the price shall be included in the bid.  

 
7. Manuals - Standard and special installation and operating manuals and instructions shall be provided 

for all materials, parts, equipment, and components of the assembly or supplied separately, as 
required by standard manufacturer’s policy.  Operating manuals for each piece of equipment shall be 
provided in two copies.  Material safety data sheets shall be provided.  

 
8. Warranty Specification - Goods offered shall be covered by manufacturer’s standard warranty, or for 

at least 12 months from the date of delivery to purchaser, whichever is longer. 
 
9. Special Packing, Marking, and/or Delivery Instruction - Goods shall be properly packaged for the 

best and the most economical means of transportation from the manufacturer to the destination in 
Kyiv, Ukraine.  Packaging shall protect the material from weather and damage due to ordinary means 
of handling.  Marking and labeling of the material and its packaging shall be in accordance with 
manufacturer’s standards. 
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Technical Specification (6) 
 
Project Name: KIBA 
Name of Item: Low-Flow Showerhead 
Quantity: 17,313 
 
Technical Description 
 
1. General Description - Showerheads installed in the building are designed for regular, unrestricted 

water flow and, depending on the pressure, require up to 20 l/minute of water.  Showerheads have 
½-inch NPT connection.  

 
2. Technical Specification - Low-flow showerhead with  standard ½-inch NPT connection, non- 

removable flow restricting orifice and aerator.  Head may be equipped with stop valve (but this is not 
necessary).  Maximum water flow shall be 10 l/second at 5.0  kPa inlet water pressure.  

 
3. Accessories and Attachments - Any accessories, such as grommets or seals, shall be included. 
 
4. Tools or Other Required Items - Tools required for installation shall be specified on packaging or in 

installation instructions. 
 
5. Maintenance Requirements - Showerhead shall not require special maintenance, except regular 

cleaning. 
 
6. Manuals and Data Sheets - Installation instructions shall be provided. 
 
7. Warranty Specification - Goods offered shall be covered by manufacturer’s standard warranty, or for 

at least 12 months from the date of delivery to Purchaser, whichever is longer. 
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Technical Specification (7) 
 
Project Name: KIBA 
Name of Item: Aerator 
Quantity: 59,345 
 
Technical Description 
 
1. General Description - Kitchen, bathroom, and other water faucets installed in the building are 

designed for regular, unrestricted water flow and, depending on the pressure, require up to 
40 l/minute of water.  Restriction of flow for the “running water” application is desirable.  Aerators 
will be installed in each faucet with proper attachment feature (thread).  

 
2. Technical Specification - Aerator adapter for retrofit application with maximum flow of 10 l/min at 

5 kPa. Connecting via plastic bushing or ½-inch FPT.  
 
3. Accessories and Attachments - Any accessories such as grommets or seals shall be included. 
 
4. Tools or Other Required Items - Tools required for installation shall be specified on packaging or in 

installation instructions. 
 
5. Maintenance Requirements - Showerhead shall not require special maintenance, except regular 

cleaning. 
 
6. Manuals and data sheets - Installation instructions shall be provided. 
 
7. Warranty Specification - Goods offered shall be covered by manufacturer’s standard warranty, or for 

at least 12 months from the date of delivery to purchaser, whichever is longer. 
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Technical Specification (8) 
 
Project Name: KIBA 
Name of Item: Building-Level Heat Meters 
Quantity: 1,678 
 
Technical Description 
 
1. General Description - Building heat supply is currently not metered.  Heating is provided by the hot 

water district heating system delivered into a building via black pipes with dimension range DN35 
through DN 150.  Water temperature is in the range of 60 to 150°C.  Water flow is site specific.  

 
2. Technical Specification - Heat meter should be supplied with all necessary components, including 

flow meter, calculating unit, power supply, hot and cold water sensors, sensor wells and all necessary 
cables and wiring: 

 
Flow Range: 0 to 5 m3/hr 
Temperature Range: 40 to 150°C 
Pipe Size: 20 to 76 mm 
Connection: (flange or NPT) 
Maximum Pressure: 30 kPa 
Output: puls 
Accuracy: +/- .5% at nominal flow 
Battery Pack: 6-year life, 24 V 
Power Supply: 220 to 24 VAC 

 
3. Accessories and Attachments - Any accessories such as grommets, seals, remote readout (if required) 

shall be included.  Power supply of required parameters shall be supplied.  Battery pack for at least a 
6-year life should be supplied.  Sensors and sensor wells shall be supplied.  Installation hardware 
shall be supplied. 

 
4. Tools or Other Required Items - Tools required for installation shall be specified.  Special tools or 

jigs shall be included with the shipment and their use shall be described in installation instructions. 
 
5. Maintenance Requirements - Heat meters, once installed, shall not require special maintenance. 
 
6. Manuals, Certification, and Data Sheets - Installation instructions shall be provided.  Certification of 

accuracy and all certifications required for use of the heat meter in Ukraine shall be provided. 
 
7. Warranty Specification - Goods offered shall be covered by manufacturer’s standard warranty, or for 

at least 12 months from the date of delivery to purchaser, whichever is longer. 
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8. Special Packing, Marking, and/or Delivery Instruction - Goods shall be properly packaged for the 
best and the most economical means of transportation from the manufacturer to the destination in 
Kyiv, Ukraine.  Packaging shall protect the material from weather and damage due to ordinary means 
of handling.  Marking and labeling of the material and its packaging shall be according to 
manufacturer’s standards. 
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Technical Specifications (9) 
 
NOTE:   The system cost depends on the system capacity and specific sizes of all parts (heat exchanger, 

valves, pump, etc.), which can only be determined for the specific project.  A final request for 
quote can only be prepared with respect to each individual building. 

 
Project Name: KIBA 
Name of Item: Hot Water Heat Exchanger 
Quantity: 1,678 
 
Technical Description 
 
1. General Description - The building space and water heating system currently uses a four-pipe 

arrangement, with two pipes used for space heat and two pipes for domestic hot water.  When the 
hydroelevator space heat system is replaced with a heat exchanger-based closed heating loop, the 
domestic water heating should also be replaced for two reasons.  First, the domestic water heating 
(DWH) system can be supplied with primary heat from a pipe common to both the space and water 
heating systems, thus reducing the four-pipe system to a two-pipe system and eliminating substantial 
losses in pipes.  Secondly, a two-pipe system will allow the installation of a single heat meter, which 
is required in regulations for billing by actual heat consumption.  The existing DWH systems are 
outdated, inefficient, and do not offer proper capacity control ability and need to be replaced. 

 
The retrofit of the DWH systems assumes that all the existing DWH equipment will be removed from 
the substations (external to the buildings) and replaced with water-to-water heat exchanger-type 
systems equipped with all necessary components in each building.  The retrofit plan includes the 
following steps: 

 
• Complete removal of the existing equipment from the mechanical room or from the distribution 

substation and replacement with new DWH equipment installed inside the building. 
 

• Installation of manual balancing valves, water temperature controls, and all necessary safety 
components, such as pressure relief valves, expansion tanks, mixing valves, etc.  It is expected 
that existing shut-off valves and water meters are in reasonable condition and will not be 
replaced.  The condition of these components and the potential need to replace them shall be 
determined by the bidder, and if applicable, replacement cost will be included in the bid cost. 

 
• Cleaning the pipes on the domestic water side of the heat exchanger.  Installation of a new heat 

exchanger requires that the fluids are free of abrasive materials and other  contamination (such as 
rust, floating lime deposits, etc.), which could cause heat exchanger flue blockages and 
consequent failure.  Liquid filters shall be installed on both sides of the heat exchanger. 

 
• System startup.  It is preferred that the DWH system be supplied pre-assembled, or as a complete 

packaged unit.  However, field installation of separate components is acceptable, providing that 
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each component and each subassembly used is suitable and properly sized.  In general, the 
system will consist of the following components and materials as applicable:  water-to-water heat 
exchanger, circulating pumps (if a three-pipe system is installed in the building), control system 
(including CPU, sensors, sensor wells, timer, etc.), control valve(s), shut-off valves, filters, check 
valves, pressure regulator(s), manometers, thermometers, pipes, and wiring.  All components 
shall be industrially manufactured and of standard quality.  All energy-consuming equipment 
shall be rated as high efficiency. 

 
2.  Technical Specification 
 

Heat Exchanger:  Plate type or shell-and-tube, water-to-water heat exchanger designed for hot water 
space heating applications.  A product specification sheet shall be submitted with the bid. 

 
 

  Units  Primary Side  Secondary Side 
Capacity  kW  20 to 600  20 to 600 
Working Fluid  -  Heating Water  City Water 
Flow  l/s  N/A  3 to 30 
Entering Temperature  C  150  3 
Leaving Temperature  C  76  45 
Pressure Drop  kPa  0.2 to 1  0.2 to 2 
Max. Pressure  kPa  30  30 
Connecting Pipes Diameter  mm  20 to 80  20 to 80 

 
Circulating pump (if required):  A specification sheet containing all  pump parameters, including 
dimensions, shall be provided with the bid. 

 
Type: High efficiency, industrial grade circulating pump, centrifugal type, for closed 

water heating systems. 
Mounting: Base mounted or in-line installation 
Construction: In-line radially split body, or dual vault, cast iron body, bronze or steel rotor, 

upward discharge, horizontal inlet 
Motor: High efficiency, 0 to 2 kW, 380 V, 50 Hz,  TEFC integral 

 
Pump performance: 1-6 m3/hr 
 1-5 kPa head pressure 
 1725 RPM 

 
Control system:  The control system shall be designed for flow-through domestic hot water heating 
applications.  All sensors, wiring, and installation hardware shall be included. 
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Type: Variable-flow, constant temperature, electronic temperature controller, Celsius 
scale, surface or DIN rail mounting, LED display, minimum output 
adjustment. 

Minimum supply: 35 to 45 C 
Output: SPDT direct or reverse acting 
Input voltage: 24 VAC, 50/60 Hz  +/- 15%, 40 VA max. 
Ambient temp.: -34 to + 60 C 
Setback range: 0 to 10 C 

 
Control valve/motor:  Control valve actuator(s) must be compatible with the controller, and must be 
selected and supplied with the valve body as one assembly. 

 
Motor Type: Non-spring return, minimum force 100 kg 
Input: 24 VAC intermittent, 3-wire for two direction  
Valve: 20 to 80 mm diameter, two-way modulating motorized valve, flanged, cast 

iron body, steam/hot water application. 
Max. pressure: 50 kPa 

 
Shut-off valve:  Manual ball-type shut-off valve, 20 to 80 mm diameter, flanged-type, steel body, hot 
water/steam application. 

 
Pressure regulator:  Pressure regulation valve for a pressure range of 0 to 5 kPa, adjustable, 0.2 to 
3 l/s, connection size of 20 to 80 mm threaded or flanged, steel or bronze alloy body, EPDM or metal 
diaphragm.  

 
Filter:  Metal mesh filter for hot water heating systems.  Stainless steel mesh, in-line, replaceable 
cartridge type, flange connection.  

 
Max. Pressure: 50 kPa 
Mesh size: 12 
Water flow: 0.2 to 10 l/s 

 
Check valve:  Back-flow preventing check valve, 20- to 80-mm diameter, full-flow ball type, soft 
seat, pressure differential relief valve, threaded or flange connection, one-directional positive shut 
off. 

 
Piping:  Black piping DN 20 to 80, 4 to 6 ft long pieces, according to DIN standard. 

 
3. Accessories and Attachments - Water heating system shall be supplied with all necessary accessories 

and attachments required for proper function, operation, and maintenance.  
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4. Tools or Other Required Items - The DWH system assembly and/or all components shall be supplied 
with a sufficient amount of installation hardware, installation material, fasteners, gaskets, chemicals, 
and other items  necessary for complete assembly/installation.  Should special tools or simple jigs be 
required for the installation, these shall be provided with the material and parts.  Other expensive or 
otherwise special tools and/or equipment shall be specified in the offer and the price shall be 
provided.  Rigging, handling and assembly equipment and its size shall be clearly specified. 

 
5. Maintenance Requirements - The DWH station and all its equipment shall require only ordinary 

routine maintenance and seasonal inspection.  Maintenance requirements, such as cleaning, 
adjustments, lubrication, etc. shall be specified and maintenance personnel sufficiently trained.  

 
6. Spare Parts and Supplies Required - Bidder shall specify all spare parts and supplies necessary for 

normal operation and typically stocked for emergency repairs.  A list of such parts shall be provided 
and the price shall be included in the bid.  

 
7. Manuals - Standard and special installation and operating manuals and instruction shall be provided 

for all materials, parts, equipment, and components of the assembly or supplied separately, as 
required by standard manufacturer’s policy.  Operating manuals for the equipment shall be provided 
(2 copies).  Material safety data sheets shall be provided.  

 
8. Warranty Specification - Goods offered shall be covered by manufacturer’s standard warranty, or for 

at least 12 months from the date of delivery to purchaser, whichever is longer. 
 
9. Special Packing, Marking, and/or Delivery Instructions - Goods shall be properly packed for the best 

and most economical means of transportation from the manufacturer to the destination in Kyiv, 
Ukraine.  Packaging shall protect the material from weather and damage due to ordinary means of 
handling.  Marking and labeling of the material and its packaging shall be in accordance with 
manufacturer’s standards. 
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Technical Specifications (10) 
 
Project Name: KIBA 
Name of Item: Ceiling Fan 
Quantity: 347 
 
Technical Description 
 
1. General Description - Halls accommodating a large number of people are typically designed with 

excessively high ceilings to provide sufficient air supply.  High open space causes room temperatures 
to stratify.  As a result, the temperature difference between the floor and the ceiling may be as high 
as 10ºC, which results in discomfort and space overheating mainly during low and medium 
occupancy.  De-stratification of temperatures in high ceiling spaces is accomplished by application of  
large-diameter, slow-speed ceiling fans.  The use of ceiling fans eliminates the air temperature 
stratification and reduces temperature losses caused by overheating.  In the cooling mode, ceiling 
fans produce a slight air draft, which delays the use of air conditioning during periods of low cooling 
demand. 
 
The installation of ceiling fans requires the proper design and selection of the types of fans suitable 
for an individual application with respect to the interior design.  The measure includes the 
installation of all electrical and control wiring, installation of the fan, and its testing.  It is expected 
that a variety of designs will be used for application in cultural and some other buildings. 

 
2. Technical Specification - All fans and fan designs considered for the application must be of a 

standard design and have normal approval ratings (UL and/or Ukrainian agency responsible for 
approval of electrical appliances for general use).  Fans must be designed for installation on the 
ceiling and require no maintenance. 

 
Fan Type: Ceiling  fan with or without lighting fixture, large low-speed blades. 
Motor: Shaded pole, single phase, 220V, 50 Hz. 
Material: Any material compatible with electrical and fire prevention codes. 
Control: Manual and/or timer. 

 
3. Accessories and Attachments - Any accessories, such as grommets, seals, remote control (if 

applicable) shall be included.  If required, a power supply of required parameters shall be supplied 
including a battery pack with at least a 6-year life. Sensors (if applicable) and installation hardware 
shall be supplied. 

 
4. Tools or Other Required Items - Tools required for installation shall be specified.  Special tools or 

jigs shall be included with the shipment and its use shall be described in installation instructions. 
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5. Maintenance Requirements - Ceiling fans, once installed, shall not require any special maintenance. 
 
6. Manuals, Certification, and Data Sheets - Installation instructions shall be provided.  Certification of 

compliance with electrical, safety, and fire codes, and all certifications required for the use of the 
ceiling fans in Ukraine shall be provided. 

 
7.  Warranty Specification - Goods offered shall be covered by manufacturer’s standard warranty, or for 

at least 12 months from the date of delivery to purchaser, whichever is longer. 
 
8. Special Packing, Marking, and/or Delivery Instruction - Goods shall be properly packed for the best 

and the most economical means of transportation from the manufacturer to the destination in Kyiv, 
Ukraine.  Packaging shall protect the material from weather and damage due to ordinary means of 
handling.  Marking and labeling of the material and its packaging shall be according to 
manufacturer’s standards. 
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Appendix E 
 
 
 

Proposed Energy Efficiency Verification Process 
 
 
 Verification of energy efficiency improvements can be a very difficult and complex task.  The 
achieved reduction in energy consumption depends on many parameters:  1) the quality and accuracy of 
assumptions, calculations, and estimated efficiency improvements in the audit, 2) the quality of the 
installed technology, 3) the quality of the workmanship to install the measures, 4) the accuracy of the 
energy use evaluation/verification methodology used to quantify the achieved efficiency levels, and 
5) the ability to account for any changes in energy consumption due to changes in occupancy, physical 
changes to the building, and climatic conditions of a given year. 
 
 Quantification of achieved efficiency improvement is an important part of the project.  The borrower 
will want to know whether the investment is performing as expected and whether the planned efficiency 
improvements are achieved.  The technical experts who calculated the performance of installed measures 
are interested in the project results, which will allow them to verify the reliability of calculation methods 
and assumptions, and to identify the benefits for the future project. 
 
 This discussion provides the basis for a verification plan for the retrofit of institutional sector 
buildings as identified in the Technical Assessment and the Lending and Implementation Assessment.  It 
is expected that this plan will undergo further development by the PIO at the direction of the Inter-
Agency Work Group as the definition of the project continues (note that the PIO and the Inter-Agency 
Work Group have not yet been established). 
 
E.1 The Verification Process 
 
 Energy efficiency improvements are defined as the difference between the energy consumption prior 
to and after installation of the energy efficiency measure.  Therefore, it is important to establish baseline 
energy consumption for each building under the existing conditions and to perform energy consumption 
measurement after the installation. 
 
 It is obvious that the energy consumption during each particular heating season is dependent on 
several factors, such as changes in building occupancy, schedule, and weather.  These factors affect the 
total energy consumption together with energy consumption reduction by the efficiency measures.  To 
evaluate the direct effect(s) of the efficiency measures, the effects of other factors must be eliminated, 
and all parties involved must have a full understanding of and agree with the evaluation methods. 
 
 Evaluating performance of energy conservation measures may be very difficult and sometimes highly 
misleading if not completely understood.  To establish a reliable means of evaluating energy efficiency 
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investments, the DOE developed the North American Energy Measurement and Verification Protocol 
(NEMVP) (DOE 1996).  It is recommended that the ‘Whole-Facility Or Main Meter Measurement’ 
option as described in the NEMVP (DOE 1996) be used. 
 
 Retrofit of each building involves several efficiency measures, such as the substation, installation of 
weatherization materials, etc.  Many of the measures are interactive, and when installed together, it may 
not be possible to establish their individual impact on energy savings (in other words, it is not possible to 
assign precisely the percentage of energy efficiency improvement due to each particular measure).  
Therefore, it is recommended that verification of efficiency improvements be performed for the entire 
package of measures installed in the building. 
 
E.2 Data Collection 
 
 Key components to verification are the installation of heat meters, providing for frequent collection 
and reporting of consumption data, and analysis of the data to verify performance of the installed 
measures.  To the extent possible and practical, heat metering equipment will be installed in each 
building one heating season in advance to allow for a full heating season to collect baseline energy 
consumption measurements.  Although available from other sources, it is recommended that ambient 
weather conditions also be collected during the heating season for proper data normalization.  Major 
reasons for collecting ambient weather data are that this type of data may not be available from local 
sources, and there is a 6-month delay in obtaining the data from the National Climatic Data Center in 
Washington, D.C.  
 
 Table E.1 illustrates possible installation schedule by building type and heating season and also 
illustrates the staggered installation of heat meters and efficiency measures to enable the development of 
a baseline.  This table separates the installations into heat meters and efficiency measures.  Heat meters 
and control systems are most effective when installed at the same time.  The actual installations would 
take this into account by completing the installation to accommodate the control systems, but not 
completing the installation of the control system or not enabling the control system, to permit the 
collection of baseline data to support the verification activity. 
 
 It is proposed that the heat meters be read by the onsite building manager/operator on a daily basis 
for the 98/99 heating season and at least once a week during the subsequent heating seasons.  When 
recording consumption data, the meters should be read on the same hour for the daily readings and on the 
same day and hour for the weekly readings.  This data will then be transmitted to the PIO to estimate 
baselines for the building categories. 
 
 It is also proposed that ambient weather data be collected on a daily basis by the PIO for at least one 
location in the city. 



 E.3 

Table E.1.  Illustrative Installation Schedule by Building Type and Heating Season 
 
Installation Of Heating Season 
 98/99 Phase I 99/2000 2000/2001 2001/2002 Total 
Heat Meters 
 Healthcare 
 Education 
 Cultural 
 Total 

 
100 
100 

0 
200 

 
120 
598 
20 

738 

 
119 
598 
23 

740 

 
0 
0 
0 
0 

 
339 

1296 
43 

1678 
Efficiency Measures 
 Healthcare 
 Education 
 Cultural 
 Total 

 
 

25(a) 

25(e) 

0 
50 

 
 

105(b) 
430(f) 

0 
535 

 
 

159(c) 
430(g) 

20(i) 
609 

 
 

50(d) 
411(h) 

23(j) 
484 

 
 

339 
1296 

43 
1678 

(a) Included in the heat meter installations in the 98/99 heating season. 
(b) 75 have had heat meters installed in the 98/99 heating season, and 30 have had heat meters installed 

in the 99/2000 heating season. 
(c) 90 have had heat meters installed in the 99/2000 heating season, and 69 have had heat meters 

installed in the 2000/2001 heating season. 
(d) The remaining 50 have had heat meters installed in the 2000/2001 heating season. 
(e) Included in the heat meter installations in the 98/99 heating season. 
(f) 75 have had heat meters installed in the 98/99 heating season, and 355 have had heat meters installed 

in the 99/2000 heating season. 
(g) 243 have had heat meters installed in the 99/2000 heating season, and 187 have had heat meters 

installed in the 2000/2001 heating season. 
(h) The remaining 411 have had heat meters installed in the 2000/2001 heating season. 
(i) These 20 have had heat meters installed in the 99/2000 heating season. 
(j) These 23 have had heat meters installed in the 2000/2001 heating season. 
 
 Coupled with the collection of daily data, it is suggested that the 50 buildings with control systems 
installed in the 98/99 heating season have the control systems enabled and disabled in alternating 2-week 
periods.  This will provide for an increase in the sample size to estimate baseline consumption and, at the 
same time, permit an estimation of the postefficiency conditions to be estimated and evaluated. 
 
E.3 Calculating Efficiency Improvement 
 
 A statistical estimation procedure is recommended where baseline consumption would be specified 
as a function of building size, operating hours, outdoor temperature, and perhaps other factors specific to 
the building type.  The postinstallation (of the efficiency measures) consumption would be specified with 
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the same equation plus a constant term (often referred to as a dummy variable) to provide for a decrease 
in consumption and/or an interaction term(s) to recognize a change in the behavior of consumption to the 
energy efficiency measures.   
 
 Significant deviations between actual and modeled baseline and postefficiency improvement 
consumption would be examined in detail by the cognizant PIO staff.  Experience indicates that 
deviations are to be expected, but easily explained.  The daily data collected in the first year will enable 
the development of a more robust set of equations to perform the subsequent verification. 
 
 Aggregate values of pre- and postefficiency improvement heat energy consumption will be used to 
support programmatic level verification by building category.  Disaggregate values of pre- and postheat 
energy consumption, perhaps as disaggregate as the building level, will be used to identify, diagnose, and 
correct significant variances. 
 
E.4 Related Verification Data and Results Applications 
 
 The heat meter data will also be used in the following activities to maximize energy efficiency 
improvements and ensure persistence: 
 
• Audit.  To support the calibration of computer models and improve the accuracy of the energy audits 

of the individual buildings. 
 
• Incentives.  To support the award of incentives (based on the verification) provided to organizations 

to foster participation. 
 
• Training.  To support the structure and content of training programs developed for and provided to 

building management staff. 
 
• Operations and Maintenance.  To support feedback provided to building management staff on the 

effects of day-to-day operations. 
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