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INTRODUCTION

This paper describes the initial incentives analysis
undertaken in the Krakow Clean Fossil Fuels and Energy
Efficiency Program. It presents results for one of the
alternatives for reducing emissions from Jow-stack sources
- the conversion of solid fuel-fired boilers in the Old
Town area of Krakow to gas.

The primary objective of incentives analysis is to define
and evaluate incentives that the City could offer to
encourage implementation of options under investigation
in this project Within each subproject, one or more
options are selected for incentives analysis. Based on an
economic analysis of each of these options, possible
incentives are identified. The incentives are then
evaluated in terms of their technical and legal feasibility,
cost, and effectiveness.

The first step is to identify worthwhile options for
reducing emissions from low-stack sources. The testing
and engineering portions of the project have identified
technically feasible options and their costs. Once the
technical options are identified, the question of how to
implement them becomes all-important.

Implementation barriers and issues must be identified.
These can include infrastructure needs such as gas or
electricity distribution system modernization or expansion
of fuel supply or production activities. Ash disposal
methods and costs may be important for some options.
Consideration of these issues assists in defining those
activities which must be included in economic analyses
and helps in identifying targets and levels of possible
incentives.

Legal and institutional barriers also need to be identified.
These can include building and energy code requirements,
as well as social issues which may affect residents'
willingness or ability to change their behavior.
Experience has shown that in most cases people do not
adopt new technology quickiy or easily. This may be due
to lack of information, or because making a change is
troublesome, or because it costs too much. Identification
of these barriers helps identify possible incentives and
may also be important to potential investors.

Economic analyses are performed from the fuel or
equipment supplier point of view, from the fuel
distributor point of view, and from the end-user point of
view, as appropriate. Costs should be determined on a
life-cycle basis, taking into consideration both investment
and operating costs. Uncertainties need to be explicitly
identified (for example, fuel price projections), and
sensitivity analyses undertaken. Equity issues should be
addressed. These economic analyses are not meant to
substitute for the detailed analyses that would be
undertaken by a potential investor, but rather to provide
direction and assistance in identifying incentives.

The next step is to identify and design possible incentives
to overcome barriers to implementing the option under
consideration. There are three generic types of policies or
incentives that can be used to encourage a particular
action. These are regulation, financial incentives, and
information programs. Each has unique advantages and
costs which must be evaluated for specific situations.
Combinations of different types of incentives are often
the most effective; the way they are implemented,
including the institutional framework, can often
determine the success of a policy.

Regulation includes air quality standards, fuel quality
standards, emission standards, equipment standards, and
licensing and zoning regulations, along with enforcement
mechanisms. Economic incentives include fees, tans,
subsidies, and market creation (for example, emission
trading). Information policies include public relations and
information campaigns, and may also include negotiated
agreements with polluters and/or manufacturers.

Incentive identification and evaluation must also consider
the feasibility of actual implementation. A legal
evaluation identifies what kinds of regulation are possible,
and which level of government has the authority to
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impose them. The economic portion of the incentives
analysis determines if economic incentives are necessary
and how much they would cost. The results of the
incentives analyses are a set of recommendations to local
authorities.

APPROACH TAKEN IN KRAKOW

The analysis presented here focuses on Old Town • the
center of Krakow and it's most prestigious and precious
part. About 20 years ago the City began to convert all
coal-fired boiler houses located within the town walls into
gas-fired ones. A central gas network for this project was
built and then the project was interrupted. Natural gas
was selected to be the right medium to replace coal fired
boilers in local boiler-houses in part because the
infrastructure under the Old Town does not permit
extension of the district heating system into this area.
Thirty-three solid fuel-fired boiler houses remain to be
converted.

The following tasks were undertaken as part of the
incentives analysis for gas conversion:

a) collection of data pertaining to existing coal and
coke fired boiler houses using a questionnaire filled
out by boiler house operators or direct interviews;

b) analysis of existing Krakow Development Bureau,
EKOPOL, and ENERGOEKSPERT study data •
these data regarded mostly engineering and
environmental aspects of coke fired boiler house
exploitation;

c) forecasting gas prices;
d) analysis of operating expenses for coal fired boiler

houses for 1992-1996;
e) analysis of operating expenses for projected gas fired

boile* houses for 1992-1996;
f) analysis of the return of investment for the ten

sample boiler houses;
g) scheduling of an order of elimination of boiler

houses based on the following criteria: existing
environmental threat, possible extent of the
reduction of emissions, emission reduction per US
$1 in capital investment;

h) conversion program feasibility study under existing
conditions with respect to the boiler houss
operators' legal and financial status;

i) study of the feasibility of the introduction of a new
organizational structure and of local government
participation;

j) study of selected incentives and stimuli required for
the program implementation;

k) study of the feasibility of founding a non-profit
organization to implement the program;

I) study of legal statutes in the following fields:
- environmental protection and management

statutes;
- financial and tax statutes;
- local government statutes;
- rent controls; and
- administrative law.

Economic analysis was performed in order to identify
whether conversion of coal fired local boiler houses into
gas fired ones can be carried out without incentives. A
sample of 10 representative boiler houses were evaluated
and the results generalized for all 33 boiler houses
selected for conversion. The 10 representative boiler
houses were selected on the basis of the following
criteria:

• location of a proposed gas boiler house within
host building;

• output of a proposed gas boiler house;
• cost of coal to gas conversion; and
• type of owner (i.e. conversion capital investor).

The following customer makeup has been determined for
all 33 boiler houses:

For profit businesses
Residents
Non profit organizations

51.5%,
36.4%,
12.1%.

The economic analysis performed by POLINVEST
determined the required Conversion Capital Cost SahsMy
for each boiler house. The Conversion Capital Cost
Subsidy equals negative value of NPV calculated for the
investments. The subsidy was calculated for two required
Return of Investment periods: 10 years and 20 years.

Social and Legal Considerations

POLINVEST had to consider carefully the social
environment of conversions. 45 years of central planned
economy caused a wide spread reluctance towards any
kind of administrative pressure. The only acceptable
administrative activities are subsidies and tax exemptions.
Inhabitants of Krakow try to avoid group activities, too.
The above mentioned facts favored strongly individual
sources of energy, e.g. coal fired boiler houses.

In the present legal environment there is no exclusive
public institution responsible for environmental issues.
The power in this area is distributed between
governmental institutions (especially agencies of local
governmental representative - voivod) and local



authorities (Gmina). Main prerogatives of voivod office
and other governmental agencies, as Car as environmental
issues are concerned, are the following:

a. Exempting from income tax the expense of capital
investment for business and environmental
protection purposes and expenses for energy
conservation measures, particularly the expenses for
the purchase and installation of heat and water
meters; and to determine procedures and conditions
for qualifying these expenses for exemption from
taxes (Article 18, paragraph 7 of the Corporate
Income Tax Act).

Main prerogatives of Gmina office, as far as
environmental issues are concerned, are the following:

b. Levying the following fines (pursuant to the January
31,1980 Art Regarding Environmental Protection and
Management (Congressional Reports #3 , item 6, with
subsequent amendments)):

i) discharge of waste water non compliant with
statutory requirements into water, onto land,
or into state owned sewer systems;

ii) exceeding of amounts or types of atmospheric
emissions determined by the appropriate
voivod;

iii) exceeding of noise levels determined by the
appropriate voivod;

iv) destruction of landscaped areas, trees, and
bushes by inappropriate earth work or use of
heavy equipment, plant, or use of chemicals in
a manner harmful to animal or plant life;

v) unlicensed removal of trees and bushes;
vi) collection or discharge of waste in areas not

authorized for such use, or in violation of
specified requirements.

Revenues from above listed fines constitute the National
Fund (40 percent) and the Voivodship Fund (60 percent).
Both funds are to be engaged in environmental projects.

c Determining, after a motion from, and in
consultation with, voivodship historical monument
curators, requirements for the construction industry
in their jurisdiction or ordering the removal,
rearranging, or rebuilding of specific buildings, or
issuing other appropriate orders related to historical
urban areas and historical building complexes named
in the national register of historical monuments.
(Pursuant to article 20 of the February 15,1962, Act
Regarding Museums and Protection of Cultural
Objects).

a. Imposing a real property tax (which is a local tax).
Rates and exemptions related to this tax are set for
the City of Krakow by City Council resolutions.
Collected taxes are paid into the municipal budget
Maximum tax rates are set by the Minister of
Finance, by executive order (The January 12,1991
Act Regarding Local Taxes and Fees (Congressional
Reports #9, item 31, with subsequent amendmeats:
Congr. Reports 1991, #101 item 44, 1982 #21
item 86)).

b. Ordering a plant and/or equipment operator
(including operators of coal fired boilers and other
heat delivery systems) to perform, within a specified
time, appropriate actions to limit the environmental
burden of the plant and/or equipment In case of
non compliance the Gmina authority may order the
closure of subject plant and/or equipment (Pursuant
to article 76 of the January 31,1980 Bill Regarding
Environmental Protection and Management
(Congressional Reports # 3 , item 6, with subsequent
amendments)). The above mentioned statutes apply
to all entities whose actions pose environmental
hazards (pursuant to article 64 of the above
mentioned bill).

The possible fields of cooperation between Gmina
Council on one side and the voivod and the State
Environmental Inspector's office on the other may be the
following: imposing fees and fines, promoting and
supporting applications by boiler bouse owners who apply
for environmental fee and fine extension and forgiveness
on project completion contingent on the conversion of
their boiler houses from solid fuel to gas firing.
Unfortunately, up to now Gmina and governmental
institutions have not been closely cooperating each with
others.

PUBLIC RELATIONS

The scope of the public relations campaign was based on
the results of a survey on Krakow citizens* attitudes to
the low-emission problem. The main conclusions of the
survey were as follows:

Citizens are aware of the importance of air pollution
problems for their individual lives:

a. Almost 80% of Krakow citizens consider air
pollution problem to be important



b. Only 6.3% of Krakow citizens consider air pollution
in the city area as not being hazardous for their
health.

Citizens tend to blame industry rather than local boiler
houses for the air pollution:

a. 70% of Krakow citizens consider either Huta im.
Sendzimira (Metallurgical Factory) or traffic to be
the main sources of air pollution.

b. Only 8.3% of them consider low-emission sources to
be the most dangerous air polluters. This percentage
is significantly higher in the Old Town where it
reaches almost 20%.

Citizens stress that the Municipal authorities should feel
responsible for the air pollution problem and are willing
to accept any municipal activities leading to decreases in
the emission levels:

a. 54% of Krakow citizens would agree to pay more
taxes (or a special tax) to cover environmental
expenses of Gmina.

b. More than half of them would accept to pay more
than 5% average salary for the purpose at point a.

On the other side 44% of citizens maintain that, so far,
municipal activities are non-effective.

Based on the survey results the following principal aims
of the public relations campaign were defined:

a. to inform the Krakow residents on the consequences
of low emission;

b. to inform the residents about the Polish-American
Program, its assumptions, aims and consecutive
results;

c. to create positive feeling towards the Program;
d. to inform the residents about the ways of energy

saving;
e. to stimulate the Krakow Old Town residents to use

suggested solutions.

NBS plans to use the following public relations tools for
efficient implementation of the Program:

a. press releases reporting the achievements of the
Program and important events connected with
implementation of the American-Polish Program.

b. Briefings for the key local journalists and journalists
from magazines dealing with energy issues and
environmental protection.

c. Seminars devoted to air pollution problems and
different methods to solve them as well as to
presentation of the results of the Krakow Program.

d. Edition of educational materials - brochures
explaining the Program and presenting what has
been done so far.

e. Production of educational film focused on the
Program's achievements.

TYPES OF INCENTIVES

POLINVEST had divided all possible incentives into
three groups:

a. Incentives Resulting in Conversion Capital Cost
Decrease

b. Incentives Resulting in Increased Profits for Boiler
House Owners Following the Conversion

c Non Financial Incentives

The two former groups consist of financial incentives.
Incentives were classified according to their influence on
different factors of investment analysis.

POLINVEST had to consider the following limitation on
incentives:

a. a difficult financial position of Gmina nothing with
reluctance towards direct financial support of any
investment projects and tax exemptions,

b. uncertain local, legal environment: the ownership
status of many real-estates in the Old Town had not
been clarified, ye£, many juridical entities were in
process of ownership and organizational
transformation,

c limitations set by the Law:

# The Local Government Act provides for a
possibility of levying new taxes for public objectives
exclusively by • local RRRMMNB. Current
legislation makes it impossible to levy new taxes on
Krakow's residents by the Gmma Counci!, even if
the objective were to protect the region's natural
environment

# The Rent Control Act, along with its
accompanying specific regulations, preclude rent
increases for municipal and employer provided
building tenants, as these are set by executive order



of the Council of Ministers (the Cabinet) at about
30 percent of apartment maintenance cost. The
remainder is subsidized in part by Gminas and in
part by the State, through the Gminas.

Incentives Resulting in Conversion Capital Cost Decrease

a. Property Tax Deduction for Multi-Unit Property
Owners for Replacement of So'td Fuel Fired
Heating Systems with New Gas Fired Systems

b. Income Tax Deductions for Donations Made by
Incorporated Entities for Implementation of Projects
Related to the Program

c. VAT Sales Tax Exemption or Deduction for Project
Implementation

d. Exemption from (or Deduction on) Import Tax and
Customs Duty for Importers of Equipment Under
the Program

e. Rent Reduction for Apartments (or Commercial
Units) for Residents (Tenants) Who Replace
Existing Heating Systems with Gas Fired Systems

f. Suspension (or Forgiveness) of Collection of Fines
and Fees Levied for the Use of the Natural
Environment In Exchange for Designating These
Amounts on Capital Modernization Projects

g. Preferential Credit

h. Environmental Protection Fund Subsidies and Loans

i. Capital Cost Decrease Through Selection of Cost
Effective Plant and Technology

j . Subsidies from Krakow's Gmina Environmental
Protection Fund

Incentives Resulting in Increased Profits for Boiler
House Owners Following the Conversion

a. Individual Income Tax Deduction for Capital
Expense Related to Heating System Improvements

b. Property Tax Deduction for Multi-unit Property
Owners for Replacement of Solid Fuel Fired
Heating Systems with New Gas Fired Systems

c. Gmina Subsidies for Cost of Heating

Non-Financial Incentives

a. Building Permits for Remodelling Multi-Unit
Buildings on the National Register of Historical
Monuments and Other Multi-Unit Buildings

b. Administrative Orders to limit Plant- and
Equipment-Caused Environmental Hazard

c. Gas Fired Heating System Requirement for New
Construction on Geared Lots in the Old Town

SAMPLE RESULTS FOR KRAKOW

Cash flow analysis for the 10 representative boiler houses
showed that investment costs would not be recovered over
the life of the equipment Therefore, the amount of
subsidy that would allow recovery of investment costs was
calculated. The mean weighted conversion capital cost
subsidy percent for the ten representative boiler houses is
as follows:

a) 77.83 percent for a 10 year term of full return on
investment;

b) 77.40 percent for a 20 year term of full return on
investment

Based on the above weighted means, subsidy amounts
were calculated for the 33 boiler booses. The required
subsidy as a percentage of total capital costs are
presented in the Table 1.

Implications of increasing the cost of heat to residents
were also examined. Taking an assumption that the
conversions cannot cause any price increase for end users
the cost increase had to be covered by a subsidy to the
heat price. The amount of increase in heat price necessary
for boiler-house owners to recover the investment costs
was determined for the 33 boiler houses using as the
index the weighted mean price subsidy for the ten
selected boiler houses. This index was determined
separately for subsidies ensuring full return on investment
in 10 and in 20 years. This index was then multiplied by
the number of GPs of heat generated by the 33
boilerhouses. Mean subsidy to the price of heat in GPs
was determined in the following way:

a. a weighted mean heat price per GJ was dew a

b.

for the ten selected boiler houses (at heat generation
operating cost of a coke fired boiler house);
a weighted mean heat price per GJ was determined
for the ten selected boiler houses (at a level ensuring
full return on investment in ten years);



Table 1. Conversion Capital Cost Subsidy Aaomts for 32 Boiler Houses

Data Obtained for 10 Boiler Houses from Economic Studies

#

1

2

Capital expense per BRK
[USS]

330,726

Mean Single Boiler House Subsidy

Subsidy Ensuring Full Return
on Investment in 10 Years

[Percent of
Cap. Cost]

78.83

78.83

[USS]

260,713

26,071

Subsidy Ensuring Full Return
on Investment in 20 Years

[Percent of
Cap. Cost]

77

77

[US$1

256,153

25,615

Results Generalized for 33 Boiler Houses Using Percenuge Indices Calculated for 10 Boiler Houses

3

4

743,222

Mean Single Boiler House Subsidy

78.83

78.83

585^86

18,309

77

77

575,638

17,989

Capital Cost Subsidy for 33 Boiler Houses as of 1.20.1994, Calculated at Mean NtL Bank of Poland of $1 *
22. 21,655 (Table 14/94). Data in ZL Million.

5 44,585 65,077

Table 2. Weighted Mean Heat Price Per GJ for the 10 Selected Gas Boiler Houses Ensuring Foil Return m
Investment in 20 Years

#

1

1

2

3

4

5

6

7

8

9

10

Address

2

Rynek Gtdwny 43

Slawkowska 12

Florianska 45

Mikoiajska 13

Sw. Marka 17

Sw. Marka 8

Sw. Marka 34

Rynek Gtdwny 47

Pijarska 1

Sw. Kny2a4

Total (#1 through #10)

Weighted Mean (Total Col.6/Toul
Col.3)

•91/-92
Season
Heat
Sales
[GJ]

3

122

694

1,111

521

694

1462

1,840

1,042

1302

6,076

14,964

Price at
Operating Cost

for a Coke
Boiler House in
1994 [US $/GJ]

4

11.61

11.07

8.41

11.65

11.86

8.68

8.88

7.64

7.62

737

Price Ensuring
Full Return on
Investment in

20 Years
[USS/GJ]

5

18.70

12.18

1236

14.10

11.98

10.07

1030

13.04

10.90

10.17

10.99

Total Cost 1
(Operating) of 1

Heat Generation 1
CoL4zCoL5

[USS]

6

2^81.40

8,452.92

13,731.96

7346.10

8314.12

15,72934

18.952.00

13,587.68

14,191.80

61,792.92

164380.64



c a weighted mean heat price per GJ was determined
for the ten selected boiler houses (at a level ensuring
full return on investment in 20 years);

d. the subject weighted mean for a 10 year return on
investment is the difference between the price
defined at b. and a.;

e. the subject weighted mean for a 20 year return on
investment is the difference between the price
defined at c and a. • results are shown in Table 2.

Heating fees will vary, depending on heat generation cost
and building insulation. Discontinuing state subsidies will
result in an approximately 30 percent heating cost rise for
tenants and apartment owners. In Polinvest's opinion, the
additional burden of an increased heating price may not
possibly be borne by these customers. The remaining
heat customers consist of businesses, who now pay for
heating at coke fired boiler house generation cost plus a
profit margin, and boiler house owners.

If the Gmina were to introduce price subsidies, the total
cost to the Gmina would be much greater than the cost
of capital investment subsidies.

Considering limited City Hall means, the need to allocate
these means in a most effective manner, and the principal
objective, i.e., reducing emissions, Polinvest suggests the
following way to subsidize conversion capital cost:

a. 80 percent of conversion capital cost should be
refunded for 10 boiler houses that meet the
following conditions:
• belong to the 20 top boiler houses with regard to

emissions reduction;
• emissions reduction per 21.1 million in capital

cost is more than 10 kg.
b. 50 percent of conversion capital cost should be

refunded for the remaining boiler houses.

The amount of subsidy (for all projects) was estimated to
be US $759,858. The order (sequencing) of conversions
and the amounts of individual subsidies should follow the
criteria of subsidy amount That means that the 10
conversions listed at a. should be subsidized in the first
phase while remaining in the second one.

Subsidies were also calculated with fuel price projections
provided by the U.S. Department of Energy. These prices
were higher and increased more rapidly to Western-level
prices; the Polish prices approach these prices near the
end of the planning time-frame. Analysis with these fuel
prices showed that a much higher subsidy would be
required. The implication of these results is that the

longer the Gmina waits to
incentives, the more it will cost

implement economic

The use of incentives in the form of beat price subsidies,
conversion capital cost subsidies, or property tax
exemptions will result in all customers buying beat at
generation cost (at cost of generating in a solid fuel fired
boiler house).

An environmental effect of the conversions will be
obtained through a significant reduction in low emission
of such substances as: SO* CO, NO, and CH* The
expected reduction rate will vary from 76 to 97%,
depending on the boiler house, in an especially calculated
Equivalent Emissions. Equivalent Emissions represents a
combined emission of the above mentioned hazardous
substances.

As an indicator of reduction efficiency POLINVEST
selected a ratio of Equivalent Emissions decrease per
1,000 USD. The Table 3 shows this ratio for 33 boiler
houses.

In order to support the process of low emission
elimination from the Old Town Gmina should undertake
the following actions:

a. The Gmina may award financial assistance,
extended from its funds to boiler bovse
operators who commit to converting to gas
firing. This may take the form of a property tax
exemption not only in one fiscal year, but in •
number of years, until all conversion capital
cost is recovered. The City Council may enact
such incentive by a resolution.

b. The Gmina Council may resolve to create a Gmma
environmental protection fund pursuant to the
Environmental Protection Act and allocate the
majority of its monies in a ghen year to assist the
program of solid fuel to gas boiler house conversion.
The fund's revenues come from a portion of fees and
fines for business use of the natural environment.

c. Krakow's City Council may lower salients
for space the Gmma rents and put a moratorium on
future rent increases for a number of yean for those
commercial tenants who participate financially in
boiler house conversion.

The Gmina Council should work more closely with
the voivod (local governor) and the State
Environmental Inspector's office with regard to fees



Table 3. EmisakMU Reduction per US $1 Thousand in Coartnkm Capital Coat

#

1

2

3

4

5

6

7

8

9

IG

11

12

13

14

15

1 1<s
1 17 1

1 Address

Rynek Giówny 7

Rynek Giówny 34

Grodzka63

áw. Marica 34

áw. Tomasza 31

PL Mariacki 8

PI. Szczepanski 8

Rynek Gtówny 8

MikoUjska 13

Sw.Krzyza4

áw. Marka 8

Rynek Gtówny 47

Rynek downy 6

Szpitalna 30-32

Slawkowska 12

áw. Marka 17

Pijarska 17

Equivalent
Emissions
Decrease

Relative to
Pte-

Conversion
Conditions

[kg/season]

4,018

7370

12,715

11,568

25342

5316

7,201

6¿56

5,704

22,109

5,242

7,553

4,119

9,934

2,722

2¿34

8,173

Decrease
per S

1,000 in
Capital

Cost

[kg]

1,411

994

376

359

359

328

313

300

273

250

226

212

201

190

156

#

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

151 1 33

.47 1

Address

Pijarska 1

Wftlna3

PI. Szczepanski 4

Rynek Giówny 44

Rynek Giówny 13

PI. Szczepanski 1

áw. Jana 2

Florianska 32

Brackaî

Rynck Gtówny 43

áw. Tomasza 24

Slawkowska 20

Florianska 28

Rynck Giówny 27

Florianska 45

Szpitalna 38

Equivalent
Fjniffiofif
Decrease

Relative to
Pre-

Conversion
Conditions

[kg/season]

4,476

2,650

2,199

1,950

3,925

5333

1036

2357

1,546

394

1,795

570

1,018

6,552

1,222

1,409

Decrease
peri

1,000 in
Capital

Cost

[kf]

147

121

121

120

116

114

107

96 1
89 1
80 1
63

57

54

53

46

45

and fines and it should promote and support
applications by boiler house owners who apply for
environmental fee and fine extension and forgiveness
on project completion contingent on the conversion
of their boiler houses from solid fuel to gas firing.

e. The Gmina should make more frequent use of the
following provisions of article 76:

"1. A Gmina agency may order an operator of
a machiiis, plant, or other equipment to

perform specified pro-environmental actions
within a specified time.
2. In cese of a failure of an operator of a
machine, plant, or other equipment to comply
with the order specified in paragraph 1 above,
a Gmina agency may order that die ose of the
subject machine, plant, or other
environmentally hazardous equipment be
stopped."



CONCLUSIONS AND RECOMMENDATIONS

This effort is identifying specific incentives that may be
used by Krakow city officials to encourage residents to
change the way they heat their homes and businesses in
order to reduce pollution. This paper describes the
incentives study for converting small coal or coke-fired
boilers to gas in the Old Town area. A similar study
looked at incentives for expanding the district heating
system and future analyses will be performed for home
stove options.

This analysis shows that the conversion to gas requires an
economic incentive for boiler owners. The study
identifies the legal basis for possible City action and
recommends the most cost-effective approach. Some of
these incentives may be appropriate for others who have
similar problems and wish to implement similar solutions.

Equally important for other cities and localities are the
process we have developed and the general lessons
learned during this project We can recommend some
guidelines to help guarantee successful identification and
adoption of incentives. First, carefully select the options
to evaluate. A solid technical analysis is crucial so that
effort is not wasted on options that are ineffective,
impractical, or too costly. In addition, the list of options
should be developed with input from residents and local
politicians.

Second, carefully select the data to use in the analysis. In
Krakow, the economic portion of the incentive analysis
used technical data from other parts of the project, such
as boiler efficiencies determined in the testing program.
These technical assumptions can dramatically affect the
results, so it is important to examine these assumptions

<d document data sources. It is important f a t all
project participants agree on these assumptions, so they
will support the results.

Other assumptions, such as fuel prices and discount rates,
are less certain in the time frame required for life-cycle
costing and long-range planning. Therefore, alternative
assumptions should be evaluated with sensitivity analyses.
In this way, a range of possible futures can be identified
and decision-makers will better understand the
implications of their decisions. Defining alternative
futures can be the most contentious part of the entire
process.

All three generic types of incentives must be considered.
To help guarantee that the recommended incentives will
be adopted, it is important to understand the information
needs of local officials and decision-makers. It can be

helpful to work with local officials early in the process to
ensure that their concerns and questions are addressed.
Equally important is to present a dear, concise summary
of the analysis and its results. To be effective this
summary should include the implications of choosing
particular incentives, such as their cost.

Finally, a combination of incentives usually works best.
Offering economic incentives will not be effective if
residents are not aware of them, or if the process is
complicated. Even if regulations are imposed, the public
must be informed. Some options, such as improved
operating procedures for home stoves, may not involve
increased costs. For other options, costs to users may go
up. It is important that the public understand why a
particular policy is being adopted and what benefits may
accrue. Public support is essential to the successful
implementation of any policy.
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