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Executive summary

This report presents results of the survey on affordable rural biomass 
household heating solutions in the Republic of Moldova. One of main 
objectives of the survey is to provide sufficient and relevant information 
concerning the feasibility of implementation and promotion of afford-
able biomass- based heating systems in rural areas, in the context of the 
entire value chain.

In accordance with terms of reference, survey can be divided into part 
that describes current demand for heating solutions, description of ex-
isting supply of heating systems and promotional part that would make 
a connection between supply and demand.

For proper understanding of heating habits in rural area of RM was 
conducted a public opinion survey where 1300 respondents were ques-
tioned. Methodology used in the survey provided +/- 2,7% error mar-
gin. 

During the survey, household owners were asked about certain aspects 
of their habits that are connected with heating systems, these are:

•	 Rural household characteristics. Most of households (82%) in ru-
ral area were built more than 20 years ago. Main building materials 
are loam brick (56%) and sand-lime brick (27%). Only 8% of house-
holds are thermo-insulated. Residence surface area ranging from 41-
150 m2, and average surface of rural household is 82 m2.

•	 Agricultural lands and their cultivation as a potential source 
of biomass fuel. Average surface of arable land, owned, per house-
hold is 1.56 are. Most popular crop cultivated is corn. Up to 46 % of 
households do not exploit agricultural wastes.

•	 Heating solutions characteristics. Only 18% of households heat 
entire house. Average heating area is 38 m2. Brick stove is the most 
popular heating solution (84%). The most used fuel is wood (90% of 
cases) and coal (34%) or combination of these. Reason for using this 
kind of fuel is that household owner considers it cheaper (34%) and 
more efficient. Average cost of heating in rural area is 6000MDL.
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•	 Propensity to acquire biomass based heating systems. There is 
a little willingness to acquire biomass based heating system among 
households (“definitely” only 8%). However this is a result of lack of 
information concerning heating systems that work on biomass.

Further analysis and calculations made on the basis of conducted public 
opinion survey identified a set of characteristics of heating systems that 
would be attractive both to final customer and are economically feasible. 
These characteristics are:

1. Efficiency rate of heating systems 88-93%.

2. Investment in heating system begins to be feasible if heating area is 
not less than 75m2 

3. Biomass fuel form factor: pellets or briquettes

4. Heating systems type. Boiler or stove1

5. Affordable price of heating system:

a. Stoves

i. Pellet stoves. Affordable price varies from 660 to 1100 Euro 
depending on the income of the household.

ii. Briquette stoves. Range of the affordable price is from 360 
up to 600 Euro depending on the level of the income.

b. Boilers

i. Pellet boilers Affordable price range is 810 – 1600 Euro de-
pending on the level of the income

ii. Briquette boilers. Affordable price range is 533-888 Euro on 
the level of household’s income.

Stated above information was used as a base for elaboration of a deci-
sion tool that can be used both by the household owner when selecting 
the heating system and by potential local heating system producer when 
designing heating systems and establishing price for the final consumer. 
This tool takes into consideration criteria like:

•	 Availability of biomass fuel by type

1 Some of customers showed equal interest in both heating systems
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•	 Surface of the household

•	 Heating necessity e.g. Air heating alone, both air and water heating.

At the moment of elaboration of the survey 8 major importers of biomass 
based heating systems were identified. Important feature that was noted 
is that there was no differentiation in added value services provided by 
distributors. Each distributor provided services related to elaboration of 
the project, installation of equipment and its maintenance.

Mentioned above distributors, had in their product portfolio 11 brands 
from 8 countries (Poland, Italy, Germany, Ukraine, Czech Republic, 
Greece and Romania).

For analysis purposes were selected 41 models of biomass based heat-
ing systems. A main criterion of preliminary selection was the ability of 
heating system to heat households with the surface up to 150m2. From 
selected models (41), several solutions were selected for the range of 
typical households, in order to make economic and financial calcula-
tions. As a result it can be stated that:

•	 Biomass based heating systems, at the moment of the study, are 
found to be more efficient than any other combination of fuel and 
heating systems used in rural area.

•	 Efficiency of heating system is one of the most important criteria 
that gives competitive advantage Heating systems with efficiency 
of 88% and higher are considered to be most feasible ones.

•	 Intensity of use of the heating system plays an important role in 
terms of investment repayment and price of one GJ. Thus investment 
in heating systems that are used to heat bigger surfaces and heating 
water will be recovered faster.

Production of biomass based heating systems in RM is possible, as at the 
moment of elaboration of survey 7 companies demonstrated their will-
ingness to produce stated heating systems. However none of the compa-
nies expressed desire to produce heating systems to deposit with further 
sales. All of potential producers stated that they would produce heating 
systems only if 100% of the production batch will be sold (pull system). 
This demonstrates that yet having a capacity to produce local manufac-
turers are not willing to market biomass-based heating systems.
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Foreign producers of biomass based heating systems, which were not 
present on Moldovan market at the moment of the study, demonstrated 
little interest in Moldovan market as a place for business extension.

Public opinion survey demonstrated that household owners do not have 
sufficient information about biomass based heating systems. Thus mak-
ing this type of heating systems an innovative product which can be 
promoted using law of distribution of innovation. In accordance with 
this law, any group of people2, can be divided into: innovators/ naviga-
tors (most progressive layer of society), early adopters (people that will 
change heating systems only if they saw it already working), early ma-
jority, late majority and laggards. 

2 - Village, administrative region, community
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Introduction

Project identification
Project designation: “Market survey on affordable rural biomass 
household heating solutions”

Client: UNDP Moldova 

Contractor: “ProEra Grup” LTD

Contractor’s team:

1. Project Manager: Artiom Cociu

2. Consultant: Sergiu Uzun

3. Junior Consultant: Pavel Moraru

4. External Consultant: Vlad Raileanu

5. External Consultant: Mihai Bostan

6. External Consultant: Vitalie Gangur

7. CEO ProEra Grup: Gheorghe Efros

8. Vice CEO ProEra Grup: Ion Casian

Place of Public Opinion Research: Rural area of Republic of Moldova

Project objective: The general objective of the requested consultancy 
services is to conduct an in-depth survey of current systems in use and 
an analysis of biomass based energy efficient domestic heating systems, 
available equipment domestically and internationally and the potential 
for application in the RM.

To determine the suitable range of equipment subject to analysis, de-
velopment of equipment, performance criteria, such as price, energy 
source, technical specifications, etc. based on the survey of equipment 
currently in use and consumer preferences and demand. Based on the 
developed criteria, the service provider will assess the potential of local 
producers and importers to supply and deliver and service quality ef-
ficient biomass heating stoves. 
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Methodology

Public opinion survey:

In order to achieve the objectives set for the present study, it is proposed 
to carry out a quantitative research on a sample of 1 300 households, 
which will ensure data representativeness throughout the entire coun-
try, with a ±2.7% error margin and a confidence level of 95%. 

For securing territorial representativeness, the sample used shall be 
segmented based on regions (a total of 10 regions). Besides, the rural 
localities shall be grouped in accordance to the size of the locality: small-
sized (<1 500), medium-sized (between 1 501-3 000) and large-sized 
(>3 000). For detailed information about public opinion please refers to 
Annex 1: Public opinion survey methodology.

Research scenarios:

The performance of a heating system depends on different variables 
(e.g. heated area, fuel used etc.). Below are scenarios that were used in 
our calculations.

Household Area: (Based on survey)

•	 40m2

•	 75m2

•	 90m2

•	 110m2

•	 150m2

Household height – 268cm (average height of a household under sur-
vey)

Hot water: Not available / Available

Members of the household: 4.1 – (average number of family members in 
rural areas according to the National Bureau of Statistics of RM)

Average amount of hot water per family member in 24h. – 85l3

3 Decision #191 of Gouvernement of The Republic of Moldova as of  19.02.2002 
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Hot water temperature: 50°C1 

Initial water temperature: 5°C1

Average duration of heating season: 166 days4

Average air temperature during heating season: 0.6°C2

Target air temperature inside the house: 18°C2

Average temperature of the rural household during heating season: 14°C

Outside air temperature for the coldest period:-16°C5

Fuel and heating solution used:

For biomass based solutions, efficiency rates have been applied in ac-
cordance with the information provided by official distributors in the 
RM. The main criterion for choosing heating solutions was the ability to 
cover peck load (power of heating solutions), after which the most af-
fordable heating solution was taken.

Pellet Boiler / Stove Rate depends on scenario 
Straw pellets- 15 MJ/kg Price: 1800 MDL/t.
Briquette Boiler / Stove  Rate depends on scenario
Straw briquettes- 15 MJ/kg Price: 1800 MDL/t.
Low Rate Brick Stove (LRBS) Rate= 35% 
Coal- 25MJ/kg Price: 3000 MDL/t.
Wood (log wood) - 12 MJ/kg . Price: 940 MDL/t
Wood chips - 10.2MJ/kg Price: 940 MDL/t.
Wheat (straw) - 15.9MJ/kg 
Sunflower (straw) - 14.9MJ/kg 
Sunflower (husk) - 20.5MJ/kg 

Combination:

 Wood (80%) 12 MJ/kg

 Coal (20%) 25MJ/kg

4 СНиП 2.01.01-82, Moscow 1983
5 СНиП 2.01.01-82, Moscow 1983
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High Rate Brick Stove (HRBS)    Rate= 75% for coal (70% other 
fuels) 

Coal- 25MJ/kg Price: 3000 MDL/t.
Wood (log wood) - 12 MJ/kg Price: 940 MDL/t
Wood chips - 10.4MJ/kg Price: 940 MDL/t.
Wheat (straw) - 15MJ/kg Price: 940 MDL/t.
Sunflower (straw) - 14.9MJ/kg 
Sunflower (husk) - 20.5MJ/kg 

Combination:

 Wood (80%) 12 MJ/kg

 Coal (20%) 25MJ/kg

Natural gas Boiler    Rate=90%

Natural Gas -    48Mj/m3 Price:6.6 MDL/m3

An additional adjustment will be taken into consideration if people use 
their own biomass as a fuel. The adjustment will take into consideration 
an average amount of biomass available in the household and it will be 
assumed that a household owner will use pelletizing services6.

Economic calculations:

During the elaboration of economic calculations several approach-
es were used. These are:

Comparative analysis of investment costs for installation of biomass-
based heating systems with next best heating solution available on the 
market, in particular in the case of a heating system that works on natu-
ral gas.

Future Discounted Cash flow (FDC) method was used for an estima-
tion of the feasibility of investment in biomass-based heating systems. 
For this purpose scenarios with 8% and 14% discount rate were used. 
For a proper understanding of the feasibility of investments in biomass 
based heating systems, different variables were taken into account, e.g. 

6  - ProEra Team is convinced that this type of services can be very rapidly implemented in rural areas 
in order to cover biomass fuel necessities. 
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surface of heated area, water heating (available/not available), type of 
fuel used etc. (for results of calculations please see Table 21 and Table 
21. For details in methodology of calculation please refer to Annex 7.

Calculation of cost for one GJ of heat here should be mentioned that 
depreciation charge for most used heating system in rural areas can be 
considered fully depreciated. For details please refer to Annex 6

For a proper understanding of the affordability of biomass-based heat-
ing systems it is very important to have an integrated approach in ana-
lyzing the entire value chain. 

Figure 1: Supply  chain of biomass-based heating

Heating  
system

Household 
characteristicsBiomass fuel Production of 

Biomass fuel Biomass

The supply chain of biomass-based heating can be characterized by dif-
ferent variables, both financial (price of the equipment, price of fuel, re-
payment period) and non-financial (heat rate of the fuel, power of the 
heating system, availability of biomass based fuel etc.). Different combi-
nations of the above variables can influence the perception of affordabil-
ity of the heating system by the final consumer. Proper analysis of value 
chain variables and the final consumer’s preferences related to heating 
systems will give necessary information about the feasibility of using 
biomass-based heating systems in rural areas. 

Critical variables of the supply chain:

1. Biomass
a. Availability of biomass necessary for production of fuel in the vi-

cinity of the community 
b. Availability of biomass in the household

2. Production of biomass fuel
a. Availability of briquetting / pelleting services 
b. Flexibility in delivery and packaging

3. Biomass fuel
a. Shape of fuel (briquettes /pellets)
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b. Price for fuel
c. Price for briquetting / pelleting services

4. House characteristics
a. Surface of the house
b. Heating area of the house 
c. Thermal insulation
d. Age of the house
e. Other

5. Heating system
a. Characteristics of heating system (efficiency, power etc.)
b. Fuel used
c. Purpose of utilization (air heating, air and hot water heating)
d. Efficiency of the investment
e. Price for one GJ
f. Other

A holistic approach towards that analysis of the supply chain will pro-
vide necessary information related to the affordability of biomass-based 
heating systems, and contribute to the elaboration of an efficient and 
effective sequence of actions for the promotion of affordable biomass-
based heating in rural areas.
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Availability of Biomass 

One of the most important factors that can influence the quality of life 
of a community is availability of energy within its reach. The European 
Commission documents describe biomass as “the biodegradable frac-
tion of waste products and residues from agriculture (including vegetal 
and animal substances), forestry and related industry, as well as biode-
gradable fraction of municipal and industrial waste”7. In the present sur-
vey the notion of biomass will be attributed only to agricultural residues 
and their waste/by-products. The present market study has been carried 
out in the rural areas of the RM and has been aimed at analysing and of-
fering information regarding biomass sources that include agricultural 
residues and their wastes/by-products resulting from the agricultural 
activities in which both agribusiness enterprises and rural households 
are involved. Furthermore, the present study is focused on identification 
of the potential of using biomass in rural areas for heating solutions. The 
goal here is to find out if rural households, through their agricultural 
activity (formal or informal), generate sufficient volume of biomass so 
as to be considered feasible (with certain potential) for heating in the 
cold season, as well as to specify technical and economic criteria  of af-
fordable heating solutions for typical households in the rural areas of 
the RM.

During the study it has been established that, landowners who currently 
cultivate (agricultural activity) their own or leased lands make up 73% 
of the total rural population of the RM (Figure 2). Also it has been 
revealed that landowners from the southern part of the RM are less in-
clined to cultivate their land than their counterparts in other regions.

7 EUROPEAN COMMISSION - EUR 21350 – BIO MASS - Green energy for Europe, Luxembourg: Office 
for Official Publications of the European Communities, 2005, http://publications.eu.int.
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Figure 2:  Land cultivation

According to the data of the National Bureau of Statistics of the RM, in-
volvement of people in agricultural activities is declining (Figure 3). The 
number of the Moldovans working in agriculture decreased from 40.7 
% in 2005 to 27.5 % in 2010. In the long run this negative trend, if not 
compensated with efficient methods of conducting agricultural activity, 
can bring to significant fluctuations in quantities of biomass available as 
a fuel. 

Figure 3:  Distribution of employed population by type of economic activity 
(%) 
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The data described above and the fact that income from agricultural ac-
tivity for rural population represents on average 19.1% of their monthly 
incomes8, clearly shows that the profitability of agricultural activity is 
quite important for the wealth of Moldova’s rural population. The quan-
tity of biomass is directly dependent on the territory-surface area where 
biomass is produced and the types of cultivated crops. The purpose of 
usage depends on population level of awareness about the value of bio-
mass and methods of its sustainable utilization.  

The results of the study has showed that the average surface of agricul-
tural lands per household is 1.64 ha, out of which 1.59 ha are privately-
owned lands and 0.04 ha are rented lands. The distribution of land in 
different regions is also different. In the Central and Northern regions of 
the RM, households own a larger area than in the South (South 1.16 ha 
< North 1.61 ha < Centre 1.81 ha). Also, as less arable land is available 
in the south of the country, this makes households from this region less 
likely to lease their land compared with other regions.  

The households with their own land or leasehold property in 68% of 
the cases are using  land for arable purposes: for growing cereals, corn, 
sunflower and other plants, 33% −for vineyards, 29% −as vegetable 
gardens, 10% − as orchards, and only 2% − as pastures. However, there 
are 15% of households that choose not to cultivate the land by them-
selves while 3% of households are leaving the land as fallow (Figure 4). 
In 2010, 63% of the rural households did not have any specialization 
regarding the usage of land, thus a combination of agricultural activities 
mentioned above would be dealt with by the majority9. 

8 National Bureau of Statistics of the Republic of Moldova – “Average monthly disposable income 
per person in rural areas(2010)”

9 National Bureau of Statistics of RM “Agricultural activity of small agricultural producers (2010)”
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Figure 4:  Use of agricultural lands by purpose of use (%)

On the grounds that arable lands are the most common destinations of 
land usage in the RM and that the biomass produced by these types of 
agricultural activity has a significant energetic potential as an energy 
source, focus on analysing the biomass potential that can be generated 
from these agricultural activities was made. It can be seen that vegeta-
ble gardens are very popular among the rural inhabitants of Moldova 
(29%), but due to the fact that the biomass produced during this agri-
cultural activity is less energetically potent and that it has a high value as 
compost, it was not taken into account in calculations. 

Table 1:  Area of the cultivated arable lands by crop (%)
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Figure 5:  Range of most cultivated crops (%)

Since corn, sunflower and cereals are the most popular cultures grown 
by households (Figure 5), these cultures will be taken in to account in 
making calculations of available biomass.

Based on the tradition of the region and on the type of biomass available, 
the scope of its usage slightly varies. Figure 6
Figure 6:  Utilization of biomass (%)
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Fuel price is one of the most important variables that determine whether 
the heating solution is affordable and if the investment in changing the 
current heating solution to a biomass based one, is feasible. Fuel price 
determines how much money a household will save during the heating 
season and what benefits this brings in terms of quality of life. 

Since biomass is generated by households as a result of their agricul-
tural activity, it is very important to estimate the volumes that can be 
collected and used as fuel for biomass heating solutions. Table 2 shows 
that an average household produces ≈3t./year of biomass suitable for 
energy production purposes. This valuable source of fuel can be ob-
tained without sacrificing biomass used by the household for purposes 
such as: cattle fodder, bedding for animals, compost. It is important to 
mention that the estimated ≈3t./year does not include the amount of 
biomass already used for warming up a stove/gully. 
This volume of biomass, suitable for energy production, is also a market 
niche for potential biomass fuel producers that could provide briquet-
ting/pelleting services to households willing to switch to biomass based 
heating solutions. The provision of this type of service will decrease 
the price for the final product (briquettes/pellets) and will increase the 
energy security of households in rural areas of Moldova. Further in the 
study this indicator (3t/year) will be used as one of the scenarios in the 
calculation of biomass-based heating systems price. (Table 16)

Table 2:  Calculation of average amount of biomass available in household
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Sunflower 0.34 0.34 1.67
Straw 2.55 1,448 36 521
Husk 0.315 179 36 64

Total: 8,197 3,311

*- adjustment represents share of biomass products that were not used by household (abandoned 
and burned on the field, left after feeding cattle) For details please see Annex 2: Methodology of 
calculation of the amount of adjustment for biomass available within the household

The households can also prioritize the type of collected biomass in terms 
of its energetic potential. As shown in Table 3, sunflower husk and corn 
stalks are the energy “champions” in this case. This particular type of 
biomass can be recommended to households as a fuel for heating. 

Table 3:  Energetic potential of available biomass

Culture Biomass 
product

Amount of avai-
lable biomass 

(kg)

Caloric 
Power (MJ/

kg)1

Total energy

 (MJ)

Corn Stalk 1,953 17.5 34,175 
Wheat Straw 519 15.9 8,259 
Barley Straw 253 15.9 4,029 

Sunflower
Straw 521 14.5 7,558 
Husk 64 20.5 1,320 

Total: 3,311  Total: 55,341 

Based on the energy potential of “no-use biomass” (55,342 MJ) and the 
average energy consumption by size of household, Table 4 simulates 
scenarios of biomass based heating potential per size of household. By 
utilising this possibility of collecting and processing available “waste 
biomass” a household of 15m2 can save up to 50% of heating and hot 
water production costs. 
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Table 4:  Amount of energy consumption for air and water heating covered by 
available biomass

Surface 
of house 

(m2)

Annual 
energy 

consumpti-
on for hea-

ting (MJ)

Annual 
energy 

consumpti-
on for hot 
water (MJ)

Total ener-
gy con-

sumption 

(MJ)

Energy potential 
owned by the 

household

(MJ)

Coverage 
of heating 
necessities 
with bio-
mass (%)

A 1 2 3=1+2 4 5=4/3
40 28,100 24,000 52,100 55,341 106%
75 52,700 24,000 76,600 55,341 72%
90 63,200 24,000 87,200 55,341 63%

110 77,200 24,000 101,200 55,341 55%
150 92,000 24,000 116,000 55,341 48%



23
Market survey on affordable rural biomass 

household heating solutions

Biomass fuel production in RM

Figure 7:  Geographical allocation of pellet and briquette producers

Pellet and briquette production in the Republic of Moldova is a practice 
in its incipient phase. The branch is involved in a sporadically develop-
ing process which is characterized by a high motivation of producers to 
learn the technology of production and to evaluate the profit generation 
potential that this activity might have. Also, the branch is characterized 
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by a lack of homogeneity in terms of technology used by the producers, 
the geographical allocation and the biomass used for production. 

In total, in the Republic of Moldova there are more than 40 pellet and 
briquette producers. As showed in Figure 7 the highest concentration of 
producers is in the centre of the country, especially Chisinau. From 18 
pellet producers from this region, 10 of them are in Chisinau and two 
more are in Anenii Noi district. 15 producers are located in the north of 
the country. In the south of the country there are 7 producers of biomass 
fuel. For details, please refer to Annex 11.

There are two distinct types of pellet producers in the RM. These are 
very different in terms of the business strategy and value proposition 
that they provide on the market of solid fuels. These differences will be 
discussed as follows.

The first group, which is also the largest one, is composed of those pro-
ducers which have a larger portfolio of products. Thus their main busi-
ness activity is not to produce pellets. These are companies which mainly 
produce sunflower seed oil and consider producing pellets as a by-prod-
uct (further on these producers will be called By-product Producers). 
These producers, when considering the amount of the initial investment 
needed for producing pellets, are in an advantageous position in com-
parison with the second type of producers identified.

Table 5, the equipment and the technology to start producing pellets is a 
real business opportunity for the By-Product producers because of their 
main activity (producing oil from sunflower seeds). The product devel-
opment (pellets and briquettes) is a process of experimentation by the 
employees. That is why the technology of production and the recipe are 
kept secret by each producer. The equipment used, is assembled from 
self-made machines and parts bought from international producers. The 
value chain of production under this scenario is both easier to under-
stand and easier to implement for a producer of sunflower seed oil.
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Table 5: Current reality value chain of producers which consider pellets and 
briquettes as by-products 

  By-product Producer’s Value Chain Value Chain

1

•	The biomass is obtained as a residual from the main activity
•	The biomass used is mainly husk alone or in combination with cereals 

straw and sawdust
•	There is no preparatory operations in which biomass is involved

 

2

•	The storage conditions for biomass are similar to those of the sunflo-
wer seeds thus there is no necessity of additional investments

•	The biomass is pelletized after a rather small period of time thus there 
is no necessity in additional storage area besides the one used for the 
main activity

 

3

•	The technology of pelletizing, applied in this scenario is similar to the 
one applied to produce sunflower meal

•	The equipment for drying, grinding and pressing in order to produce 
pellets is rather similar to the one used in producing sunflower meal. 
The only difference is the cooling system applied

•	The packaging can be in 3 forms: a) bags for 2-25 kg b) 50 - 500 c) 
piles 

•	An installation with a capacity of 10 t per 24 h requires 20 - 45 m2 
surface

 

4
•	Storage conditions of final product, pellets and briquettes, are similar 

to those applied for sunflower meal thus there is no necessity for 
additional investments to fulfil those conditions

 

5 •	Transportation is required from the factory to a terminal of freight 
trains or can be outsourced to an international freight company  

6 • The sales method is mainly B2B directly with international customers 
or by placing offers on international trade portals  

Biomass from 
main activity

Production and 
packaging  

Storage of 
biomass

Storage of pel-
lets

Transportation

Sale  
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It is important to underline that producers of pellets from the category 
described above are mainly selling their product on the European mar-
ket and this implies 2 methods: a) Business to Business sales or b) trad-
ing through on-line trading portals. In both cases however, Moldovan 
producers must demonstrate the quality of their product by offering a 
sample to the potential buyer. As the local market of pellets is not yet 
developed thus there is insignificant demand for pellets and briquettes 
in Moldova. The low level of awareness of local population about the 
heating potential of biomass fuel creates no incentives for producers to 
orientate their efforts towards selling on the local market. Moreover, the 
price given for pellets and briquettes abroad is attractive for Moldovan 
producers. Therefore at present they are focused on convincing interna-
tional customers of the quality of their products and capability of con-
ducting business at an international level. 

The second group of pellets and briquettes producers is composed of 
those who build a business only on the production of biomass fuel and 
are the first entrepreneurs who foresee the feasibility of this branch in 
the RM (further on called Main Product Producers). 

Table 6:  Current reality value chain of the specialized pellet and briquettes 
producers

  Main Product Producer’s Value Chain Value Chain

1

•	The raw material (biomass) is collected either from land under 
public administration management or from privately owned agri-
cultural land

•	The biomass used is mainly straw of cereals, stalks of sunflower 
and corn and sawdust

•	The biomass is collected and prepared for the next phase on the 
field 

2

•	Transportation has to be organised by the pellet producer and this 
involves additional equipment and human resources

•	As a source of raw material (biomass) in this case, only land not 
further than 35-50 km from the factory is considered.

Biomass 
processing

Transportation
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3

•	The storage conditions for biomass are rather simple to fulfil but 
very important for the quality and amount of the final product

•	The biomass is pelletized after a rather small period of time thus 
there is a big turnover of biomass in the storage area

 

4

•	The technology of pelletizing is developed on the basis of the 
production solutions available on the international market 

•	The equipment is both self-made and parts are bought internati-
onally. 

•	The packaging can be in 3 forms: a) bags for 2-25 kg b) 50 - 500 c) 
piles 

•	An installation with a capacity of 10 t per 24 h requires 20 - 45 m2 
surface

 

5
•	Storage conditions of final product, pellets and briquettes require 

only a rather affordable initial investment
•	The final product can be stored for periods from 1 day to 4 months 

 

6
•	Transportation services are developed for different types of cus-

tomers and, unless there are special requirements, provided at no 
additional charge

 

7 •	The product is sold, mainly, through three channels: a) B2B; b) on-
line trading portals; c) local solid fuel distributors (coal, wood etc.) 

 

Given another business approach, in comparison with producers from 
the first group, the value chain and the structure of the business in the 
second scenario (Table 6), are more complex. These producers are more 
willingly to invest in human resource development not only the experi-
ential aspects of learning but also by providing training and theoretical 
preparation. One of the differences that distinguishes these producers 
from By-product ones, is that these producers are making pellets and 
briquettes from more types of biomass with more heating potential. 

Storage of 
biomass

Production and 
packaging  

Storage of pel-
lets

Transportation

Sale  
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For instance, they use not only the seed shells, as By-product producers 
mostly do, but focus on cereals straw, corn stalks, canes of vineyards and 
sawdust. 

These producers use as raw material for pellets and briquettes, biomass 
which is more available in the RM. A few of the Main Product producers 
even mentioned that they experimented and produced pellets from dry 
leaves, collected from land under public administration management, 
thus exempting the administration from spending money for gather-
ing those leaves (Annex 3). Even if this was a one-time collaboration, 
the producers say that it can be transformed into an established service 
which would add value to both the company and the community. Also, 
they are mainly focused on developing long term relationships through 
B2B sales especially with local administrations of villages, with schools, 
hospitals and other public institutions which, if installing a heating solu-
tion based on biomass solid fuel, can be also the promoters in their com-
munities of this type of fuel.

Based on experience and business models developed by pellet and bri-
quette producers from abroad, Moldovan Main Product producers are in 
their incipient phase of developing complex services which would con-
tain not only the supply of fuel for the heating solution. In Ukraine and 
Romania, for example, there are companies which once having estab-
lished long term partnerships with their clients, changed the business 
structure and strategy from selling only biomass fuel to offering com-
plex heating solutions. This means the customer would buy the comfort 
and commodity which would be called “heating” and would not have to 
bother with choosing the stove, selecting the biomass fuel supplier, man-
aging the fuel acquisition and managing the stove itself for generating 
enough heat for different weather conditions. The customer, in this case, 
buys the Giga Calories (Gcal) but not the quantities of pellets. 

However, already Moldovan producers are producing pellets and bri-
quettes and estimating their capacity in tons when selling on the 
European market, through on-line trading portals. They already adjust 
their production quantities to the heating power that their product has. 
For instance, when selling to an international customer, a Moldovan pro-
ducer provides samples of its product to the potential customer, and after 
testing the heating potential, the customer makes a bid for the amount 
of Giga Calories (Gcal) it needs but not for the quantities (tons). This 
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implies a very rigorous quality control from the side of producer and 
a vital necessity of profound knowledge of the production technology. 
For more information regarding the quality standards which Moldovan 
producers must to conform to if selling in European Union, please see 
Annex 4. 

Legal framework and certification of biomass fuel in 
the Republic of Moldova
Because in the RM laws and regulations for biomass fuel production are 
in the development stage, the quality of the final product is hard to eval-
uate. The producers, if selling only on the territory of Moldova, are not 
obliged to demonstrate the quality of their product and the type of raw 
material used (biomass). However, this market research shows that the 
majority of producers are aware of the importance of the product qual-
ity and develop self-made laboratories where they test their products. 
Also, as stated above, local producers provide samples for international 
clients who give them feedback. 

The only public institution in the RM that can evaluate the character-
istics of biomass fuel is the National Institute of Standardization and 
Metrology. This institution can analyse and evaluate biomass fuel on 
three aspects: a) humidity; b) ash left after burning; c) Caloric power 
(Gcal). The test of one sample can last from 2 to 3 weeks and costs 175810 
MDL without VAT. It is important to highlight that the evaluation given 
by the National Institute of Standardization and Metrology, Department 
of fuel certification does not represent an official certification of the bio-
mass fuel quality. As stated above there are no quality conditions and 
technological framework imposed by any law or regulation in the RM, 
thus the results of the analysis of this institution can be considered as an 
informative document rather than a proof of quality. 

10 The information was provided by Mr. Victor Cuhal in October 2011
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Customer preferences 

For proper selection of criteria of affordable heating solutions it is nec-
essary  to have a good understanding of the current state of rural house-
holds in the RM. Statistical data below, if not specified, is based on the 
results of a public survey.

Features of households
The vast majority of rural household live in private houses (96%), there-
fore they are the final decision makers in terms of which type of heating 
solution to use. This fact presumes a development of a marketing cam-
paign prioritizing this type of households. Another type of residences 
present in rural area of RM is the duplex (1%) and block of flats (3%). 
For these households, one should consider more customized marketing 
campaigns focused on heating solutions with bigger capacities.   

Figure 8:  Type of residence, %

Albeit the fact that, as mentioned above, the number of population in-
volved in agriculture is diminishing, the traditions of breeding cattle, 
growing different types of crops around the house and storing a part of 
harvest is still strong. These factors define some specifics of a normal 
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household structure in terms of buildings present on its territory. As one 
can observe in Figure 9 below, cellars, stables and garages are present in 
the majority of households. 

Figure 9:  Adjoining properties within households, %

Nearly every household has certain premises or at least some space 
where fuel is kept. Usually this space is in the adjoining constructions 
within the dwelling. Dimensions of these constructions can vary from 
one household to another; however the space of the construction is usu-
ally sufficient to store enough fuel for the entire heating season. These 
spaces can be used for the storage of biomass fuel. It is an important 
matter because the capacity to store considerable volumes of biomass 
(fuel) can influence the value of proposals/offers from supplier of fuels. 
Thus in case of inability to store biomass in the quantity sufficient for 
the entire heating season, a household owner will be forced to acquire 
fuels in smaller lots, and if a supplier will not be able to deliver fuel in ac-
cordance with the demand, then it can determine whether the end user 
decides against using biomass as heating fuel. This is why suppliers of 
biomass as fuel, along with production and/or services of briquetting 
and pelleting, should consider packaging and delivery terms in order to 
make a competitive edge versus suppliers of traditional fuels.
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Figure 10:  Level types of the rural residences, %

Figure 10 demonstrates that the prevailing majority of households (77%) 
have only a one floor building.  This gives the opportunity for more flex-
ibility when choosing a heating solution as many heating solutions are 
suitable for buildings with more floors. For multi-floor houses the heat-
ing solutions must be a pre-designed technical solution connecting it to 
pipe-line based heating system which would heat the entire house. 

Based on the type of heating conductor used, the biomass based heating 
systems can be divided in two groups: boilers (water as conductor of 
heat) and stoves (air as conductor of heat). The peculiarity of boilers is 
that heat is distributed with the help of water through system of pipes 
and heaters. Stoves on biomass heat air around them. In some cases for 
distant rooms, heated air can be delivered with the help of special air 
ducts. Yet, even though in rural households from the RM such solutions 
are not observed, within the framework of the project, both types of 
heating systems were taken into account. However in order to exclude 
unpredictable elements related to the creation of necessary infrastruc-
ture (heaters, pipes and air ducts), the concept of replacement was used. 
This assumes that for biomass based boilers the necessary heating in-
frastructure has already been installed, and biomass based stoves have 
all the necessary conditions to work. Costs related to dismantling of old 
equipment and connection of new one were taken into consideration.
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However, in order to achieve the true heating potential of any heating 
solution it is important to install it in a house that is conserving the 
heat. For this, the construction technology, building itself and insolation 
materials should be energy efficient. In case when after acquisition of 
biomass-based heating systems, household owner will decide to thermo 
isolate the house, additional benefit will be gained in the form of heat-
ing capacity of the heating solution, meaning that with the same heating 
solution the household would be able to heat a bigger surface. Thus iso-
lation or other energy saving activities made before or after acquisition 
of biomass based heating system will bring additional comfort without 
deteriorating repayment of the investment.

Figure 11:  Age of residences, %

Figure 11 and Figure 12 shows that the prevailing majority of houses in 
rural areas are older than 20 years (82%) and are constructed mainly 
from Loam Brick and Sand-Lime Brick. An insignificant amount of hous-
es in rural areas use modern building materials. The largest majority of 
houses were built from materials that were traditionally used in rural 
areas i.e. loam brick and sand-loam brick. 
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Figure 12:  Building material, %

Rural households are just starting to consider the opportunities to insu-
late their houses. That is why the majority of households in rural area 
do not have thermo efficient insulation, yet. The insulation that is be-
ing used bears more esthetical significance than thermo efficient signifi-
cance. Figure 13

Figure 13:  Wall facing material, %
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Only 7% of households have thermo insulation (entire house or partial-
ly). The main material that has been used is polystyrene boards. Almost 
all thermo insulation has been installed in the past 5 years thus one can 
conclude that in recent years the rural population is getting more ther-
mal efficiency aware. As stated above, the insulation of the house plays a 
big role in estimating the overall efficiency of a heating solution. It is ad-
visable, during the marketing campaign for biomass-based heating solu-
tions, not to provide information only regarding the stove or boiler itself 
but as a component of a complex change that a rural household must 
make in order to achieve maximum thermo efficiency. The complex im-
provement of the thermal efficiency of the household must include the 
walls insulation as well as the perspective of installing thermo-efficient 
doors and windows, that best fits the rural exploitation conditions.  

Figure 14:  Share of the thermo-insulated residences, % 
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Figure 15:  Age of thermo-insulation, %

The most used isolating material, from those available on local market in 
the RM, is polystyrene boards with 80% popularity among those who in-
sulated their houses (Figure 16). Most thermo-insulating works (82%) 
were performed over the last 5 years (Figure 15). Thermal insulation 
with polystyrene board is relatively easy to install and require the mini-
mum of knowledge, thus in most of the cases stated above insulation 
was carried out by the owner of the house. 
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Figure 16:  Thermo-insulation material, %

One of the most important criteria for the identification of heating solu-
tions is the area of a household that is being heated. It is worth mention-
ing that the larger the heated area the bigger will be the total costs for 
heating, however the price of one GJ of heat energy is lower. Further in 
the study this statement is described in detail.

The surface area of the majority of dwellings ranges between 41 m2 and 
110 m2 (72% in Figure 17). The average surface area of a house in rural 
area is 82 m2, the average room height is 268 cm (Table 7). For calcula-
tions, scenarios were selected representing different strata of the rural 
population. In this way, the affordability of a heating solution can be cal-
culated more accurately, thus providing the necessary range of param-
eters that vary depending on the heated area and the specific necessities 
of the household. Further on in this study we present the results for cal-
culations for different scenarios and the influence of the size of a heated 
area on the choice of the heating solution.
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Figure 17:  Surface area of the residences, %

Table 7:  Average surface, height and volume of the residences, m2

Measure N Mean
Surface area m2 1284 82
Room height cm 1300 268
Volume m3 1267 212

Already at this point of the study, some very important aspects that need 
to be considered when selecting the biomass-based heating solution 
have been highlighted. 

•	 The type of residences i.e. private houses, apartments or duplex, in-
dicates the type of incentives needed to choose the appropriate heat-
ing solution. In private owned houses, the decision rests with the 
households. A marketing campaign and message must focus on the 
incentives of changing heating systems for this specific group.

•	 The household configuration i.e. the number of floors of the house 
and area, the type and number of other buildings on the territory of 
the household offers valuable information regarding the heating ca-
pacity needed and the availability of storage place for biomass-based 
fuel.
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•	 The characteristics of the heated building i.e. the material from which 
is built and the presence of insulation, provides information regard-
ing the amount of extra capacity that a heating solution must have 
in order to cover the heat loses that houses from rural area suffer. 
This indicates the necessity of increasing the awareness of the rural 
population concerning the thermo efficiency of their houses.

Table 8:  Comparison of current and optimal heat load (GJ) 

 
Current heat load 

of rural house-
holds2

Optimal heat load 
of rural house-

holds3
Difference

Re
sid

en
ce

 su
rfa

ce
 

(m
2 )

Up to 40 20,74 28,08 -7,34

41-75 50,51 52,66 -2,15

75-110 43,26 63,19 -19,93

More than 110 65,00 77,23 -12,23

The current heat load of households in rural areas is lower than the 
optimal heat load calculated on the bases of requirements imposed by 
the legislation of the RM. This is another reflection of the fact that rural 
households do not heat up the entire living space available, thus affect-
ing, indirectly, their level of comfort during the heating season. This ob-
servation is especially valuable for highlighting the advantages of using 
biomass heating solutions in rural areas. Calculations made by ProEra 
team project, regarding the feasible biomass-based heating solution are 
made entirely according to the requirements imposed by the legislation 
of the RM and, which is more important, consider heating the entire liv-
ing space available not only some restricted area as it is currently prac-
tised by the majority of rural households. Thus heating the entire liv-
ing space with smaller costs for fuel inevitably will increase the comfort 
level of the target segment of population.

Characteristics of heating solutions used
In order to develop a proper marketing concept for promoting the best 
affordable biomass-based heating solutions it is necessary to have a de-
tailed analysis of heating habits of the households. Further on, the re-
sults of the analysis of the heated areas, types of currently heating solu-
tions used, the fuel used and others, is described. 
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The survey, made in the rural areas of the RM, states that only 18% of 
all households are heating the entire house during the cold season. The 
majority of households heat only parts of the house where they spend 
most of their time (Figure 18). Taking this into account, it can be stated 
that for promotional purposes it will be extremely important to empha-
size that biomass-based heating systems can also be used to heat water 
for domestic purposes.

Figure 18:  Type of heated rooms, %

The average heated area during the cold season of the year is 38 m2. It 

represents an average of 47% of the total residence area under survey. 
Another important aspect related to the promotion of biomass-based 
heating systems is the opportunity of heating the entire household area 
at lower costs in comparison to existing traditional heating systems. 
Switching from the concept of “survival”11 during cold season to “com-
fortable life”12 with smart low-cost heating should be the core message 
of an informational campaign. If offering an affordable heating solution 

11  Under “survival” is considered to be the approach when the members of the household, during 
the cold period of year, gather in one or two rooms of the house so as to economize the heating 
expenses or/and due to the technical incapability of the stove to heat the entire house. 

12  Under “comfortable life” is considered the approach when members of household, by using an 
efficient heating solution and ensuring comfortable conditions of living (Annex 6) do not consider 
the heating itself as an issue that can influence the usage of different spaces (rooms) of the house 
during the cold period of the year.  
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that will allow rural households to heat up not only the rooms of prima-
ry importance (78% bedroom, 44% kitchen) but other rooms as well at 
the same or lower expenses on fuel that they have nowadays, this could 
be highly appreciated.

Figure 19:  Share of average heated space in average living space, %

The majority of the dwellings are heated during the cold season of 
the year using a brick stove. 8% of the households also have a furnace 
(bought or self-made) (Figure 20). Two main types of brick stoves can 
be identified: Brick stoves without fire grate (Efficiency rate 35% for 
Coal and Wood), and Brick stoves with fire grate (Efficiency rate 75% 
for Coal and 70% for Wood)13. While burning, oxygen in a Brick stove 
without fire grate is provided through the same opening through which 
fuel is loaded in the stove. Usually these stoves are used for cooking in 
rural areas. Nevertheless, preliminary cost simulations for Brick stoves 
without fire grate have shown extremely high consumption of fuel, so no 
reasonable-thinking household owner would use this kind of system for 
heating. Annex 5

A brick stove with fire grate, due to its construction specifics, provides 
access of oxygen through a special opening usually under the fuel com-
partment. This kind of stove provides higher rates of burning, however, 

13  - “Heating” V.N. Bogoslovschi, A.N. Scanavi, Moscow, 1991
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in many cases the rate depends on the construction of a stove especially 
the dimensions of the burning compartment where volatile particles 
should burn. For further calculations, two types of rates for brick stoves 
will be taken: a) low rate brick stove (LRBS) 35% and b) high rate brick 
stove (HRBS), 75% for coal and 70% for wood. The real rate of existing 
brick stoves considered is between these two proposed scenarios.

Figure 20:  Type of the heating installation used for heating, %

For questions related to what type of fuel is being used for heating (mul-
tiple answer question) 25.7% of the respondents answered that they 
heat their houses using different combinations of fuels. This observa-
tion gives incentives to conclude that flexibility of households in using 
different fuels is present. 
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Figure 21:  Fuel used for heating, %

An important observation for future considerations can be the popular-
ity of heating solutions based on gas fuel (9%).Yet 99% of heating equip-
ment imports to the RM consist of heating systems that use natural gas 
as a fuel. This discrepancy can be explained by the fact that for installa-
tion of these systems in rural areas, the household owner should bear 
additional costs related to development of infrastructure (gas pipe until 
house), and coordinate it with all the neighbours that are between house 
and the central gas pipe. This means additional extra investments and 
red tape stress. This kind of inconvenience is not present in urban areas, 
where in majority of cases household owner has a pipeline in the flat 
and pays only for the heating system and its installation, thus most heat-
ing systems that work on natural gas are used in urban area  

Households that use natural gas as a fuel are of interest for this study 
because these households have some characteristics in common i.e. they 
have the heating infrastructure installed (pipes, ventilation etc.) which 
with small adjustments can be modified for biomass-based stoves/boil-
ers, they are more likely to pay more for their comfort (they installed a 
heating infrastructure inside the house, paid fees for connection to gas 
network and are paying for gas which is more expensive than wood and 
coal) and they have a bigger purchasing power. Please find more on this 
in the next chapters of the study. 
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Multi-criteria analysis (Table 9) demonstrates that people with lower 
incomes more often use loose biomass, but their number is insignifi-
cant. Bigger households use more coal, however, the ratio coal / wood 
remains within boundaries of 1 tone of a coal to 3.5-4 tons of wood. This 
ratio will be used for further calculation of scenarios.

Table 10:  Usage of fuel per residence surface and income (Market survey 
results)

 
  Coal Wood Loose 

biomass Natural gas

Measure tones m3 tones m3

Re
sid

en
ce

 su
rfa

ce Up to 40 m 0.9 5.8 1.1 430
41-75 m 0.8 6.1 1.6 1050
75-110 1 6.1 1.3 899

More than 110 m 1.2 6.8 0.6 1352
DK/ NR 2.7 7.2 - .

Ho
us

eh
old

 in
co

m
e

Up to 500 MDL 0.8 5.4 1.6 595
501-1000 MDL 0.9 6.3 1.3 702

1001-1500 MDL 1.1 6.4 1.5 1003
1501-2000 MDL 1 6.1 0.8 703
2001-2500 MDL 1 6 - 1054
2501-3000 MDL 0.9 6.7 - 598
3001-4000 MDL 1 5.6 1.1 1411
4001-5000 MDL 1.1 7 - 1330
5001-6000 MDL 1.1 6.7 - 1467

More than 6000 MDL 1.5 7.8 - 1644
DK/ NR 1.2 6.3 - 1492

Water heating in villages in the RM is mostly done through different 
methods, not through a centralized heating system installed in each 
house. In the majority of cases, people in rural areas heat water on a gas 
cooker (Figure 22). From this perspective, the biomass-based heating 
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systems have a significant advantage comparing to most popular heat-
ing systems used at the moment in rural area (brick stove), with their 
ability to heat water in necessary quantities and without extra effort. By 
describing for households the opportunity of having hot water at afford-
able price, this demonstrates the quality of their life can significantly 
increase. This feature should be included in informational campaign.

Figure 22:  Installations used for water heating, %

In Table 10 it can be seen that in rural areas, the majority of household 
owners that have a brick stove as heating systems consider it a very ef-
ficient one and fuel for this heating system is cheaper. These statements 
are relative and are not based on proper scientific reasoning. Further 
research into the efficiency and price of one GJ of heat is required.    

The table above demonstrates the fact that in rural areas in the RM, deci-
sions concerning the selection of a heating system are not made on the 
basis of calculations and analysis of practical advantages and benefits 
but on the basis of local traditions and advice of neighbours. Thus, there 
is evidence that the “what people say” effect is strong in rural area show-
ing that people can be influenced by others opinion. This finding can be 
used effectively as well during the marketing campaign.
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Table 10:  Reasons for using the current heating system depending on heating 
system used, %

  Bought 
kettle

Self-
made 
kettle

Brick 
stove

Glazed 
tile stove

Stove-
and-
pipes 

heating 
system

It is more efficient 2 1 24 3 1
Fuel is cheaper 1 0 30 2 1

The installation is cheaper 1 0 13 1 1
It is easy to use 3 1 21 1 1

It was recommended to me 1 0 4 0 0
There was no other choice, 

when I built my house 0 1 15 1 1

Many people from my village 
installed this kind of solution 0 0 5 1 1

It is more ecological 0 0 3 0 0

Figure 23 shows that majority of households in rural area do not know 
about biomass based heating systems. This give an incentive to conduct 
an informational campaign in rural areas about the existence of biomass 
based heating systems. The second biggest group of respondents con-
sider biomass based heating systems to be expensive. Further in the 
study, calculations related to economic feasibility of this investment will 
be provided. From this perspective, as stated above, the informational 
campaign should include information concerning the efficiency of bio-
mass based heating system, and a comparison of prices for one GJ of heat 
energy.
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Figure 23:  Limitations regarding the use of heating equipment based 
on biomass, %

The study showed that the average quantities used for house heating, by 
type of fuel are: 1.0t. of coal, 6.2m2 of wood, 1024 m3 of natural gas and 
1.4t of loose biomass. 

Figure 23 provides valuable data related to existing perceptions of af-
fordable heating solutions. It can be stated that household owners are 
more inclined to make decisions on changing the heating system, if costs 
related to heating will be reduced. Thus an affordable heating system 
can be considered not only the cheapest one but also that one that will 
induce heating savings, as a result will reduce investment repayment 
period.
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Figure 24:  Expenses for heating during the cold season, %

One of most important factors that influence selection of heating sys-
tems is the price of fuel on which it works. Figure 24 shows that, using 
heating solutions with low efficiency, make majority household owners 
spend not more than 6000 Mdl per heating season. Result of cross check 
calculation based on the averaged consumption of all fuels, an average 
household would spend around 5000 Mdl per heating season in the RM. 
Based on this information comparative promotion campaign can be 
made, where expenses for traditional and biomass-based heating sys-
tems will be compared. 
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Figure 25:  Distance to the nearest fuelling station, %

As was stated earlier one of the triggers for changing a heating system 
is availability of fuel. Figure 25 provides insight related to current situ-
ation of the delivery of fuel to the final consumer. For future producers 
of biomass based fuel, it will be very important to provide the neces-
sary flexibility in delivery of fuel and services. From the figure above 
can be stated that 61% of household owners acquire fuel that has to be 
delivered from distances up to 30km. Thus point of sale of biomass fuel 
should be situated not further than 30 km to final consumer, and in ideal 
case delivered on the demand of the customer. Proper analysis of added 
value services (e.g. delivery, packing) provided to final consumer will 
give the necessary competitive edge and will contribute to the develop-
ment of the biomass heating market.   
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Heating Solutions Market in Moldova14

Most popular heating solutions in the RM
According to the National Bureau of Statistics of the RM, the prevailing 
majority of imports of heating solutions are those based on gasified fu-
els. The market share is presented in Figure 26.

Figure 26:  Imports of heating solutions in the RM

Imports of heating solutions that are working on gasified fuels show a 
negative trend (imports are diminishing). This can signal that the mar-
ket of heating solutions is near its saturation. However from the public 
opinion survey, it can be seen that most rural households use self-made 
brick stoves for heating and gas cookers for cooking. Therefore, it can 
be concluded that most heating solutions on gasified fuels are used in 
urban areas because they provide the necessary flexibility and ease of 
use in block of flats (Figure 27)

14  - Analyzed product positions are 732111 and 732119 in accordance with Integrated Custom Tariff. 
Information on imports of positions mentioned was presented by the National Bureau of Statistics 
of the RM.  
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As stated earlier, imports of heating solutions that work on solid fuels 
make up only 1% of heating solution imports. However, as can be seen 
in Figure 28 the market for this type of solutions is currently develop-
ing. The market of the heating systems mentioned above will continue to 
grow together with understanding among the population of the afford-
ability and advantages of biomass-based heating solutions.

Figure 27:  Imports of Installations for heating and cooking based on gasified 
fuels15

15  - for visual purposes year 2011 was obtained through extrapolation of results for first 8 months
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Figure 28:  Imports of installations for heating and cooking based on 
solid fuels16

At the moment of elaboration of survey 8 distributors of foreign brands of 
biomass-based heating systems were identified. Total number of brands 
represented on Moldovan market is equal to 10. (for details please see 
Annex 8)

Additional services offered by distributors are in most of the cases the 
same; all distributors offer installation services, maintenance etc. As to 
warranty period two producers offer extended warranty (36 moths) in-
stead of standard 24 moths. Maintenance services for all brands wary 
from 30 – 40 euro/year, except one brand (Koteko) that is positioned as 
a cheap heating system producer. (for details please see Table 11).

Table 11:  Brands available on the Moldovan market with average price and 
conditions of services

# Distributor Producer Origin Typical 
services

Post 
warranty 
services

Average 
Price (Euro)

        Warranty (euro/year)  

16 for visual purposes year 2011 was obtained through extrapolation of results for first 8 months
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# Distributor Producer Origin Typical 
services

Post 
warranty 
services

Average 
Price (Euro)

1 Bioterm Atmos Czech 
Republic 24 months 30 - 40 4 534

2 Casa The Rojek Czech 
Republic 36 months 30 - 40 4 350

3 Termostal Ferroli Italy 24 months 30 - 40 3 600

4 Solaraterm Thermostahl Greece 24 months 30 - 40 3 370

5 Solaraterm Drew met Poland     3 340

6 Politerm Grup Moderator Latvia 36 months 30 - 40 2 970

7 Bioterm EdilKamin Italy 24 months 30 - 40 2 933

8 Systemebasa TermoFarc Romania 24 months 25 - 40 2 726

9 Bioterm Koteko Ukrain 24 months 15 - 20 1 380

Figure 29: Average price of biomass-based heating systems available on 
Moldovan market by brand (MDL)
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Price range of heating systems can be divided into three tiers: Top tier – 
expensive heating systems (3 500 euro and higher), Middle tier – main-
stream, middle price range (2 000 – 3500 Euro), Low tier – cheapest 
heating solutions on biomass (less than 2 000 Euro). From table above 
can be seen that most of brands available on the market enter into mid-
dle tier price range (yellow bars on the chart). Only one brand is in the 
low price range. 

Brief description of analyzed brands is presented below. For detailed in-
formation about models and prices for stated above brands please refer 
to Annex 8 and Annex 9.

Top Tier

Atmos (Czech Republic) 

Provides large variety of heating 
systems both on biomass and tradi-
tional fuel. Variety of biomass-based 
heating systems present on the RM 
market is narrowed to pellet burn-
ers and universal systems able to 
work on pellets and briquettes. 

Rojek (Czech Republic)

Brand that is present in industry for 90 years. 
Specialises on production of boilers that work on wood 
pellets and solid fuels. Combined fuel heating systems 
can be a suitable solution for initial stages of project 
implementation. Until stable supply of biomass fuel 
can be attained, final consumer can use biomass fuel 
along with traditional fuels.

Ferroli (Italy)

Brand is specialized on vast model line of heating systems 
and additional equipment both for domestic and industrial 
heating. On Moldovan market this brand is represented by 
Termostal company. Almost all models are able to operate 
both on pellets and briquettes. It is worth mentioning that 
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some of the models have low heating rate (65-71%) comparing to mod-
els of competitors.

Middle price tier

Thermostahl (Greece)

Company is specialized on production 
of heating systems that work on pellets 
and solar heating solutions. On Moldovan 
market present with biomass based heat-
ing systems that have considerable heat 
rate (89%).

Drew Met (Poland)

Brand is positioned on Moldovan market as producer of 
big household heating systems (17-24kW). Information 
concerning warranty and price of maintenance does not 
differs from market’s mainstream.

Moderator (Latvia)

On Moldovan market company is present with sev-
eral universal heating systems that can work on sev-
eral types of fuels. Among all brands present on the 
market, Moderator provides 36 months of warranty 
comparing to standard 24 moths.

EdilKamin (Italy)

Practically single producer, at the moment 
of elaboration of survey, that provided small 
heating solutions 3 kW along with pretty 
significant heat rate (90%). Practically sig-
nificant difference of this brand is design 
stoves can be easily included in interior of 
the room.
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TermoFarc (România)

On Moldovan market brand is present with high 
power (14–25kW) biomass based heating sys-
tems, in most of the models biomass fuel can be 
combined with conventional fuel. Heat rate of 
presented solutions is up to 87%.

Low price tier

KotEco (Ukraine)

The company Bioterm represents brand in RM market. 
Heating systems of this brand are the cheapest ones on 
the market, let alone considerable heat rate 85-88%. This 
can be an example that 

Vaillant (Germany)

One of the biggest brands in household heating in 
the world. On Moldovan market, there were two of-
ficial distributors of this brand. However there were 
no offers of biomass-based heating systems at the 
moment of survey. Official distributors declared that 
in nearest future offers would arrive on the mar-
ket, and they will be able to provide, all necessary 
information. Presence of big brand on the market 
like Vaillant should be monitored, as it can bring wide range of biomass-
based heating systems suitable for different households and level of in-
come.
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Willingness to enter Moldavian market by 
foreign producers

During the study 92 companies were contacted concerning information 
about biomass-based heating systems for rural areas, and the possibil-
ity to export it to the RM. As a result 7 producers exposed interest in the 
Moldovan market, out of which only 4 transmitted relevant information 
about their products. 8 producers replied that they do not have in their 
plans a market extension to the RM in nearest future. The rest of the 
producers did not answer. 

Regardless the answer rate on the request letter, potential entrance of 
7 more producers in Moldavian market can mean significant shift in the 
price towards affordability.
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Conclusions

Moldavian market of biomass based heating systems is at its initial stage 
of development. Some representatives of heating systems on biomass 
are already present. In the nearest future we can expect appearance of 
new international brands on Moldovan market. 

Current price offers for biomass-based heating systems, is mainly situ-
ated within the range of 1 200 – 5 300 Euro. Brands differentiate them-
selves by price, design, fuel type used and heat rate. Yet price for heat-
ing systems offered by most of brands is considerably bigger than that 
affordable, there are brands on the market that offer price which can be 
considered as very attractive and close to that affordable17.

Propensity to change heating solution 
(multi-criteria analysis)

One of the most important aspects of the feasibility study concerning 
affordable heating solutions for households in rural areas is the propen-
sity of population to acquire those. Table 11 presents a multi-criteria 
analysis that demonstrates the willingness of the household owner to 
acquire a biomass-based heating system. 

17 - Amount of affordable price will be discussed further in text.
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Table 12:  Propensity of the household to acquire heating systems on biomass 
depending on the type of fuel currently used

Type of fuel 
used:

Intentions to buy heating installation on biomass

Total 
answersI will 

definitely 
buy

I would 
rather 

buy

I would 
rather 

not buy

I will 
certainly 
not buy

Don't 
know / 
Didn’t 

answer

Coal 11% 22% 17% 24% 26% 441

Wood 11% 17% 19% 32% 21% 1,175

Natural Gas 13% 23% 18% 24% 22% 181

Loose biomass 8% 13% 15% 39% 25% 134

Biomass Pellets 0 0 0 0 0 0

As a result of analysis it can be stated that people who use natural gas 
are more likely to change their heating solution to a biomass-based one. 
This can be a signal that household owners are concerned about their 
heating costs, more than ease of utilization. Since gas heating systems 
comparing to a homemade brick stove can be considered a new technol-
ogy, owners of this kind of heating systems should be addressed dur-
ing an informational campaign, as they can be treated as innovators. 
However, the price for biomass based heating system should not exceed 
the price that was paid for heating system on gas, including costs of con-
nection to the gas network.

Another important point is the relatively high propensity to acquire bi-
omass-based heating system demonstrated by household owners who 
use coal. A major driver for changing the heating system for this group is 
the price for coal. A conclusion drawn from this table is that the informa-
tion campaign should be at the first stage at the level of community and 
first of all households using gas and coal as a fuel for heating.
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Table 12 presents multi-criteria analysis that shows the propensity to 
acquire biomass based heating solution depending on the monthly in-
come of the household.

Table 13:  Propensity of the household to acquire heating system on biomass 
depending on monthly income

 Monthly income 
(MDL)

Intentions to buy heating installation on biomass

Total 
answers

I will 
definite-

ly buy

I would 
rather 

buy

I would 
rather 

not buy

I will 
certainly 
not buy

Don't 
know / 
Didn’t 

answer
< 500 14% 9% 21% 38% 19% 149

501-1000 9% 14% 22% 36% 19% 360
1001-1500 9% 15% 20% 40% 16% 232
1501-2000 15% 22% 19% 22% 22% 147
2001-2500 11% 18% 20% 24% 28% 80
2501-3000 11% 24% 15% 25% 24% 79
3001-4000 10% 27% 12% 14% 37% 51
4001-5000 24% 21% 18% 24% 15% 34
5001-6000 8% 25% 21% 21% 25% 24

> 6000 15% 25% 15% 25% 20% 20
Ns/NR 9% 20% 13% 30% 28% 124

  144 222 248 411 275 1300

From the above table can be seen that the number of those who ex-
pressed their willingness to acquire a heating system based on biomass 
rises with the level of income. Households with monthly income higher 
than 2500MDL can be approached during the information campaign, as 
this target group would have enough purchasing power in order to be 
considered as innovators, early adopters and potential owners planning 
to build a house.

In previous chapters it was noted the fact that majority of household 
owners do not have relevant and sufficient information concerning bio-
mass-based heating systems. These factors can explain the non-willing-
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ness of household owners to acquire heating systems based on biomass 
presented in the above tables. In order to effect a shift of public opin-
ion towards willingness to acquire heating systems based on biomass, 
the information campaign must provide relevant information about the 
benefits of the new heating systems comparing to conventional ones in-
cluding using real life examples along with on-sight visits and best-case 
practices.

In order to make a more precise estimate of people’s willingness to ac-
quire biomass-based heating systems, ProEra Grup included in the sur-
vey a series of additional questions concerning willingness to invest in a 
new heating system. The first question concerned the price of a heating 
system that can be considered an average price on the market. The sec-
ond question was about the household’s share of participation in acqui-
sition of a biomass based heating system. 

During the survey of rural households, 12.38% expressed their willing-
ness to acquire biomass based heating systems. This indicator presents 
very valuable information that practically determines the success of 
the entire project. Taking into consideration the fact that biomass-bas-
es heating can be considered as a new technology, thus it is subject to 
Everett M.Rogers “Diffusion of Innovations” theory used by the expert 
team in the present study for the development of a promotional cam-
paign, (for details please see Chapter Conclusions and recommenda-
tions). In accordance with the theory, for successful implementation of 
any innovation, it is vital to attain a point where 14-16% of consumers in 
certain market start using the innovative technology. As was mentioned 
earlier for rural areas, in the Republic of Moldova this indicator is very 
high (12.38%). This could mean that with a properly designed incen-
tive program both for producers of heating systems and biomass fuel, 
biomass-heating can become the most preferable heating solution in ru-
ral areas.

In order to determine the price of an affordable biomass-based heating 
system, ProEra Team analyzed in detail the structure of households that 
are willing to acquire biomass-based heating system, (12.38%). Further 
in the chapter, multi-criteria analysis will be presented, relative (%) 
values, if not specified, should be considered as shares of the total of 
household that manifested willingness to acquire biomass based heat-
ing systems.
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During the survey concerning household owners willing to acquire heat-
ing system based on biomass, there was a question about the amount 
of subsidy owners would like to have for purchasing a biomass-based 
heating system. 

Table 14:  Multi-criteria analysis of distribution of households in accordance 
with household surface, level of income, and share of participation 
in heating system acquisition

Area of 
house hold

Income per 
month

Amount of subsidy

Totalup to 
 70 %

50% 
> 

<70%

less 
then 
50%

Don’t 
know/
Didn’t 

answer

< 75 m2
< 2000 17% 9% 1% 2% 28%

2000 - 4000 1% 0% 1% 1% 3%
4000 > 1% 0% 0% 1% 1%

> 75 m2
< 2000 23% 13% 1% 4% 41%

2000 - 4000 5% 4% 3% 5% 17%
4000 > 4% 3% 0% 2% 9%

Total:
51% 28% 5% 15% 100% 

Analysis of Table 13:

From totals “Amount of subsidy” required by households in or-
der to by biomass-based heating solutions it can be seen that 
the vast majority (circa 79%) of the respondents are expressing 
their willingness to acquire these solutions only if the amount 
of the subsidy will represent more than 50% of the price. 

4

5

3

1

4

2

6

1
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Even if the respondents expressed their general willingness to 
acquire biomass-based heating solutions, circa 15 % of them are 
still undecided regarding the share of the price they are willing 
to pay thus did not express a clear range of subsidy they would 
accept as feasible for them. 

67% of households that are willing to acquire heating system 
based on biomass have houses with surface bigger than 75m2. 
Also, considering the fact that feasibility of biomass-based heat-
ing solutions is increasing according to the heated surface of the 
household (Table 16) this group of households should be con-
tacted during the information campaign in the first place.  

The majority (circa 40%) of analyzed households willing to buy 
heating system are those with income lower than 2000 MDL/
month and who can afford a share of the price not bigger than 
30%. This of course means that for this segment of the house-
holds the amount of subsidy that needs to be considered repre-
sents 70% of the price of the heating solution. 

For households with surface less than 75m2 and income higher 
than 2000 MDL/month because of uniformity of data 0-1%, it 
will be difficult to attribute the amount of subsidy other than 
70% of the market price for the heating system.

Due to the fact that: a) the feasibility of a biomass-based heating 
solution is increasing together with the increase of the heated 
surface (Table 16) and b) in order to acquire the heating so-
lution a household needs a certain purchase power which is 
doubtful in cases when the household has a low income (less 
than 2000 MDL/month), the group of respondents which is the 
most suitable for a first phase campaign is suggested to be the 
one that comprises circa 19% of the respondents who all have 
incomes higher than 2000 MDL/month and are heating houses 
with surface bigger than 75m2. 

4

5

3

2

6



64
Market survey on affordable rural biomass 
household heating solutions

The value of Table 15 is mainly in the presentation of behavior that could 
be expected from households that are willing to change their heating 
system to biomass based one. Further development of the program can 
depend on behavior of “navigators” among final consumers.   

Results of adjustments of heating systems that work on biomass process 
are presented in tables below both for stoves and boilers.

Table 15:  Adjustment of heating systems (Stoves – air heating) market price in 
accordance of perception of affordability

Area of 
house hold

Income per 
month

Share of 
household’s 

participation

Hating system on:
Pellets Briquettes

Market 
price 

(Euro)

Affordable 
price 

(Euro)

Market 
price 

(Euro)

Affordable 
price (Euro)

< 75 m2

< 2000 
30% 2200 660 1200 3602000 - 4000

4000 >

> 75 m2

< 2000 30% 2200 660 1200 360
2000 - 4000

50% 2200 1100 1200 600
4000 >

Table 16:  Adjustment of heating systems (Boilers – air and water heating) 
market price in accordance of perception of affordability

Area of 
house hold

Income per 
month

Share of 
household’s 

participation

Hating system on:
Pellets Briquettes

Market 
price 

(Euro)

Affordable 
price (Euro)

Market 
price 

(Euro)

Affordable 
price (Euro)

< 75 m2

< 2000 
30% 2700 810 1775 5332000 - 4000

4000 >

> 75 m2

< 2000 30% 3200 960 1775 533
2000 - 4000

50% 3200 1600 1775 888
4000 >
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Economic analysis

In addition to the behavioural aspect of rural households concerning 
acquisition of biomass based heating systems; other important aspects 
of the feasibility study are the economic and financial effectiveness of 
the investment. Notion of financial and economic efficiency of biomass 
based heating systems can be analysed through several aspects. The pri-
mary criterion is the price for heating system, second is the investment 
efficiency. These two notions are interconnected and can influence the 
entire result of the feasibility study. A third aspect of affordability is the 
operational costs of heating system, or to be more specific, price for one 
GJ of energy generated by heating system on biomass compared to other 
heating systems and fuel combinations. 

Proper understanding of the above stated aspects of affordability will 
give necessary information that should be delivered to the final consum-
er and will be related to the financial benefits of using a biomass heating 
system.

The methodology and logic of the economic calculations are presented 
in Annex 7 

Comparison analysis on gas and biomass-based heat-
ing solutions installation costs. 
Based on the observations that emerged from the propensity of house-
holds to buy a biomass-based heating solution, the necessity to analyze 
the economical reasoning of this propensity, arises. As stated above 
(Table 13), those respondents who use gas are the most numerous from 
those who would like to change their current heating solution for a mod-
ern biomass-based one. They are those who appreciate the comfort of-
fered by a gas fueled solution and have the necessary purchasing power 
to afford it. Further on, the comparison analysis between initial costs for 
installing a gas fueled solution and a biomass fueled one is presented. 
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When talking about affordability of a heating system, the question of 
price probably is the most important. Figure 30 shows a comparative 
analysis of acquisition and installation costs for heating systems that 
work on natural gas and those on biomass fuel. Along with market price 
for biomass based heating systems were included several scenarios re-
lated to perception of affordability described earlier. Real market prices 
were adjusted in order to comply with results of public opinion survey.    

Analysis of Figure 30

1. Boiler types of heating systems are more expensive than stoves, 
however further in the study are presented facts that demonstrate 
that intensity of utilization of a heating system will result in lower 
cost of 1GJ. Using boilers on biomass is more convenient in the long 
the run.  

2. Heating systems that work on briquetted biofuel are cheaper than 
those on pellets, and their installation price is equal or less than the 
installation of a natural gas heating system.

Besides the fact that a biomass-based heating solution offers almost the 
same level of comfort as the gas fueled ones for lower initial costs, it has 
other advantages as well. Some of these are: the household does not de-
pend on the willingness of his neighbors for the supply of fuel (in order 
to connect to a gas network it is necessary to develop and sign the proj-
ect with the regional gas distributor, a project which in the majority of 
cases is beyond the income level of an individual household), the house-
hold spends less time on installation of the solution due to the fact that 
the legal framework is less strict for biomass-based solutions, thus re-
quires less time to meet the conditions, the operational costs are lower 
as well (Table 19). However an installed heating system on natural gas 
provides more comfort as it provides the necessary flexibility of heating 
(easy to regulate, possibility to automate the heating process) and there 
is no need to manually add fuel.
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Figure 30:  Costs for installation of the heating solution (MDL)
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* - it includes the expenses, usually divided between a few households interested in being connec-
ted to network of gas, for projecting the network and paying all the fees for the documentation of 
the connection itself. 

** - The price for biomass-based solution is taken the one considered feasible according to our cal-
culations (The price for gas fuelled solution is taken as it is from those available on Moldavian 
market. 

*** - it includes the costs for pipes, radiators and other components of an in-house heating infrastruc-
ture and the costs for installation itself. Technically the infrastructure with the water heating ap-
proach is the same for gas or biomass-based solutions thus the costs are the same.

****- it includes the expenses that are related to the physical connection to the network of gas (pipes, 
installation etc.)

This calculation applies to households situated at a distance from the 
central natural gas pipeline. Households situated near the pipeline would 
have lower investment costs related to connection to the gas network.

It is worth mentioning that a biomass based heating system has more 
options related to the way the household is heated. It can be connected 
to the in-house heating infrastructure (pipeline and radiator system) 
or it can heat directly the air around it. The second option excludes the 
necessity of investment in internal heating infrastructure, that lowers 
installation costs and makes biomass based heating systems more af-
fordable and attractive. If talking about heating systems that work on 
natural gas then those should be connected to an internal heating infra-
structure, which implies additional costs.
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All these observations are of great value when developing the marketing 
campaign because it helps to define more precise market segmentation 
for each phase of the campaign. 

Investment appraisal for the affordability of biomass 
based heating solutions
The financial efficiency of the project in terms of discounted future cash 
flows and net present value (NPV) provides information whether it is 
feasible to invest in biomass based heating systems or not. One of the 
most important criteria of evaluation of heating system is the efficiency 
rate. Efficiency demonstrates how much of household owner’s money is 
being transformed into heat and how much is going up the chimney.

From this perspective ProEra team along with a group of experts calcu-
lated an economically justified price for biomass-based heating systems, 
depending on several variables: 

•	 Heating system type boiler/stove
•	 Household surface
•	 Heating system burning efficiency rate 

In order to demonstrate how proposed economically feasible price de-
pends on efficiency of heating system, from identified range of heating 
systems available on the market, were identified three groups of heating 
systems in accordance with their efficiency (heat rate). These rates are 
71%, 88%, 93%18. 

For the methodology of calculation, please see Annex 6. 

18  - It can be mentioned that there are heating systems, on the market, with heating rates that differ 
from those stated above, the purpose of calculation below is to demonstrate feasibility range, ra-
ther that to calculate proposed price for every particular heating system.
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Table 17: Economically justified prices for heating solutions at 8 and 14% 
discount rate

Scenario

Effi-
ciency 
Rate 
(%)

4Pro-
posed 
price 

(Euro)

Effi-
ciency 
Rate 
(%)

5Pro-
posed 
price 

(Euro)

Effi-
ciency 
Rate 
(%)

6Pro-
posed 
price 

(Euro)

Di
sco

un
t r

at
e 8

%

40 m2 71 -89 88 236 93 309

75 m2 71 227    88 837 93 974

90 m2 71  362  88 1094 93 1258

110 
m2 71  542   88 1437 93 1638

150 
m2 71  732   88 1798 93 2037

Di
sco

un
t r

at
e  

14
%

40 m2 71 -151 88 119 93 179

75 m2 71 111 88 616 93 730

90 m2 71 223 88 830 93 966

110 
m2 71 372 88 1114 93 1280

150 
m2 71 530 88 1413 93 1611

* - in red are indicated prices that are below the amount of money that household owner is willing 
to pay for heating system (affordable price was obtained during the survey) 

Conclusions to table:

1. Households with small heat requirements are less likely to repay in-
vestment into a biomass based heating system. Small heated areas 
do not provide necessary savings. Thus household that are willing 
to heat area round 40m2 will less likely to find heating systems on 
the market with the price that will be considered a justified inves-
tment. For households with area 40m2 justified price, for heating 
systems with 93% heat rate, will be round 309 Euro. At the moment 
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of survey there were no biomass based heating systems with same 
characteristics and price, available on the market.

2. Heating systems with high efficiency rates (88-93%) can be consi-
dered more economically feasible if used in heated area higher than 
40m2. Calculated economically feasible price of heating systems with 
higher rate for households with heating surface bigger than 75m2 

can be compared and are neat to prices available on the market.

3. It also can be stated that value of money is a determining factor in 
the investment process. Thus scenario with 14% discount rate de-
monstrates that households with heating surface less than 75m2 will 
not be able to have feasible return on investment. 

4. In order not to decrial biomass-based heating systems at the inci-
pient stages of biomass project, both aspects of price, affordability 
and economic efficiency should be taken into consideration. Thus if 
household owner’s perception of price affordability will be higher 
than economically justified price, in the long term owner will realize 
that heating system was not an inefficient investment. This negative 
experience can influence public opinion about biomass-based hea-
ting systems in the long run.

Stated above conclusions provide necessary insights related to the no-
tion of affordability. In order to induce a massive change of existing heat-
ing systems to biomass-based it is vital to adjust prices (in this case, 
decrease prices) in order to make the heating system attractive to the fi-
nal consumer and efficient from a financial point of view. It goes without 
saying that this kind of measure is temporary but it is necessary for the 
initial stages of the promotion of biomass-based heating systems.

Operational cost analysis
An analysis of operational costs provides information concerning the 
utility of heating systems that can be used for comparing advantages of 
heating systems during an information campaign. The price of one GJ of 
specific fuel and heating system combination can be influenced by the 
following factors: calorific value of the fuel, price for the fuel, efficiency 
of heating system. 
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Figure 31:  Comparison of price for one GJ from different heating 
systems and fuels19
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From the table above it can be seen that if comparing only variable costs 
of heating, the price for one GJ is significantly lower compared to tradi-
tional fuels and heating systems. 

Another important fact is that heating systems with higher efficiency 
provides lower cost of on GJ. 

In this scenario, for calculation was taken gas stove with 93% heat rate, 
as to be compared with biomass-based heating system of the same rate. 
As a result cost of one GJ produced by biomass heating system is 103 Mdl 
when cost of one GJ produced by gas stove is 153 Mdl. As a conclusion 
we can state that besides heat rate of heating system another important 
criterion is price of a fuel. Thus biomass-based heating systems combine 
higher efficiency of burning and relatively cheap fuel.

19  HRBS – High Rate Brick Stove (heat rate 70%); LRBS – Low Rate Brick Stove (Heat rate 35%)
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Selecting affordable biomass based heating solution
The following chapter was considered as important from the perspective 
of ethical appreciation of affordability. During the public opinion survey 
ProEra team has managed to identify the price for an affordable heating 
solution (Table 14 and Table 15), however the price that the final con-
sumer is willing to pay for a heating system can differ from the economi-
cally justified price of a particular heating system. In other words after 
analyzing a heating system as an investment and revealing the financial 
benefits that this system brings to households, the economically justi-
fied price can be calculated. Comparing affordable price and economi-
cally justified price of heating system can lead to several scenarios.

1. Affordable Price > economically justified price. Household owner 
will be willing to pay more for heating system however the invest-
ment will not be repaid within a reasonable period. As a result, the 
household owner will be disappointed with his investment, and this 
will lead to the creation of a negative reputation for biomass-based 
heating systems.

2. Affordable price ≤ economically justified price. Household owner 
will see all the benefits of using biomass based heating systems. 

When selecting a proper heating solution many aspects should be taken 
into account. Two groups of characteristics of heating system should be 
analysed in order to make a proper selection and to benefit from func-
tions that the heating system provides. The first group of characteristics 
are technical ones, here identified: Technical characteristics (heating 
capacity of the equipment, efficiency rate, type of loading of fuel etc.) 
and optional features. The second group of characteristics are financial 
ones (Net present value of the investment (NPV), price for heating sys-
tem).

Technical characteristics can change depending on household configu-
ration, heating requirements etc.

Optional features are those characteristics that bring added value to the 
final customer hence the price for this kind of heating system will be 
higher. Some of the features available on the market of biomass-based 
heating solutions are: remote control (mobile telephone), automatic fuel 
loading controlled by the fluctuations of air temperature etc.
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In order to make the process of biomass-based heating system selection 
easier and more efficient the heating solution matrix was elaborated.

It comprises variables that are crucial for efficient selection of a heat-
ing system, and combines both financial and non-financial variables. It 
is worth mentioning that for some scenarios the suggested (calculated) 
price for heating system is very low. In the current market situation no 
distributor and producer of biomass based heating systems would agree 
to sell them at this price. From another point of view if the price will be 
higher than the calculated one, the investment in a heating system will 
not be feasible.  

Examples using the Selection matrix:

Goal: to find out technical characteristics (efficiency, power, type) and 
economically justified price for heating system that works on biomass.

Beginning at the top of the table, ask the following questions: 

Q.: What type of biomass fuel is available in the area?

A.: Pellets or Woodchips

Action: working with left-hand side of the table

Q.: Is there willingness to have an automated loading system for bio-
mass fuel?

A.: Yes

Action: working with left part of the table that contains “yes” in the sec-
ond row

Q.: Will the water be heated by the selected system?

A.: Yes

Action: working with the column that contains “yes” in the third row of 
the table.
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From this process the following information about the future 
heating system can be determined:

Pellet boiler with automated loading system with heat rate 88-93%. 

Q.: What is the surface area that will be heated?

A.: Approximately 80m2

Action: Selecting intersection of column identified above with row “76-
90m2”

Result: Power of future heating system should be around 12,9kW

Q.: Will the owner of the house use biomass generated within his dwell-
ing as a fuel?

A.: Yes

Action: Proceeding to group of rows “Proposed price with own biomass 
fuel in dependence of household surface (euro)” selecting row “76-
90m2”

Selection result:

Pellet /wood chip boiler with automated loading system

Heat rate 88-93%,

Power: 12,9kW

Recommended price: 1299 Euro
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The information stated above can be used as a decision tool that can be 
used both by the household owner when selecting the heating system 
and by potential local heating system producer when designing heating 
systems and establishing price for the final consumer. This tool takes 
into consideration criteria like:

•	 Availability of biomass fuel by type

•	 Surface of the household

•	 Heating necessity e.g. Air heating alone, both air and water heating.

It is worth mentioning that the table above provides only guiding infor-
mation concerning certain scenarios, thus every heating system instal-
lation should be analysed individually.  
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Companies capable of producing heating 
solutions in the RM

Before analyzing companies a certain set of notions, as follows, should 
be clarified.

•	 Companies able to produce heating systems can be divided to: pro-
ducers, assemblers and mixed type of previous two. 

•	 Producers of heating systems - companies that are able to create any 
part of the heating system

•	 Assemblers of heating systems – companies that import parts of 
heating systems and assemble them.

•	 Third categories of producers acquire certain elements of heating 
systems and produce other parts within their plant.

Biomass-based heating systems is a complex engineered device, that 
contains a set of sophisticated components e.g. burner, thermal sensor 
and programing unit. This is one of the reasons because biomass-based 
heating systems have higher price comparing to conventional heating 
systems. For current Moldovan conditions in engineering and produc-
tion most easy and fast direction in development of biomass-based heat-
ing systems production, are assembling and mixed production. In long 
term with accumulation of knowledge and experience companies would 
be able to be become full cycle producers of heating systems.

During the survey, 22 companies were identified as those that are able to 
produce biomass-based heating systems. (Annex 8 )

Findings of the survey on local potential and existing producers:

•	 Only one company has real experience in production of biomass 
based heating systems. This company can be referred to third type 
of producer (mixed).

•	 Rest of the companies work at the project basis, and are not willing 
to produce heating systems to stock at the constant rate. This can 
bring the risk of not consistent production. 
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•	 Almost all companies demonstrated interest in production of heat-
ing systems only if customer would have provided necessary blue-
prints. 

•	 Currently in Moldovan market, companies, capable to produce bio-
mass-based heating systems, can be considered as sellers of their 
production capacities. If customer comes with all the necessary doc-
umentation and will pay for production, company will be able to ful-
fill the order. This reduces risk of not selling the final product. This is 
a very important insight that must be taken into consideration while 
selecting 
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Comparison of program implementation 
scenarios (co-financing local producers or 
acquisition of heating systems available 
on the RM market) 

In the context of the current market survey ProEra Grup Ltd. requested 
information regarding biomass based heating solutions from producers 
from 11 countries.  Even though 92 foreign producers were contacted, 
only 5 producers offered complex information regarding their biomass 
based heating solutions while the vast majority declined to participate 
in the survey. The following analysis was made based on the information 
obtained from those foreign producers which responded. For a compari-
son analysis of feasibility to produce locally biomass based heating solu-
tions, further on, the comparison between available, locally produced, 
biomass based heating solutions costs of production and prices of simi-
lar foreign heating solutions, is made. In order to choose properly the 
comparable heating solutions available from local producers, local deal-
ers and foreign producers, further on, the heating solutions analyzed 
will be evaluated based on the following characteristics:

1. Heating Power

2. Efficiency of burning

3. Components of the heating solution

According to the portfolio of biomass based heating solutions available 
from local producers at the moment of the study, the heating power 
starts from 22 Kw. However local producers highlighted that the issue 
of producing heating solutions with lower capacity is not due to their 
know-how or technology but rather the demand on the market. It is im-
portant to be mentioned that the cost of production for local potential 
producers would diminish not much (not more than 25%) in case of 
considering the production of lower heating capacity heating solutions. 

The fact that local producers did not start to market the biomass-based 
heating solutions can be considered as an indirect demonstration that 
rural households with a living area lower than 150m2, currently, do not 
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express their willingness to acquire biomass based heating solutions. 
Although local producers expressed their capability to produce heating 
solutions with lower heating power, for further analysis ProEra Grup ex-
perts considered the costs of production of current available biomass 
based heating solution with the smallest heating power (22Kw). 

Table 22:  Characteristics of the heating solutions based on which the selection 
for comparison is done

Local Production Foreign Production Local Dealers

Heating power 
(Kw) 22 22 22

Combustion 
efficiency (%) Up to 84 Up to 92 Up to 92

Components 
of the heating 

solution

Incorporated:

Burner

Pellet feeding 
system

Pellet tank (1m3)

External:

Burner

Pellet conveyor

Pellet tank (1.5m3)

External:

Burner

Pellet conveyor

Pellet tank (1.5m3)

In Table 25 above, are presented the evaluation characteristics based on 
which the heating solutions are chosen for analysis. It is important to 
mention that the heating solution considered in the category “Foreign 
Production” and “Local Dealers” is the same. This gives better under-
standing of the level of feasibility if selecting between different options 
to facilitate the development of the local market of biomass based heat-
ing solutions.  
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Figure 33:  Comparison analysis of local production costs and prices for 
similar „ready to use” imported equipment (EURO)
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* Local production costs which includes: a) material costs; b) production costs; c) electronic equi-
pment; d) burner. The displayed production cost is obtained through backward calculations.

** Market Price of Local Producers includes the production costs and the average industry profit 
margin of 30 % and VAT of the RM.

*** Foreign Producers prices which include the transportation prices of a number of 20 boilers in 
20ft containers from all over the European continent and do not include profit margins or VAT 
of the RM. 

**** Local Dealers prices offered on the RM market (retail price) which includes VAT. 
 None of the above prices includes the installation and/or maintenance costs.

Based on these findings, one can observe that the Market Price offered 
by local producers is much lower than the price offered by local dealers 
selling foreign produced heating solutions. This leads us to acknowledge 
the potential of development of feasible and competitive production of 
biomass based heating solutions in the RM.

In order to assure that the local producers would have no trade-off be-
tween selling biomass based heating solutions on the local market and 
households involved in the co-financing program, it is necessary to cover 
the difference between the cost of production and the profit margin of 
the producer and the affordable price for the households. In the Table 26 
below are presented the feasible prices for households willing to acquire 
biomass based heating solutions together with market prices offered by 
local dealers and local producers. 
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Table 23:  Comparison of Sum to be invested if considering Local Dealers 
Market Price and Local Producers Cost of Production
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According to Table 17 the affordable price for a household would be as 
shown in column D from the Table 26 above in accordance with the will-
ingness of the household to pay for the heating solution. Based on these 
results the amounts needed to be financed in case of acquiring biomass 
based heating solutions from local producers would be much lower than 
in the case of acquiring those from local dealers. For more detailed ex-
planation of the “sum to be financed” see column F and H from Table 
above. Details of the calculations are presented in Table 27 below.
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As a conclusion the following can be stated: 

The most convenient option to fulfil the necessities of households inter-
ested in installing a biomass based heating solution would be the sup-
port of local production through a co-financing program. It is very im-
portant to inform local producers about conditions of the co-financing 
program. One of the main conditions is the timeframe of the co-financing 
program. Local producers should realise that incentives provided within 
the program are made for development of local biomass-based heating 
producer that will be able to make affordable heating systems even after 
the end of the co-financing program. Thus the producer should aim for 
long term benefits and sustainable development of the business, invest-
ing in research and development, and optimization of processes.



86
Market survey on affordable rural biomass 
household heating solutions

Certification of Conformity of biomass-
based heating solutions produced by lo-
cal entrepreneurs

The entity responsible for certification of conformity of the products 
in the RM is the National Institute of Standardization and Metrology 
(NISM). According to law No 186 “On conformity assessment of prod-
ucts” a local producer of biomass-based heating solutions would need 
to obtain a certificate of conformity in order to be able to legally sell the 
products he offers. The certificate is issued on the basis of the conclu-
sion of a specialized department of NISM20

The procedure of obtaining the certificate of conformity or the National 
mark of conformity is described as follows: 

1. The Producer signs the application 

2. The producer submits the list of documents required (Technical 
description of the heating solution developed by the producer, 
Questionnaire of the self-evaluation of the product, Passport of the 
heating solution21 developed by the producer) 

3. The NISM responsible department reviews the “Request Letter” and 
the documents submitted by the producer

4. The NSIM responsible department emits the decision on the request 
(the producer will be informed if the procedure of certification will 
carry on)

5. The NISM emits the “Contract of services” and signs it with the appli-
cant (producer of the biomass-based heating solution)

6. The NISM emits the invoice for the producer 

7. The Producer pays the amount stated in invoice22

20 Address - 48 Lazo str./ Tel – (+37322) 208157 
21 It is a document that is developed by the producer and must contain compulsory but not exha-

ustive information: technical description, installation conditions and requirements, exploitation 
requirements, safety rules. 

22 For the situation described in this report, the price for certification of conformity would be 711 
MDL 
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8. The NISM identifies the product and evaluates it on the bases of the 
“Questionnaire of the self-evaluation of the product”

9. The NISM expert team* evaluates the conformity of the technical de-
scription stated in the “Passport of the heating solution”, tests the te-
chnical aspects and evaluates if the heating system is safe for private 
exploitation. 

10. On the basis of the results presented by the expert team, the NISM is-
sues the certificate of conformity of the National mark of conformity 
for a period of 3 years. 

* - according to law No 186 “On conformity assessment of products”, the expert teams in NISM are 
created according to the specifics of the product that is required to be certified. The team is created 
from specialists from the area of certification. 
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Legal Requirements related for the instal-
lation of biomass based heating systems

For a household, if changing the heating solution, the following issues 
arise: a) installation and exploitation of the heating solution according 
to technical norms imposed by the producer; b) installation and exploi-
tation of the heating solution imposed by the national norms of preven-
tion of fire. 

The installation and exploitation requirements of the heating solution 
are stated by the producer and are described in the attachment of the 
Passport of the Stove. Also, for installation of a heating solution, some 
specific technical skills are required thus the stove production company 
or the local retailer, offer the installation service for households. The 
fulfillment of technical requirements, if the heating solution is installed 
by an authorized23 person/company, is not an issue of concern for the 
household. 

According to the law No. 93 from 05.04.2007 about “Service of civil pro-
tection and emergencies” the subdivision of Ministry of Internal Affairs, 
the Service of civil protection and emergencies (SCPE) is in charge of 
monitoring and supervision on implementation by the households, state 
institutions and economic entities of the norms and regulations related 
to protection and prevention of fire. The main responsibility and attri-
butions related to prevention of fire, of the Service of civil protection and 
emergencies, are stated in the law mentioned above and contain: 

•	 instructions to eliminate detected violations of the rules and regula-
tions in civil protection and defense against fire

•	 carry out state supervision in the field of civil protection and defense 
against fire

•	 organize the expertise of state civil protection and defense against 
fire

23  Authorization is made by the producer of the heating solution. Also, only organizations with the 
necessary certificated knowledge can be authorized to install a heating solution. 
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A more precise description of the responsibilities and actions that the 
Service of civil protection and emergencies can take in order to pre-
vent fire in household area can be found in Law No. 267 about “protec-
tion against fire”. The activities intended to prevent fire and inform the 
population about the risks of it, are held every year by the SCPE and 
are described in the Governmental Decision No 1159. In the RM, due to 
specifics, related to logistics, human resources etc., of the SCPE, there is 
an authorized non-governmental organization called “Fire-prevention 
society of the RM” (FPS), which is actually in charge of running all the 
activities stipulated in state documents mentioned above. This entity is 
monitored by the SPCE but is individual in its actions taken for achieving 
its responsibilities attributed by the act of authorization. It is organized 
in 23 Regional organizations, 7 Representatives in different regions 
(Annex 12).

The existing norms for prevention fire in households cover the technical 
specifications of chimneys used for evacuation of exhaust gas and the 
procedural aspects of the control itself. 

The norms for prevention of fire, in Republic of Moldova, are created 
on the basis of a regulatory act from the Russian Federation “СНиП 41-
01-2003”. According to this regulation, households that plan to install a 
heating solution for the first time or to change the existing one on a new 
one are obliged to meet the following general rules: 

1. The floor coverage where the heating solution is installed should be 
entirely, at least in the region of loading, made from fire-resistance 
material (minimum 0.5 m/ 0.7 m in the area of fuel loading) 

2. The room (space) where the heating solution is installed must have 
good ventilation (windows that can be opened, fans etc.) 

3. The chimney, if it passes through the roof of the house, must be built 
from a fire-resistant and low heat transfer rate (U-value) material. 

4. The chimney should pass through the roof in a space that would per-
mit a minimum distance of 0.25m from any other objects from roof. 
Also, the minimum height of the chimney part built outside the roof 
must be 0.5m. 
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5. The chimney (the ventilation channel) must be wide enough to per-
mit all the exhaust gases to be evacuated. The necessary weight de-
pends on the capacity (also the volume of the combustion chamber) 
and the type of heating solution. 

6. The storage of fuel for the heating solution must be organized in 
another room from the one where the stove/boiler itself is installed. 
Only if the loading is automatized and technically developed by the 
producer of the heating solution then storage is allowed in the same 
room as the stove/boiler.

The procedure of obtaining the “Prescription for exploitation of the 
chimney” can be obtained as follows:

1. In the case of a first time installation of a heating solution in the ho-
use or the space allocated for it. 

i. The household should ask for a Pre-installation control of the 
space allocated for installation of the heating solution through 
a Request letter. 

ii. During two weeks an authorized specialist from SCPE will con-
trol the space and can consult the technical requirements sta-
ted in the Technical Passport of the stove in order to prescribe 
some suggestions of installation. The specialist can visit the 
venue ones or more times. 

iii. The specialist will provide comments on the peculiarities of 
thermal insulation of heating and ventilating equipment, pi-
ping systems of internal heating, air ducts, chimneys and flues 
in order to: 

•	 Prevent burns

•	 To achieve a heat loss, less than the acceptable limit

•	 To avoid condensation of moisture 

•	 To prevent the freezing of the coolant in the pipes, laid in unheated 
rooms or in an artificially cooled rooms
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More details please find in СНиП 41-01-2003 document on the web site 
of SCPE. 

After the household has finished all the installation works, the specialist 
from FPS will control the quality of installation according to suggestions 
he previously made and to norms for preventing fire in households. The 
“Prescription of usage of the chimney” authorizes the household to use 
the heating solution he chose and has to be renewed every year before 
the cold period of year (October – March). 

2. In the case of a change of the heating solution two scenarios are ob-
served by FPS: 

i. When the household which owns a stove fuelled by natural gas 
disconnects the stove from the gas pipe thus continuing to use 
gas only for cooking but not for heating. In this case the house-
hold has to inform also the regional gas-company distributor 
which will disconnect the stove according to all the require-
ments imposed by the Decision No 1226 “Rules of organizati-
on and execution of design works, installation and reception 
of gas supply systems”. For the installation of the new heating 
solution the procedure described above (1) should be execu-
ted by the household. 

ii. When the household is renewing the existing heating solution. 
This is a practice highly observed in rural areas and mostly re-
alized by the people who use brick stoves. In this case the ho-
usehold must, through a Request letter, inform the FPS about 
re-making of the stove. The procedure is simpler because the 
FPS specialist will give “a prescription on using the chimney” 
on the basis of the renewed stove which in majority of cases 
is built on the place of the old one and has the same heating 
capacity as the old one (if the heating necessities of household 
did not change). The main issue of control of chimney capacity 
is showed by the volume of the combustion chamber of the 
new stove. 

The price of issuing the “Prescription on the using of the chimney” de-
pends on the complexity of the case but would not exceed the rate be-
tween 138 – 275 Mdl per household. 
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It is important to highlight the fact that the heating solutions which are 
fuelled with natural gas are an issue of a much rigorous control and 
more strict regulations comparing with those imposed on heating solu-
tions which are fuelled with wood bricks, coal or biomass. Also, due to 
a recent tragic event24 the focus on regulating on prevention of fire is on 
the gas heating solution. SPCE is more concerned with the risks present 
in households heated by gas rather than those risks which come from 
houses heated with other systems. Based on this unbalanced efforts on 
prevention of fire, FPS is more indulgent when controlling. It must adjust 
its actions to the economic reality in Moldovan villages and the financial 
situation of households.

24  http://apropomagazin.md/2010/10/27/trei-ani-de-la-tragedia-din-soroca-video/

http://apropomagazin.md/2010/10/27/trei-ani-de-la-tragedia-din-soroca-video/
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Conclusions and recommendations

During the elaboration of the feasibility study on affordable biomass-
based heating solutions, many aspects of the entire value chain were 
identified and analyzed. It is worth mentioning that perception of af-
fordability of biomass-based heating system depends on both financial 
and non-financial factors. These factors can influence public opinion 
concerning heating systems and favorably or unfavorably and contrib-
ute to the decision-making process of the final consumer, whether to buy 
biomass-based heating system or not.

The main conclusion of this study is that biomass-based heating systems 
are a very effective and efficient solution of heating the household in rural 
areas, and with the fulfillment of certain conditions can be considered as 
feasible and affordable.

As the content of the study forms part of a very complex system, some as-
pects of the study are subject to additional disclosure and conclusions.

Biomass
The rural household generates on average 3t of unused biomass every 
year, which can be used as a fuel for biomass based heating systems.  All 
this quantity of biomass is the result of calculations made based on data 
from public opinion survey and includes biomass that is not included 
in regular household activities (cattle feeding, using as fuel for stoves/ 
gully–cooking water heating, etc.). Thus, the household owner will face 
a tradeoff: 

•	 On one side heating the house with traditional heating system and 
acquiring traditional fuel (coal, wood), 

•	 On the other side using biomass-based heating system with higher 
efficiency rates, which will use biomass fuel, part of which will be 
produced at a lower price, from the biomass that is generated within 
his household (3t of biomass / year). 
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This will result in significant savings when heating during the cold sea-
son. However the study showed that the rural population does not have 
the necessary information about methods of pressing and utilization of 
biomass for heating purposes.

Recommendations

An information campaign related to method of utilization of generated 
biomass for heating purposes. The information campaign should pro-
vide real life facts about biomass and provide best-case practices that 
were implemented within the area.

Producers of biomass

During the research in the RM several producers of biomass fuel were 
identified. It is also worth mentioning that for some companies produc-
tion of biomass fuel is not their main business. Other companies pro-
duce biomass fuel for export.

Recommendations

To conduct projects directed at the development of micro producers of 
biomass fuel at the level of village or community. These micro enterpris-
es should produce biomass fuel and provide services of briquetting / 
pelleting to the population. These producers will ensure the availability 
of biomass fuel in the region and will promote the utilization of biomass 
for heating purposes. According to ProEra team’s pre-feasibility study, 
micro enterprises that provide these services can become profitable 
businesses and create additional working places in rural areas.

Distribution and fuel

There is no well-developed supply chain of biomass fuel distribution. 
However, identified distributors of traditional fuel (coal, logwood) do 
not see a threat in biomass fuels. In many cases, distributors were inter-
ested in selling biomass-based fuel to the population, with the condition 
of maintaining their respective profit margin.

The main types of biomass fuel are biomass pellets, wood chips, biomass 
briquettes and wood logs. The first two as well as the last two types of 
fuel in many cases can be burned by the same type of heating systems. 



95
Market survey on affordable rural biomass 

household heating solutions

Using combined fuel systems will provide necessary confidence for the 
final consumer about availability of fuel.

Recommendation

Promotion of combined biomass fuel heating systems at the early stage 
of the development project should be the priority until the availability of 
stable biomass fuel supply is developed.

Biomass based heating systems market and local pro-
ducers of heating equipment
The market of biomass based heating systems in the RM is in its develop-
ment stage. Nearly 99% of heating system imports in the RM are imports 
of heating systems that work on gas. The majority of heating systems 
presented are high-end models. These should be used for heating large 
spaces. However there exist models on the local and more often on the 
international market also suitable for rural areas both from a perfor-
mance and from a price perspective. 

From identified local companies that are capable of producing biomass-
based heating systems only one company has experience in producing 
them.

Recommendations

In order to induce development of affordable biomass based heating 
systems it is important to promote the production of respective heating 
equipment locally. This will reduce costs related to transportation and 
customs clearance. Compensating part of the production costs carried by 
the local producer will induce the development of the market. Another 
opportunity for promoting biomass-based heating solutions which can 
be considered, albeit with a proper feasibility study required, is the pro-
motion and ease of obtaining this type of fuel. When using briquetting/
pelleting solutions available on the market, households, with some ad-
ditional investments, can produce biomass-based fuel themselves. 
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Final Consumer

One of the most important links in the value chain is the final consumer. 
As it mentioned in the study, the majority of households in rural areas 
are using old and inefficient heating systems along with traditional and 
ecologically unsustainable types of fuel (coal extraction is heavily pol-
luting the environment while wood heating presumes cutting forests 
which directly influences the pollution rate of the environment). Rural 
household owners do not have sufficient information about biomass 
based heating systems, or this information is distorted as our market 
survey shows (Figure 23). The cumulative number of rural households 
who have a distorted perception of biomass-based heating solutions is 
circa 25%. This distortion is expressed ether by the perception of com-
fort level offered by these solutions or by the fact that households con-
sider the biomass fuel expensive while not using on average 3t of loose 
biomass annually.  

Recommendations

In order to promote biomass based heating systems in rural areas, an 
information campaign should be held. Below are the presented steps of 
such a campaign.

A promotional campaign for biomass-based heating solutions should fo-
cus attention on measures of informing people about biomass potential 
by comparing it with traditional heating solutions. Among the advan-
tages of the proposed heating solution should be mentioned: 

1. Competitive price for fuel (both as a price for GJ and briquetting / 
pelleting services)

2. Higher efficiency of heating solution

3. Possibility to regulate heat

4. Significant savings on heating costs

5. Possibility to heat water

6. Handling is easier in comparison with solutions based on coal and 
wood. 

7. Neutral impact upon environment
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8. Easiness of fuel storage

9. Short investment payback period

10. Higher quality of life

Another important aspect of the envisaged information campaign is to 
provide proper understanding for end-users about fuel security for bio-
mass-based heating solutions. With this in view, it is crucial for the pro-
posed project to be implemented in those villages where it will be possi-
ble to produce / deliver biomass fuel to final consumers at a competitive 
price. It is also recommended that a pilot project to be implemented in 
those villages where final consumers will have the possibility, i.e. avail-
able biomass and financial resources, to convert the self-produced bio-
mass into fuel (pellets, briquettes).

Previously it has been mentioned that land owners in the RM rural areas 
do not have necessary and complete information about biomass-based 
heating solutions. As biomass-based heating solutions are new for the 
RM, for an information campaign to be successful it will be reasonable to 
take Everett M.Rogerss’ “Diffusion of Innovations” theory as the guiding 
methodology.  Figure 33
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Figure 34:  Curve of diffusion of innovation
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“Diffusion of Innovations” theory presumes that when it comes to in-
novative product any particular market has five types of customers:

In order to activate massive switching of heating solution to biomass-
based ones 15 % of households in a certain village should change their 
existing heating solutions to the biomass-based ones, thus early major-
ity will be “activated”.

Addressing innovators:

First of all 3.5 % of households considered to be innovators should be 
addressed. However, since at the early stage identification of these kind 
of people will be difficult, it is proposed to inform people first about 
the existence of biomass-based heating solutions by providing proper 
benchmarks and examples of efficiency of heating systems based on 
calculations, and best case practices, presented in booklets and posters. 
Next, installations for this kind of heating should appear in public insti-
tutions, village halls, kinder-gardens or schools. This will provoke dis-
cussions among the population of the village and will awaken interest. 
Persons responsible for operating heating solutions should go through 
training and should provide necessary information to interested people 
regarding the exploitation of the new equipment. Necessary information 
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concerning heating solutions on biomass presented in booklets and/ or 
posters/flyers should be available everywhere. Information materials 
should contain necessary technical information of heating solutions on 
biomass as compared with traditional heating solutions, outlining all the 
benefits of the former.

Information material should be customised for several types of house-
holds, with the areas of 75, 90, 110, 150 m2   this will provide proper 
reference to conditions of living of a certain household. The proposed 
layout of the booklet is in Annex 13. 

At this stage two or three households that are willing to produce bio-
mass-based fuels should be identified. Candidates for this role can be 
farmers or land owners that have access to significant amounts of bio-
mass. At an early stage mobile briquetting / pelleting solutions should 
be used. These individuals could produce and sell fuel, and provide pel-
leting / briquetting services for the population.

Expected outcomes from the stage:

1. The population is informed about heating solutions with biomass

2. People become aware of the benefits of the proposed heating solu-
tions getting information from employees of institutions mentioned 
above.

3. People actually see benefits by visiting public places where heating 
solutions on biomass have been installed.

 A possible risk is the following: certain concerns about heating efficien-
cy of their stoves at home could appear among people. To prevent/avoid 
the risk, a wide-range promotional information campaign has to be well 
planned and duly implemented.

Addressing early adopters:

The next step in the information campaign will be addressing local small 
and medium enterprises (SMEs). Entrepreneurs are considered to be 
innovative, creative persons that are ready to accept changes with low 
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resistance particularly in cases when change promises certain financial 
savings.

The following features of the SMEs should be taken into consideration:

•	 Family business - faster decision making process

•	 Preferably with several employees - will induce process of informing 
village population outside the SMEs

•	 Heated space should have a form factor of the house (small shop, bar, 
canteen) - this criterion will help potential buyers to extrapolate all 
benefits of heating and delivering hot water to their own houses.

•	 All heating systems should be provided with promotional materials 
and owners of the heating solution should be willing to demonstrate 
it to all interested people. By this time producers of heating solutions 
should enter the market with different incentive schemes related to 
acquisition of the heating solutions on biomass.

Expected outcomes from the stage:

1. First private cases of heating with biomass.

2. Growth of confidence among population concerning efficiency of bi-
omass-based heating solutions.

3. First acquisitions of heating systems for private households based 
on information provided within the framework of the campaign.

Addressing early majority:

For this stage collaboration between all participants of the supply chain 
is very important.

To attract the early majority, public seminars and learning courses 
should be organised where: 

•	 Producers of biomass fuels should give information about the varie-
ty of services they provide to final customers, e.g. delivery, pelleting/
briquetting services, as well as information about prices etc.;

•	 Producers and importers of heating solutions will provide informa-
tion about their price range, technical characteristics of systems, 
payment and incentive schemes, advantages of their equipment;
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•	 Users of biomass-based heating solutions will provide best case 
practices, real life information about technical performance of the 
equipment, tips and tricks in operation of biomass-based heating so-
lution, benefits that were gained when switched to new heating solu-
tions,  e.g. heating entire house, possibility to regulate temperature, 
hot water all year around etc.

In these seminars, question and answer session will have an added value 
for adjusting promotional materials for future campaigns.

Expected outcomes from this stage:

1. Increased acquisition and installation of heating solutions on bio-
mass

2. Producers and importers adjust their product range in accordance 
with the needs of the market

3. Proper supply of biomass fuels with variety of options is establi-
shed 

4. More and more good case practices appear

5. Information about benefits of heating solutions on biomass and their 
affordability is transmitted to other villages

Concerns related to implementation of this stage:

•	 All participants of the supply chain should transmit the same mes-
sage

•	 Monopoly created by one supplier of fuel can destroy the entire ini-
tiative

•	 Inflexibility of producers and importers of heating solutions on bio-
mass can provoke resistance among the population

•	 There will be no particular approach towards late majority and lag-
gards. The well-established supply chain and best-case practices will 
keep the process going without significant efforts.

For proper selection of biomass-based heating system the consumer 
should be guided by an easy to understand questionnaire, which will 
filter unnecessary features of the equipment and will identify all charac-
teristics that the area needs for comfortable use without significant in-
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vestment. An example of this kind of questionnaire is presented in Table 
21: Heating solutions (93% efficiency rate) selection matrix.

From this matrix it can be seen that with current market conditions, 
houses that have heating area of less than 75m2  and intend to use only 
acquired biomass fuel, will not be able to find a biomass heating system 
that will be considered as an economically justified investment. However 
if the household owner will use as fuel biomass generated within his 
dwelling, the savings on biomass fuel will justify investment in biomass-
based heating system even if the heating area of the house is 40m2. 

The financial aspect of feasibility and affordability can be considered as 
follows: Investment in biomass-based heating system is feasible if the net 
present value of future savings provided by the system during the period of 
the next 8 years is positive. 

An affordable heating system can be considered one that meets the fol-
lowing requirements:

1. Investment reasoning is feasible 

2. The price of the heating system is lower than the price for the next 
best (efficiency based) heating solution available on the marketing 
which customer is willing to buy (in particular: heating systems that 
work on natural gas).

Earlier in the study it was mentioned that biomass-based heating sys-
tems when taking into account non-financial benefits have in effect a 
lower price. This information should be presented to the final consumer 
in rural areas in order to induce investment in biomass based heating 
systems.
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Annexes

Annex 1: Public opinion survey methodology

1. Methodology for the research

According to request the following methodology is considered by ap-
plicants as most suitable, thus assuring the highest reliability and geo-
graphical coverage.

1.1 Background

The project purpose is to increase the use of renewable energy technol-
ogy significantly through fuel switching and energy efficiency. It prima-
rily focuses on improving heating comfort levels in rural public sector 
buildings including schools and community centres by using readily 
available waste straw supplied from local agricultural enterprises. The 
project will also stimulate local markets for improved household heat-
ing; industrial cogeneration, and biomass-based briquetting, as well as 
raise local capacity in the biomass sector, and promote the benefits of 
biomass energy and the project.

1.2 Purpose and objectives

To conduct an in-depth survey of current systems in use and an analysis 
of biomass based energy efficient domestic heating systems. It is expect-
ed that technology solutions will be assessed and ranked based on their 
performance (efficiency and emissions), fuel requirements (multi-fuel), 
and features (cooking, baking, heating, central heating and hot water).

The major role and importance of this market research/survey is to 
identify the best technical solutions in household heating versus benefi-
ciaries’ needs, demand and constraints in installing new energy efficient 
stoves.

This market research will also lay the informational basis for potential/
suitable technologies of biomass based heating solutions to be used in 
Moldovan households.
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Objectives:

•	 Identify consumer needs for heating technologies;

•	 Identify motivations and constrains in replacing existing heating 
technologies;

•	 Determine consumer preferences regarding household heating 
equipment and its acceptance in terms of price range, fuel, efficien-
cy.

1.3 Sampling

In order to achieve the objectives set for the present study, it is proposed 
to carry out a quantitative research on a sample of 1300 households, 
which will ensure data representativeness throughout the entire coun-
try, with a ±2.7% error margin and a confidence level of 95%.

For securing territorial representativeness, the sample used shall be seg-
mented based on regions (a total of 10 regions). Besides, the rural locali-
ties shall be grouped in accordance to the size of the locality: small-sized 
(<1500), medium-sized (between 1501-3000) and large-sized (>3000).

The structure of the sample is presented in the table below.

Table 1:  Distribution of population 

Region Total units N City / sub-
urb

Small 
villages

Medium 
villages Large villages

Anenii Noi 45 1 30 10 4
Basarabeasca 10 1 5 1 3
Briceni 39 2 29 6 2
Cahul 55 1 38 13 3
Călăraşi 43 1 36 5 1
Cantemir 51 1 35 11 4
Căuşeni 43 2 23 10 8
Cimişlia 39 1 28 8 2
Criuleni 43 1 30 9 3
Donduşeni 30 1 18 8 3
Drochia 39 1 26 10 2
Dubăsari 14 0 4 6 4
Edineţ 49 2 38 7 2
Făleşti 74 1 53 12 8
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Region Total units N City / sub-
urb

Small 
villages

Medium 
villages Large villages

Floreşti 74 3 49 18 4
Glodeni 35 1 19 10 5
Hînceşti 63 1 54 7 1
Ialoveni 34 1 26 6 1
Leova 39 2 31 3 3
Mun. Bălţi 3 1 1 0 1
Mun. Chişinău 34 6 18 7 3
Nisporeni 39 1 26 9 3
Ocniţa 32 3 13 12 4
Orhei 75 1 70 3 1
Rezina 41 1 22 12 6
Rîşcani 55 2 44 7 2
Sîngerei 69 2 56 8 3
Şoldăneşti 33 1 21 6 5
Soroca 68 1 50 11 6
Ştefan Vodă 26 1 11 12 2
Străşeni 39 2 27 6 4
Taraclia 26 1 21 2 2
Teleneşti 54 1 35 14 4
Ungheni 74 2 55 12 5
UTA Găgăuzia 32 3 19 7 3
Total 1519 53 1061 288 117

During the sampling stage, the main mistake of statisticians refers to the 
fact that only the number of inhabitants is considered. However, an ex-
tremely important issue is the inclusion of all units in the randomization 
process; or in other words giving a chance to all geographical regions to 
participate in research.

The next step in sampling will be combining some of the Regions in 
groups, in such a way the randomization of units will be done within 
each group. The tables below represent statistical repartition of the in-
terviews. 

At the same time the selection of cities and villages depend also on their 
size, being segmented as small, medium and large, and the number of 
inhabitants. Within each group, sampling points are selected randomly 
according to the size and number of inhabitants. For each type of sam-
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pling point a minimum of interviews is set (12, 16 and 20) thus assuring 
the reliability of the sample.

Table 2:  Distribution of interviews by groups

 

Primary data 

Population, 
ths. people

%, 
popu-
lation

Sampling

Group 1 Briceni, Edineţ, Donduşeni şi Ocniţa 184.2 9.0 117
Group 2 Drochia, Floreşti şi Soroca 203.4 9.9 129

Group 3 Mun. Bălţi, Făleşti, Glodeni, Râşcani şi 
Sângerei 254.7 12.4 161

Group 4 Dubăsari, Orhei, Rezina, Şoldăneşti şi 
Teleneşti 264.4 12.9 167

Group 5 Anenii Noi, mun. Chişinău, Criuleni, 
Ialoveni şi Străşeni 352.8 17.2 223

Group 6 Călăraşi, Nisporeni şi Ungheni 190.8 9.3 121

Group 7 Basarabeasca, Cimişlia, Hânceşti şi 
Leova 205.5 10.0 130

Group 8 Căuşeni, Ştefan Vodă 130.7 6.4 83
Group 9 UTA Găgăuzia 95.7 4.7 61
Group 10 Cahul, Cantemir şi Taraclia 169.9 8.3 108
Total 2052.1 100 1300

Table 3:  Distribution of interviews by type of locality

 

No. of Interviews No. of villages

Large 
villa-

ge

Medium 
village

Small 
villa-

ge

Large 
villa-

ge

Medium 
village

Small 
villa-

ge

Group 1 Briceni, Edineţ, 
Donduşeni şi Ocniţa 38 66 13 2 4 1

Group 2 Drochia, Floreşti şi 
Soroca 61 42 26 3 3 2

Group 3
Mun. Bălţi, Făleşti, 
Glodeni, Râşcani şi 
Sângerei

80 64 17 4 4 2
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Group 4
Dubăsari, Orhei, 
Rezina, Şoldăneşti şi 
Teleneşti

80 80 7 4 5 1

Group 5
Anenii Noi, mun. 
Chişinău, Criuleni, 
Ialoveni şi Străşeni

70 96 57 3 6 5

Group 6 Călăraşi, Nisporeni şi 
Ungheni 60 49 12 3 3 1

Group 7
Basarabeasca, 
Cimişlia, Hânceşti şi 
Leova

60 52 18 3 3 2

Group 8 Căuşeni, Ştefan Vodă 25 35 23 1 2 2
Group 9 UTA Găgăuzia 20 16 25 1 1 2
Group 
10

Cahul, Cantemir şi 
Taraclia 60 36 12 3 2 1

Total 554 536 210 27 33 19

The multistage randomization will be applied considering Group of 
Regions and households. Two randomization stages will be applied:

•	 Locality – selected randomly for each stratum as characterized above  
and using a table of random numbers,

•	 Household – in each locality, based on streets, routes are designed 
depending on number of interviews per locality. The household se-
lection is based on a statistical step and methodology using random 
route technique.

•	 Person/respondent – when selecting the respondent according to 
his role in the household.

Non-quota sampling which is widely used as a methodological tool in 
research, will be applied. This method has proven its suitability and at 
the end of the research the difference between official demographic data 
and those interviewed is less than 1%. Consequently, when selecting the 
respondent the following procedure will be applied. 

After the random selection of locality (depending on its size), as de-
scribed above the household will be chosen from the centre of the village 
following a special route. Further, the respondent from the household 
will be selected according to his role in the household. If the respond-
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ent is not present in the house three attempts will be made in order to 
interview him.

1.4 The questionnaire

The questionnaire will be developed according to the main objectives of 
the market study and the overall project. The questionnaire is translated 
both in Romanian and Russian languages. Our experience has proven 
necessity of pre-testing questionnaires and it is a mandatory step. This 
approach is helpful for identifying questions that may be misunderstood 
or misinterpreted by respondents. Consequently, the questionnaire is 
improved and adapted to the target. In this case the questionnaire will 
be tested on a dozen of respondents. 

1.5 Pilot research

A pilot research will be used in order to validate the questionnaire. 
About 15 interviews will be performed in rural areas, 10 in Romanian 
and 5 in Russian languages. Respondents for pilot research will have dif-
ferent age and education range. 

While conducting the pilot research different interviewers will be as-
sisted by senior consultants from ProEra Grup. Thus, beside the analysis 
of the questionnaire, interviewers will be tested in terms of respondent 
selection and interviewing. 

As a result the final questionnaire will be finalized with all necessary 
adaptations.

1.6 Interviewing and quality assurance

Interviews are performed by ProEra Grup team of interviewers who 
have participated in numerous projects of similar nature. Interviewers 
are carefully trained at the beginning of the project regarding the aim 
of the project and in which way this data will be analysed. Additionally, 
each question from the questionnaire is explained. 

Interviews are conducted in the native language of the respondent. In 
line with interviewing, monitoring of delivered questionnaires is per-
formed, in order to assure that gathered data corresponds to the pro-
posed sample.
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Two methods of quality assurance will be applied, though the inter-
viewers are trustworthy. About 15% of respondents will be contacted 
by telephone. During the conversation random answers from the ques-
tionnaire will be analysed. Additionally, about 5% of respondents will 
be visited by a team of ProEra Grup consultants responsible for data 
collection. A second interview with a shorter questionnaire (a random 
set of questions from the official questionnaire) will be performed with 
respondents. 

In order to ensure the right procedure of household selection within ru-
ral areas, all the interviewers will fill in an interview route.

1.7 Data interpretation

All questionnaires are scanned and data is exported into a SPSS data-
base. Each topic of the questionnaire is analysed depending on the char-
acteristics of the sample (gender, age, education). In the case of qualita-
tive data (open questions) - an in-depth analysis is performed and codes 
are applied.
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Annex 2: Methodology of calculation of the amount 
of adjustment for biomass available within the house-
hold

Destination of use Corn (%) Cereals (%) Sunflower 
(%)

1 Cattle fodder 70 48 21

2 You burn them on field 11 15 22

3 You abandon them on field 9 14 14

From data collected during the public opinion survey (Figure 6: 
Utilization of biomass (%)) data related to % of biomass that was not 
utilized by the household was aggregated in the table above. 
For calculation of the adjustment’s amount following steps were taken:

Cereals and sunflower:

1. Sum of second and third rows in the table (Cereals: 15+14=29 and 
Sunflower:22+14=36)

2. Amounts in cattle fodder rows were not taken into calculation be-
cause usually straws from cereals that area given to cattle are con-
sumed almost completely. As for Sunflower stalks only leaves are 
consumed by the cattle. In Figure 6: Utilization of biomass (%)demon-
strates that sunflower stalks are used more often by household own-
er as a fuel for stove / gully, thus the amount of cattle fodder leftovers 
from the sunflower stalks can be omitted from calculation.

Corn:

1. Sum of second and third row in the table (11+9=20)

2. As in the case of sunflower stalk, corn stalks are used as food for 
cattle, amount of leftovers can vary from 40-50% of total mass gi-
ven to cattle. Thus  the amount of  biomass that is left after feeding 
animals can be calculated as follows:  70% (please see table above) * 
45% (average quantity of leftovers)~30%

3. The amount of available biomass generated by corn growing in an 
average household is 20+30=50% from the total amount of corn bi-
omass grown by the respective household.
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Annex 3: Availability of biomass in the RM 
(Households with arable areas less than <10 ha)
Table 1:  Average total cultivated surface and total harvest in RM

 
 
 

Total cultivated surface (th. ha) Average cultivated 
surface (th. ha)2006 2007 2008 2009 2010

1 2 3 4 5 6=1+2+3+4+5/No 
years

Wheat 76 69 104 90 71 82 

Barley 29 30 29 35 32 31 

Corn 185 189 152 145 152 165 

Sunflower 83 63 59 57 53 63 

 
 

Total Harvest (th. t)  Average harvest (th. t) 

1 2 3 4 5 6=1+2+3+4+5/No years

Wheat 190 77 326 217 181 198

Barley 51 24 71 65 60 54

Corn 535 137 522 416 551 432

Sunflower 122 42 98 78 88 85

Table 2:  Average total available biomass

Av
er

ag
e h

ar
-

ve
st

 t/
ha

 

Ty
pe

 of
 

Bi
om

as
s Biomass t/t 

of harvest Biomass t/ha Total Biomass avai-
lable (th.t)

Average 
total 

biomass 
available 

(th. t)
lower upper lower upper lower upper

1 a 2 3 4=1*2 5=1*3 6=6 (Table 
1)*4

7=6(Table 
1)*5  

Wheat 2.54 paie 1 1.8 2.54 4.57 198 357 277 

Barley 1.86 paie 1.5 1.8 2.79 3.35 81 98 89 

Corb 3.64 coceni 1.2 2.5 4.37 9.10 519 1,080 799 

Sun- 
flower 1.67

tulpini 1.5 3.6 2.50 6.05 128 309 219 

coji 0.3 0.33 0.50 0.55 26 28 27 
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Annex 5: Preliminary simulation: Consumption of Fuel 
by Brick Stove without fire grate (rate 35%)

Heating 
Solution: Fuel used: U.M.

Surface of house (m2)

40 75 90 110

Homemade 
brick stove 

without fire 
grate

Wood t 7,8 14,75 17,70 21,63

Coal t 3,2 6,02 7,22 8,83

Coal & Wood mix t

Wood chips t 7,7 14,4 17,36 21,22
Wheat Straw (loose 

biomass) t 5,3 10,03 12,04 14,71

Sunflower (straw) t 5,3 10,10 12,12 14,81

Sunflower (husk) t 3,9 7,34 8,81 10,76
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Annex 6: Methodology of heating calculations 

In order to present the feasibility of biomass heating solutions they 
should be compared with other already installed heating systems, then 
different combinations of fuels used should be included in calculations. 
As a result of calculations, the following financial indicators and instru-
ments will be presented:

1.  “Cash flow of future economy” will be elaborated to show the period 
of investment repayment

2. Net present value (NPV) of the project

3. Comparing Diagram of Price for one MJ (in calorific and fuel type 
value) 

4. Amount of money necessary for the heating season

Following household profiles and variables were taken into considera-
tion:

Household Area: (Based on survey)

•	 40m2

•	 75m2

•	 90m2

•	 110m2

•	 150m2

Household height – 268cm (average height of a household under sur-
vey)

Hot water: Not available / Available

Members of the household: 4.1 – (average number of family members in 
rural areas according to the National Bureau of Statistics of the RM)

Average amount of hot water per family member in 24h. – 85l

Hot water temperature: 50°C 

Initial water temperature: 5°C

Average duration of heating season: 166 days
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Annex 6: Methodology of heating calculations 

In order to present the feasibility of biomass heating solutions they 
should be compared with other already installed heating systems, then 
different combinations of fuels used should be included in calculations. 
As a result of calculations, the following financial indicators and instru-
ments will be presented:

1.  “Cash flow of future economy” will be elaborated to show the period 
of investment repayment

2. Net present value (NPV) of the project

3. Comparing Diagram of Price for one MJ (in calorific and fuel type 
value) 

4. Amount of money necessary for the heating season

Following household profiles and variables were taken into considera-
tion:

Household Area: (Based on survey)

•	 40m2

•	 75m2

•	 90m2

•	 110m2

•	 150m2

Household height – 268cm (average height of a household under sur-
vey)

Hot water: Not available / Available

Members of the household: 4.1 – (average number of family members in 
rural areas according to the National Bureau of Statistics of the RM)

Average amount of hot water per family member in 24h. – 85l

Hot water temperature: 50°C 

Initial water temperature: 5°C

Average duration of heating season: 166 days

Average temperature of air during heating season: 0.6°C

Target temperature of air inside the house: 18°C 

Average temperature of the rural household during heating season: 
14°C

Temperature of outside air for the coldest period:-15°C

Fuel and heating solution used:

For biomass- based solutions efficiency rates have been applied in ac-
cordance with the information provided by official distributors in the 
RM. The main criterion for choosing heating solutions was the ability to 
cover peck load (Power of heating solutions), after which the most af-
fordable heating solution was taken.

Pellet Boiler / Stove     Rate depends on scenario

Straw pellets-  15 MJ/kg  Price: 1800 MDL/t.

Briquette Boiler / Stove    Rate depends on scenario

Straw briquettes- 15 MJ/kg  Price: 1800 MDL/t.

Low Rate Brick Stove (LRBS)  Rate= 35% 

Coal-    25MJ/kg  Price: 3000 MDL/t.

Wood (log wood) -  12 MJ/kg  Price: 940 MDL/t.

Wood chips -  10.2MJ/kg  Price: 940 MDL/t.

Wheat (straw) -  15.9MJ/kg  

Sunflower (straw) - 14.9MJ/kg 

Sunflower (husk) - 20.5MJ/kg 

Combination:

 Wood (80%) 12 MJ/kg

 Coal (20%) 25MJ/kg

High Rate Brick Stove (HRBS)    Rate= 75% for coal (70% other 
fuels) 

Coal-    25MJ/kg  Price: 3000 MDL/t.
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Wood (log wood) -  12 MJ/kg  Price: 940 MDL/t.

Wood chips -  10.4MJ/kg  Price: 940 MDL/t.

Wheat (straw) -  15MJ/kg  Price: 940 
MDL/t.

Sunflower (straw) - 14.9MJ/kg  

Sunflower (husk) - 20.5MJ/kg 

Combination:

 Wood (80%) 12 MJ/kg

 Coal (20%) 25MJ/kg

Natural gas Boiler     Rate=90%

Natural Gas -  48Mj/m3  Price:6.6 MDL/m3

An additional adjustment will be taken into consideration if people use 
their own biomass as a fuel. The adjustment will take into consideration 
an average amount of biomass available in the household and it will be 
assumed that a household owner will use pelletizing services.

Description of methodology:

Calculations for heat load:

Qc = aqvV(ti – te)

Where:

Qc – Heat load for heating of air

a – Empirical coeficient that adjusts heat loss per 1 m3 for the RM

qv  – Therm load reported to the area of a building 

V – Volume of a building (m3)

ti – Temperature of air inside a house (target temperature)

te – Average temperature outside a house in the coldest 5 days of a year

W
m3 K ))
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Calculations of boiler heat load for hot water:

Qac = macCp(tac-tar)

Where:

Qac – Mean heattransfer rate

mac – Mean fluid flowrate

Cp – specific heat capacity for secondary fluid

tac – Initial temperature of cold water

tar – Target temperature of cold water

Energy consumption during heating season:
Qc(ti–tim)

ti – te
)) Tsez

Where:

Qsez – Energy consumption for heating season (J)

ti – Temperature of air inside the house (target temperature)

tem – Average temperature of outside air during heating season

te – Average temperature of air outside outside the house in the coldest 
5 fays of a year

Tsez – Duration of the heating seazon

Energy consumption for heating water during entire year:

Qan = 365mdn(tac – tar)Cp

Where:

Qan – Anual energy consumption for water heating (J)

md – Average daily water consumption per person (l.)

 n – Number of hot water users

 tac – Initial temperature of cold water

l
h ))

J
kg )) KJ

kg )) K For water Cp = 4190
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 tar – Target temperature of hot water

 Cp – Specific heat capacity for secondary fluid
J

kg )) KJ
kg )) K For water Cp = 4190

Quantity of fuel needed for heating:
Q

Qic ηc
B =

Where:

B – Quantity of fuel required

Q – Target energy amount (J)

Qic – Heat value of a fuel

ηc – Heating solution rate (%)

Cross-checking the calculation model calculations:

For stated above calculations a spreadsheet document was elaborated 
and is considered to be a part of current report.

For cross-checking calculations with the current reality the following 
steps were taken:

From a statistical database the multi-criteria analysis was generated de-
pending on the household area and the amount of money spent for heat-
ing during the heating season. Table 26 

Table 25: Multi-criteria analysis household heating expenses and house surface

Money spent on heating 
during season 

Household surface m2

<40 41-75 76-110 >110
Less than 3000 lei 38% 28% 24% 20%

3001-6000 lei 48% 54% 57% 51%
6001-12000 lei 5% 13% 13% 22%

12001-18000 lei 1% 1% 1% 2%
more than 18000 lei 0% 0% 0% 1%

NS/NR 8% 4% 5% 5%
N: 157 399 529 199

J
kg ))



119
Market survey on affordable rural biomass 

household heating solutions

It can be seen that there is a correlation between the area of a house and 
expenses for heating. 

For further verification two scenarios were taken for the  household ar-
eas of 30m2 and 120m2; no hot water; Fuel Used: Wood 80% Coal 20%; 
heating solution: HRBS (Rate 75% for Coal; 70% other fuels).

Results:

For the area of 30m2, per household costs for the heating seasons are 
equal to 2.8 K MDL, this amount enters into Upper left cell (38%) of 
Table X. 

For the area of 120m2 , per household costs for the heating season are 
equal to 10.6 K MDL, this amount enters into cell on the  intersection of 
6001-12000 MDL and >110  ( left corner of Table X). 

Assumptions:

It is worth mentioning here that calculations are based on keeping the 
temperature in a household constant during the entire heating season, 
however, this regime is not often respected by rural households, where 
a house is being heated only when its landlord or other members of the 
family are at home. Thus the amount of the fuel used can be lower hence 
expenses on heating will be also lower.

Another assumption is that a homemade brick-stove with a fire grate 
is of a certain construction and with it rates are as stated in reference 
books and not lower. (This assumption will provide more difficult crite-
ria for selecting proper heating solution. If the current rate is lower, then 
a possibility of investment repayment will be more real)
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Annex 7: Methodology of Investment calculations
A particularly important point in the present study is economic feasibili-
ty of heating solutions. In order to understand the facilities for switching 
from the current heating solutions to that based on biomass, investment 
costs related to acquisition and installation of biomass-based heating 
solutions along with costs related to dismantling of old heating systems 
were evaluated. One of the future benefits of utilization of the biomass-
based heating solution is savings on fuel (heating costs with old system 
– heating costs with biomass based heating), this economy will be con-
sidered as future cash flows.

Figure 34:  Logic of Investment calculations

Yes
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No

No

Heating Requirements
1

Price for one GJ With real heating 
solutions from the market

2

Calculation of proposed 
price for heating solution 

(current rate)

9

Calculation of proposed 
price for heating solution 

(Rate 14%)  
Sensitivity analysis

10

Conclusions an 
recommendations

Net Present Value of a project 
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3
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project (Rate 10%)

5

Net Presen Value of a 
project (Rate 14%)

7
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is fiasible? (NPV is 
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4

Project 
is fiasible? (NPV 
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6

Project 
is fiasible? (NPV is 
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8
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All calculations related to economic feasibility of heating solutions were 
made in MDL but prices for some heating solutions were given in EURO 
by the distributor. An exchange rate was taken for the period of 1 year 
from the date of beginning the calculation stage (31.10.2011): Euro: 
MDL - 1:16.4001  

To understand the cash flow of future benefits related to usage of bi-
omass-based heating solutions. Several scenarios of Net Present Value 
(NPV) of a project related to switching from the current heating solution 
to the biomass-based one were calculated. To this end, several discount 
rates were applied to the scenarios stated above. They are:

8% - discount rate taken lower than inflation rate in the RM for first 10 
months of year 2011 (inflation rate 8.8%25) (optimistic scenario).

10% - actual discount rate published by the National Bank of the RM at 
the time the present study was conducted.

14% - discount rate taken in order to understand behavior of the project 
in case of significant inflation rate (pessimistic scenario).

For understanding the current situation of the biomass based heating so-
lution market of the RM, in the economic model of real heating solutions 
provided by the local importers and distributors, the three main criteria 
- heating rate, power and price were used in the calculation model.

Calculations related to investment effectiveness of heating solution were 
made using the following logic:

1. After elaboration of the technical and economic model on the PC, the 
physical characteristics of a heating solution for every household 
area and the modes of heating (water and/or air heating) were obtai-
ned. According to these characteristics, real biomass-based heating 
solutions on/for the RM market were introduced into the model. 

2. From this data primary indicators were obtained related to the price 
of one GJ of heat, for every heating solution included in a scenario 
and for every type of fuel used, both for air and water heating and air 
heating group of scenarios.

25  - National Bank of Moldova “Report Concerning Inflation Nr.4” 4th of November 2011 
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3. As in the majority of cases biomass-based heating solution will ide-
ally replace the current heating solution used by a household, the 
analysis of future benefits of “Heating Solution Change” investment 
project was made. Each household owner having a certain type of 
heating system and using a certain type of fuel or combination of fuel 
must make a decision to switch or not to switch to biomass-based 
heating solution. With this in mind, savings of money due to smal-
ler amounts of fuel consumption will be considered as a cash inflow. 
At the beginning of the present study the most optimistic scenario 
was selected with the discount rate of 8%. This kind of approach will 
provide a necessary filtering of scenarios that are not feasible (Net 
Present Value is negative) even with the lowest rate. 

4. After obtaining the results of the scenarios, a decision for the calcu-
lation of scenarios with higher discount rate (10%) will be taken and 
calculations will be made of proposed prices for heating solutions.

5. Calculation of investment project feasibility with 10% discount rate. 
Practically at this stage the same logic is being followed as in Step 3.

6. Decision related to feasibility of changing heating solution.

7. Calculations of NPV of a project with most difficult scenario (discount 
rate 14%) 

8. If the project proves to be feasible even under the most difficult con-
ditions, then a decision related to the elaboration of recommendati-
ons will be taken.

9. If the investment project demonstrates negative NPV in most scena-
rios, then calculations related to an affordable price are to be made. 
At this step, the economic model is aimed at modification of the price 
of a heating solution in the way that NPV of a project is at least equal 
to zero (discount rate 8% or 10% depending on the decision step). 
Here it should be mentioned that for this calculation the biomass-ba-
sed heating system was compared with High Rate Brick Stove (rate 
70%) and fuel mix of wood 80% and coal 20%. This kind of combi-
nation was used because: it provides reasonably difficult conditions 
from the heat rate point of view, and also the combination of fuel 
mixing is very common among households. With this in view, if the 
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combination stated above shows 0 NPV, then other less efficient hea-
ting systems (with rate less than 70%) will show positive NPV.

10. The next step in calculation will 
provide necessary sensitivity in-
formation for the project using a 
discount rate of 14% and a calcula-
tion of prices for a heating solution 
(same methodology as in Step 9). 
Comparing real market price of a 
heating solution with adjusted pri-
ces will provide necessary under-
standing of the attractiveness of a 
heating solution from the conside-
rations of affordability.

11. Description of heating solutions which are affordable and feasible. 
Both aspects of heating solution are described with price related in-
formation and characteristics related to rate, power, autonomy. All 
those features will be selected in order to provide a competitive ad-
vantage to existing heating systems.

Calculation of cost for one GJ

According to the national catalogue of Fixed assets, stoves and boilers 
have the period of useful life equal to 8 years (position 8403)26. Thus 8 
years were taken as a basis for calculation of depreciation and price for 
one GJ of heat generated by the boiler. 

Since homemade brick stoves are the most popular heating solution in 
rural areas and most of the houses are older than 10 years (Figure 11), 
the depreciation of currently used heating solutions was not taken into 
consideration because their investment costs were fully depreciated in 
the first 8 years, assuming a homemade brick stove is considered as part 
of the construction of the house. Due to differences in constructions of 
houses and lack of proper information concerning construction costs it 
will be very difficult to estimate the remaining (un-depreciated) value of 
the stove considered as a part of the house.

26  - Catalogue of Fixed assets and intangible assets. Government Decision nr.338 as at 21.03.2003

Adjusted price (14%)

Adjusted price (8%/10%)

Market price

Figure 35: Sensitivity analysis of  
investment project
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Annex 13: Example of a Framework for an informa-
tional booklet

(Footnotes)
1 Natural Resources Canada, RETScreen Clean Energy Project Analysis Software
2 Current heat load of rural household was calculated on the basis quantity of fuel consumed by 

average household described in Table 9.
3 Optimal heat load was calculated in accordance with norms of living described in Decision #191 of 

Government of the RM as  19.02.2002, this document stipulates minimal comfortable conditions 
of in-house temperature during heating season. 


