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Abstract: 
Countries that ratified the Kyoto Protocol committed to a maximum emissions level of the so 
called greenhouse gases (GHG) by 2012. In order to meet their commitments, countries 
receive emission allowances which they may partly sell if they reach a lower emissions level 
than foreseen. These allowances are called Assigned Amount Units (AAU), each of them 
corresponding to one ton of CO2 reduced. Buyers are countries which are obliged to acquire 
additional emission rights because their emissions exceed their commitment.  
A number of Central and Eastern European countries, including Bulgaria, have very large 
amounts of surplus allowances due to dramatic declines in their greenhouse gas (GHG) 
emissions during the nineties -- i.e., after their commitment targets had been set. In summer 
2008 the Bulgarian Ministry of Environment and Water officially announced that, in principle, 
the Bulgarian government supports the sale of its surplus AAUs to other nations under a GIS 
approach. The idea behind a Green Investment Scheme (GIS) is to ear-mark revenues from 
the sale of AAUs that originate in countries enjoying large surpluses for use in climate 
change related projects in those countries.  Bulgaria could potentially sell up to 130 million 
tons of AAUs, although it is unknown how many will actually be sold as the Bulgarian 
government may want to bank a portion of its AAUs for use in the second Kyoto commitment 
period. The present paper provides an overview of potential bioenergy GIS projects in 
Bulgaria, in particular fuel switching programmes for households or municipalities. The paper 
illustrates that Bulgaria has very large biomass resources which are currently underutilized. 
Biomass projects would bring about large socioeconomic co-benefits for the country, which in 
contrary to JI could be subsidized under a GIS due to a lower need for high cost-efficiency of 
the financed greenhouse gas reduction. The paper starts by describing the institutional 
requirements for establishing a GIS in Bulgaria. It then assesses concrete biomass projects, 
considering a range of implementation options. The paper concludes that in the case of the 
proposed projects a GIS could solve some of the barriers such projects would encounter if 
carried out under JI.  
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1 Climate Policy and GIS in Bulgaria 

1.1 Bulgaria’s Assigned Amount Unit Potential 

The UNFCCC review of Bulgaria’s initial report under article 8 of the Kyoto Protocol has 
assigned the base year emissions at 132,618,658 tonnes CO2e. Considering Bulgaria’s 
Kyoto target of reducing emission by eight per cent compared to 1988 it has set the Assigned 
Amount of the country at the level of 610,045,827 tonnes CO2e 1  for the first Kyoto 
commitment period. Taking into account the expected emissions growth by 2012 it can be 
roughly estimated that the country will be able to sell about 130 million AAUs over the Kyoto 
period through a GIS. The level of uncertainty concerning the AAU volume that is expected 
to be actually sold under a GIS in Bulgaria is still high as the country may bank AAUs into the 
next commitment period.  
 

1.2 Current status of GIS in Bulgaria 

In 2002, Bulgaria was the first country worldwide initiating activities on governmental level 
for exploring the potential of using the proceeds from the trading of its AAUs for GHG 
reduction measures. In 2004 the World Bank published the study “Options for designing a 
Green Investment Scheme in Bulgaria” on behalf of the Bulgarian government. The study 
defined the potential sectors to be supported by GIS proceeds. In 2005 an interministerial 
working group between the Ministry of Environment and Water (MoEW) and the Ministry of 
Finance was established with the aim of establishing a GIS in Bulgaria. Bulgaria’s 
government announced in 2005 the necessary steps for launching a GIS. In the last years, 
however, it was unclear whether Bulgaria would implement a GIS at all.  On July, 14th 2008 
the Bulgarian Minister of Environment and Water officially announced that, in principle, the 
Bulgarian government supports the sale of its surplus AAUs to other nations under a GIS 
approach. According to this announcement this would be implemented through a signing of 
a bilateral agreement between the Bulgarian government and the buyer country 
(Memorandum of Understanding). The proceeds are planned to be invested in energy 
efficiency and environmental friendly technologies. The Minister of Environment and Water 
will submit a Report to the Bulgarian Council of Ministers for the official consideration of this 
decision2. 
 
 
 
 
 
 
 
 
 
                                                 
1 UN Document, FCCC/ IRR 2007/BGR 
2 http://www.moew.government.bg/ns/recent_news.php?action=fullnews&showcomments=1&id=1139 
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2 Possible GIS architecture in Bulgaria 

2.1 Institutional set-up 

A suitable institutional set-up for a GIS in Bulgaria was examined based on expert interviews3. 
They concluded that the institutional should as much as possible fit in existing structures. 
The MoEW is the Bulgarian authority having general competence in the field of environment, 
and in particular for the approval of JI projects and trading of the national surplus assigned 
amounts. However, a managing board including all relevant ministries would have to be 
established as according to the Bulgarian law the MoEW can only sign international treaties 
with the consent of the Council of Ministers. The Climate Change Policy Department within 
the MoEW is currently carrying out the fulfilment of the country’s obligations under the Kyoto 
Protocol, the UNFCCC and the EC related to climate change policy. This includes the 
emissions allocation for the installations falling under the EU emission trading system and 
Joint Implementation projects as well as the coordination with the National Registry 
Administrator and the Executive Environmental Agency (ExEA).   
 
It is not clear at the moment who will manage a GIS in Bulgaria. The National Trust Eco Fund 
or the Enterprise for Management of Environmental Protection Activities EMEPA have the 
capacity to manage a GIS. This includes the management of revenues from AAU trading, 
tenders for GIS projects and the control of the project implementation.  
 
The expert interviews concluded that an independent consultancy should be selected to 
support the GIS project pipeline selection, verification and validation of the spendings and 
the project success. Furthermore, it would be important to establish a secondary control over 
the fund and spendings similar to the control of the EU funds which is done by a specially 
appointed deputy prime minister.  
 

Bilateral Memoranda of Understanding4 

As under JI Bulgaria will request a Bilateral Memorandum of Understanding with the buyer 
country which has the status of an international treaty. According to the Bulgarian 
International Treaties Act, international agreements must be signed by the President of the 
Republic or by the Council of Ministers. An international agreement might be also signed by 
a minister, if the respective agreement falls within the scope of competence of this minister, 
but only after a decision has been taken by the Council of Ministers with explicit authorization 
for this purpose 5 . This is a long and complicated administrative procedure having 
experienced the ones with the Joint Implementation mechanism.  
                                                 
3 Personal communications with Christo Christov (Energy Institute JSCo Sofia) and Nevena Alexandrova (Allplan) 
4 Referred to also as Agreements on Cooperation 
5  The national procedure for signing an International Agreement comprises the negotiation process for 
establishing the GIS framework between the Bulgarian government and the buyer county, followed by a text 
approval of such an agreement initially by all directorates within the MoEW and afterwards by all ministries in 
Bulgaria. In case that remarks, recommendations or clarifications concerning the text of the bilateral agreement 
arise during this concordance procedure, they have to be taken into consideration. Further, the authorization of 
the respective competent Minister to sign the bilateral agreement on behalf of the Bulgarian government shall be 
given by the Council of Ministers. As well, issuance of an official credentials by the Ministry of External Affairs is 
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Bulgaria has signed bilateral Memoranda of Understanding/Agreements on Cooperation with 
the following countries: the Netherlands (2000), Austria (2002), the World Bank’s Prototype 
Carbon Fund (2003), Denmark (2003), Switzerland (2003), Japan (2005), Sweden (2006), 
Finland (2006), France (2007)6. These bilateral treaties mainly define the scope and activities 
between Bulgaria and the buyer governments for implementing Article 6 of the Kyoto 
Protocol – the Joint Implementation mechanism and the transfer of the generated credits. 
From the listed treaties only the ones with Japan, Finland and Sweden include clauses for 
using also International Emissions Trading under Art. 17 of the Kyoto Protocol. Currently an 
amendment of the MoU with the Netherlands aiming to include options for using IET is being 
negotiated.7  
 

 
Fig. 1: Possible institutional set-up for a GIS in Bulgaria 
 
Fig. 1 shows the possible institutional set-up for a GIS in Bulgaria, including one new body, 
the GIS Managing Board. 
 

Governmental Process of implementing a GIS in Bulgaria 

After the decision by the Bulgarian government to implement a GIS has been taken, the 
MoEW would have to establish an inter-ministerial working group with representatives of at 
                                                                                                                                                      
needed. After being signed, the Agreement can be ratified by the Bulgarian government in order to take it into 
force which is a procedure similar to the one for the approval of the Agreement by all ministries in Bulgaria. 

 
6 Source: Study by Nevena Alexandrova carried out for Joanneum Research in spring 2008. 
7 Ibid  
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least the following institutions8: the MoEW, the Enterprise for Management of Environmental 
Protection Activities (EMEPA), the Executive Environmental Agency (ExEA), the Ministry of 
Finance (MF), the Ministry of Economy and Energy (MEE), the Energy Efficiency Agency 
(EEA), the State Forestry Agency (SFA), the Ministry of Regional Development and Public 
Works (MRDPW), the Ministry of Agriculture and Food Supply, and the Ministry of transport 
(MT). The working group would need to agree on a specific structure for the institutional 
settlement of a GIS; the description of the components, functions and rules for a GIS 
operation; the details for trading Bulgarian AAUs, including a payment schedule, guarantees 
and contracts; the development of criteria and conditions for the financing of projects under a 
GIS, etc. After fulfilling all necessary steps for setting up a GIS, the Minister of Environment 
and the Minister of Finance would be authorized by the Bulgarian Council of Ministers to 
execute the selling of the AAUs by signing contracts for trading of the AAUs surplus and their 
greening trough GIS.  
 

2.2 Options and modalities for a GIS in Bulgaria 

The suggested modality options are country and project specific.  
 
Hard and soft greening:  
Under a GIS approach, two different kinds of Green Investment are being discussed. Hard 
greening refers to projects that result directly in quantifiable emission reductions or increases 
in carbon stocks. This is for instance the case for a switch from electricity to biomass based 
heating (emissions reduction). Soft greening refers to activities such as awareness raising 
and information that are expected to lead to emission reductions but where there is no 
possibility of quantifying such reductions. Soft greening includes for instance information and 
awareness raising or administrative costs (e.g. the setup of a GIS management unit). Both 
hard and soft greening would be necessary in Bulgaria as soft greening could help for 
instance to overcome the institutional barriers the country faced under JI.   
 
Funds distribution: Grants and soft loans or a combination of both would be appropriate for 
biomass projects involving non-commercial actors or small companies. 
 
Beneficiaries: The beneficiaries of a GIS in Bulgaria would be local authorities, firms, central 
authorities, none profit organizations and physical persons.  
 
Project selection process 
The selection process can follow national priority areas depending on government decisions 
(Top-down) or involve project-proposals from organizations, individuals and local authorities 
(Bottom-up)9. For the proposed bioenergy projects it would be important that the selected 
sectors facilitate the project development, therefore a top down approach should be 
complemented by a bottom up approach. 
  

                                                 
8 Personal communication Christo Christov (Energy Institute JSCo Sofia) 
9 See Ürge-Vorsatz et al., 2007 
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3 Proposed biomass projects under a GIS in Bulgaria 

3.1 Current biomass use and demand in Bulgaria 

Due to the liberalisation of the energy market and the removal of subsidies and at the same 
time slowly growing household incomes in the country, the biomass locally produced from 
forest and agriculture residues shows a growing demand: the consumption of wood and 
other biomass has almost tripled (Republic of Bulgaria). Firewood became an important fuel 
source for households (nearly 2 million m³ per year) with a special significance for people 
living in rural areas (32 % of the population)10 . The growing demand for biomass, however, 
increased the prices of these fuels. 
 
Surveys in different towns and villages show that wood and agricultural solid waste used by 
households is remarkably high. E.g. a survey for the Lovech (Northern Bulgaria) and the 
Haskovo region (Southern Bulgaria) found out that 81% of the households in the Lovech 
region use wood for heating purposes11. The wood consumption in households is about 5 m³ 
per household and year.  
 
Recent developments in local wood briquetting and pelletting lead to a renewable fuel source 
at a competitive price compared to fossil energy sources (e.g. black coal). There are small 
and medium size enterprises for wood briquetting and pelletting. However, wood briquettes 
and pellets are currently not yet popular in households and the producers are therefore 
exporting their products. The wood briquettes and pellets could be considered as an 
attractive option for all biomass projects as the delivery and the storage of the fuel could be 
easy organized.  
 
For Bulgaria, the above mentioned World Bank study (2004) shows that enough woody 
biomass is available which is currently not utilized; at this stage plantations for biomass 
production therefore are not a priority. At a later stage, when the available biomass potential 
(including increased thinning) is exhausted and the demand reaches a certain level, such 
plantations may be needed. 
 
 

Main possible users 

Municipalities: Municipalities are an important possible user for biomass technologies for 
energy production. Municipal authorities in Bulgaria are facing substantial difficulties to 
provide the energy needed for the municipal sector buildings. The reasons for this are 
various, but the rising energy prices and the budget shortages are some of the most 
important ones. As a result, the comfort in the municipal buildings is low, which results in low 
efficiency of the respective activities and health problems. 
 
Households: A country forecast for individual and centralized district heating and gas supply 
of households shows that the number of households with individual heating will remain the 

                                                 
10 Personal communication Christo Christov (Energy Institute JSCo Sofia) 
11 See PHARE Technical and Economic Assessment of RES in Bulgaria, BG 9307-03-L001, 1997. 
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largest potential user group (more than 55%) compared to centralized district heating.12 The 
number of households using wood and agricultural waste is high. An important number of 
households however use electricity heating. According to the World Bank (2004) about 30% 
of the energy consumed for space heating is electricity. This highly energy-consuming and 
expensive way of heat generation could be subject to GIS projects aiming at a fuel switch 
from electricity to biomass. Also some households use oil or coal based heating. It can be 
expected that the cost of heat production can be decreased to an important extent by using 
biomass except in the case of coal or district heating if pellets would be used. The following 
table compares the heating costs for different energy sources for a house with 130 m2 (height 
2.7 m; 351 m3) and a heating capacity of 12 kW. Costs for a bigger house typical for 
relatively rich families would be about the double. 

Table 1: Estimated heating costs for a small house (Bulgaria, 12 kW heating capacity, 351 m³, 
investment cost excluded) 

“Conventional” heating (Euro/year) 
 

Local biomass heating (Euro/year) 

Coal 700 Pellets 950 

District heating 700 Wood chips 550 

Natural gas 1100   

Electricity 1400   

Fuel oil 2600   

Source: Christo Christov, personal communication (based on ERATO holding cost estimates)  
 
A substantial barrier to the introduction of new heating technology to the household sector is 
the fact that 92% of the homes are owned by their occupants, which means numerous 
partners in any initiative. This could be dealt with, however, by a programmatic approach for 
GIS projects. At the same time, the income and thus the purchase power of the population in 
the country is very low and does not allow big private investments. 
 
In addition to both biomass heating in households and municipal buildings, a GIS could 
support the fuel chain by providing the forest administration or municipalities with the 
machinery for thinning and the pellets production. 
 
The services sector, especially tourist complexes situated in the mountain regions of the 
country, is another potential consumer group that is already interested in the energy 
production from wood biomass. There are a number of boilers installed in such tourist 
regions. A barrier to the wider application of these technologies in the services sector 
(usually small and medium sized enterprises and companies) are the relatively high (about 
10%) interests on bank loans and the uncertainty of wood delivery. The investment cost of a 
wood fired boiler is at least four folds higher than the cost of an oil or gas fired boiler. Most of 
the buildings are already equipped with oil boilers and the installation of a wood fired one will 
need additional new space, which is not envisaged during the construction of the buildings. 

                                                 
12 Personal communication Christo Christov (Energy Institute JSCo Sofia) 
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GIS could support loans and support the forest administration as mentioned above in order 
to create a secure fuel supply.  
 
District heating systems are not expected to further expand their capacities and networks 
due to substantial problems caused by structural reforms in the economy such as the 
removal of subsidies from fuels and district heating services.  
 

3.2 Suitability of the biomass sector for GIS in Bulgaria 

The question raised in this chapter is to which degree the here proposed biomass projects 
can be seen as “ideal” within GIS. According to Ürge-Vorsatz (2007) an ”ideal” GIS sector is  

• difficult/impossible to cover by business-as-usual-policies 
• has environmental, economic and social co-benefits 
• is efficient in terms of cost/mitigation effect relation 

 
The last criterion is of particular interest for the buyers but should not have the highest 
priority for choosing the appropriate project types. In contrast to the other two criteria it is 
fulfilled by other project approaches such as JI or CDM. GIS offers the opportunity to focus 
on “niche” projects which have a particularly high degree of environmental, economic and 
social benefits. This is the case for fuel switch to biomass projects which may besides CO2 
emission reductions result in an improvement of the forest management, the creation of jobs, 
and a reduction of other pollutants as well as the reduction of heating costs (see below). 
Table 2 qualitatively assesses to which extent the sector fulfils these criteria. 
 

Table 2 : Key features of the proposed biomass project types under a GIS in Bulgaria 

 Difficult to cover by 
business-as-usual-
policies 

Environmental, 
economic and social 
co-benefits 

Cost-efficiency of the 
emission reductions 

Biomass heating in 
households  
(fuel switch) 

Lack of financial 
resources from the 
house owners 

Job creation in rural 
areas, decreased 
energy costs, 
increased comfort level 

Costs between about 
25 and 30 Euro per 
tonne CO2 reduced 
(see chapter 3.6) 

Biomass heating in 
municipal buildings 
(fuel switch) 

Lack of financial 
state/municipal 
resources 

Job creation in rural 
areas, Decreased 
energy costs increased 
comfort level (increase 
of heating intensity in 
offices, hospitals, 
schools…) 

Costs between about 
13 and 19 Euro per 
tonne CO2 reduced 
(see chapter 3.6) 
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3.3 Bulgaria’s biomass potential 

 
Biomass from unused wood resources 
Forests in Bulgaria spread over nearly one third of the country’s territory. During the last few 
years the real harvesting was much lower than the planned amount. The harvesting volume 
planned in the forest management plans for 1996-2000 was 5.2 million m3 annually. In 
comparison to the estimated annual increment of 13.7 million m3, this accounted for only 
37%. In 2001, the official harvesting volume even dropped to 2.9 million m3 (World Bank 
2004)..This leads to a constant increase of the forest biomass by about 8.2 mio. m3 per 
year13. Consequently, the normal turnover of the forest trees are disturbed and the growth 
rate decreases. An unfavourable age structure of the forests is obtained, leading to potential 
losses of increment growth and other effects such as diseases, fires, losses of regeneration 
potential, etc. 
Annex 2 shows the annual planned quantity of wood harvesting in 28 regional forest 
administrations for 2001. Till now there are no significant changes. A significant quantity of 
wood biomass from the coppice and low-stem forests could be envisaged to be 
harvested in the next years. It could reach about 70 million m3 within 15 years, or more 
than 4 million m3 per year. The energy equivalent of 4 million m3 wood is about 34 PJ.  
The harvest of part of the 70 million m3 coppice could have the following benefits:  

• improvement of the general status of the wood stands and  
• supplement of enormous quantities of renewable energy sources. 

 
Also additional quantities of technological timber and woods could be obtained from thinning 
wood in the conifer stands. These quantities could amount 2.8 million m3 /year. Thinnings 
would in addition lead to an increase of the annual increment by 1.6 to 1.8 fold in treated 
forest stands. 
 
Wood waste from logging 
A considerable part (about 20%) of the produced wood is lost in the process of logging14. 
The average annual production of wood waste is about 1.2 – 1.5 million m3/year which is 
largely unused.15  
Table 3 below provides an overview of the different possible sources of wood for energy use. 
The amount of wood waste from logging represents the so far realized amount which is far 
below the total woody biomass potential. Harvested wood and thinnings are potential 
additional biomass sources which may be used when the need for biomass increases.  
 
                                                 
13 World Bank Project Forestry: Fuel Switch Pilot Project PHRD TF. 051713; 2004 
14 The wood in laying conditions crops is about 80% of the production of standing crops. The share of firewood, 

brushwood and foliage takes around 40% of the production of standing crops and timber takes between 38 
and 43% of the total wood production. The firewood production varies between 30 and 35% of the total wood 
production. (Christo Christov, Energy Institute JSCo Sofia, personal communication). 

15 Christo Christov, Energy Institute JSCo Sofia, personal communication  
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Table 3: Potential woody biomass sources in Romania for energy use 

 Harvested wood from 
coppice and low-
stem forests 
(potential) 

Thinning of conifers 
(potential) 

Wood waste from 
logging  
(average realization) 

Biomass potential 
(million m³/year) 

4 2.8 1.2 – 1.5 

Energy potential 34 PJ  
(8.1 million Gcal) 

24 PJ 
(5.7 million Gcal) 

10-13 PJ 
(2.4-3.1 million Gcal) 

 
As Table 3 shows, the wood waste from the processing standing wood and from the 
thinnings in the conifer stands and the cut of wood biomass from the coppice and low-stem 
forests could total more than 7 million m3/year with an energy content of up to 70 PJ. 
 
These numbers indicate that Bulgaria could provide a stable amount of small sized forest 
biomass in addition to the wood waste from logging that has not been exhausted due to the 
lack of demand. If a demand for biomass for energy purposes is created forests will be 
thinned or harvested and the state of the forests drastically improved. 
 

3.4 Appropriate biomass projects under a GIS in Bulgaria 

Generally, the potential for renewable heat is much higher in the new EU member states 
than in the old ones. Still the policies promoting this are limited and JI projects have failed in 
the case of non-grid based applications (Ürge-Vorsatz 2007).   
 
Wood utilization for heating could be beneficial for the regions where district heating 
networks are not developed and where the development of natural gas supply networks is 
not foreseen. The natural gas (NG) distribution network is not very developed in the country; 
less than 1% of the households have access to NG. If wood fired boilers are installed in 
communities where NG installations are planned, the fear may arise that the NG supply lines 
will not be constructed due to a lack of demand. The supply of natural gas may have a more 
important positive effect on GHG emissions than small scale biomass applications where it 
would replace other fossil fuels in industry. This effect should carefully be taken into account 
when selecting the appropriate communities. In the selected regions small scale biomass 
boilers could be installed in public and social houses, private enterprises and households, 
currently heated using electricity and residual oil. 
 
Fuel switch programme in households 
An average Bulgarian household needs 17 Gcal for space heating to ensure normal comfort 
in the flat.16 Waste wood would be the first biomass source to be used as it is relatively easy 
to collect. Assuming an average efficiency of wood transformation into heat energy of about 
70 %, the number of equivalent households supplied with heat produced by waste wood 
                                                 
16 Bulgaria: Forest Development Project, Forestry: Fuel Switch Pilot Project PHRD TF 051713, World Bank, 2004 
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could reach 100,00017. This calculation is based on a current energy need of about 150 
kWh/yr/m². If the buildings would be retrofitted to a low-energy level of 50 kWh/yr/m², the 
number of households supplied could be tripled. In addition, the efficiency of the boilers may 
be of about 80% for state-of-the-art installations which would again increase this potential. 
The use of the thinning and harvesting potential would drastically increase this number. For 
comparison district heating in Bulgaria supplies about 600,000 equivalent households with 
heat. 18 Fuel switch should be oriented to the regions that produce sufficient wood resources. 
Considering a supply with waste wood there should be enough waste wood reserves that 
would cover possible reductions of the timber production in the region. One wood waste 
processing site could produce 30,000 m3 wood briquettes or pellets in an economically 
feasible manner if the waste wood is transported there. Data from the Ministry of Agriculture 
and Forestry (Annex 2) shows that there are 17 regions with waste wood reserves ensuring 
more than 1.3 times the necessary 30,000 m3: Blagoevgrad, Pazardzhik, Sofia, Bourgas, 
Smolian, Lovech, Stara Zagora, Plovdiv, Varna, Kiustendil, Sliven, Veliko Tarnovo, Haskovo, 
Shumen, Silistra, Kardzhali and Gabrovo.19  
Theses regions would therefore have priority for a fuel switch GIS programme. It has to be 
emphasized that this estimation is based only on the available wood waste from logging. A 
situation leading to the use of the other potential sources mentioned under 3.3 (thinnings, 
harvesting) would change the situation. If a 130 m2 house equipped with electrical heating 
and heated up to the normal heat conditions is switched to wood or wooden pellets heating, 
a decrease of the electricity consumption by about 19,000 kWh for a heating season could 
be expected. Considering an average carbon intensity of the electric sector in Bulgaria for 
the delivery of low voltage electricity of about 0.8 kg CO2/kWh, this fuel switch would lead to 
an emission reduction of about 15 t CO2 per household per year. 
 
A programmatic approach  
For the project implementation we propose a programmatic project approach in order to be 
able to include a larger number of small entities in one project activity. JI and CDM failed to 
address projects involving a large number of small entities. The high transaction costs and 
time consuming procedures under JI didn’t stimulate small size projects. There is the 
possibility to bundle several similar small project under JI/CDM. However, when a large 
number of small units are geographically dispersed, such as in the case of household or 
municipal buildings, a programmatic approach is more appropriate. There is not much 
experience so far with programmatic CDM or JI. The UN CDM Executive Board adopted 
procedures at it 32nd meeting activities in June 2007 regarding the registration of a 
programme of activities as a single CDM project activity and issuance of certified emission 
reductions for a programme of activities20. According to the concept of a programmatic 
approach under the CDM, activities under a program of activities can occur either 
simultaneously or throughout the duration of the program. In contrary to a bundling of 
activities, there is no ex-ante identification of the project sites. A large number of potential 

                                                 
17 100,000 households x 17 Gcal/household / 0.7 = the necessary fuel wood to supply the boilers. The energy 

content of the available wood waste from logging is about this figure.  
18 Christo Christov, Energy Institute JSCo Sofia, personal communication  
19 Annual National Forestry Inventory 2002 
20 http://cdm.unfccc.int/ProgrammeOfActivities/index.html 
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households, which are not known at the beginning, can participate in the program, they can 
be added to the program at any time. Only the entity implementing the program represents 
the project activity and not ever project participant. The actual reductions are verified by 
sampling. A programmatic GIS could learn from the concepts and ideas from the 
programmatic approach under the CDM, but would not need to follow the strict CDM 
guidelines. It would thus have more flexibility in testing this new approach.  
 
 
Programme for using waste fire wood in municipal buildings21 
The potential of the Bulgarian Municipal Energy Efficiency Network EcoEnergy was used as 
a basis for the estimation of the greening potential. 23 of the member municipalities belong to 
14 regions with a high potential for waste wood production (for some municipalities no data is 
available). A selection was done to identify the number of public buildings with local boilers 
using liquid fuels. The results are shown in the next table.  

Table 4: Energy consumption in public buildings with local boilers using oil fuels in 23 
municipalities in Bulgaria (Source: World Bank 2004) 

 Region       Municipality 
Buildings with 
boilers 

 Current annual   
fuel use MWh 

  Baseline  
annual fuel 
use MWh 

 Blagoevgrad Blagoevgrad 35 22319 26783 
  Razlog 10 2330 2796 
 Pazardzhik Pazardzhik 12 1321 1585 
 Sofia Slivnitza 4 345 414 
  Botevgrad 6 2212 2654 
 Bourgas Bourgas 35 9575 11490 
  Aitos 12 1583 1900 
 Lovech Lovech 6 695 834 
  Troyan 11 43 52 
 Stara Zagora Stara Zagora 21 2935 3522 
  Kazanluk 3 293 352 
 Plovdiv Karlovo 24 9683 11620 
 Varna Varna 37 9669 11603 
 Sliven Sliven 26 4166 4999 
  Kotel 4 609 731 
 V. Tarnovo V. Tarnovo 31 4472 5366 
  G. Oryahovitsa 20 1970 2364 
  Svishtov 21 4107 4928 
 Haskovo Haskovo 32 4360 5232 
 Silistra Silistra 27 13473 16168 
 Kardzhali Kardzhali 33 5916 7099 
 Gabrovo Gabrovo 22 2278 2734 
  Sevlievo 3 243 292 

                                                 
21 This section is an update of the World Bank study 2004  
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  Total: 435 104597 125516 
 
Also here we propose a programmatic approach for being able to include a lager number of 
small entities in one project. The World Bank (2004) estimates that in these municipalities 
there are 435 buildings with liquid fuel boilers using 104,597 MWh heat energy, produced 
from light and heavy fuel. For all of the buildings the existing boilers could be replaced by 
modern and highly efficient biomass boilers. This would achieve significant savings of GHG 
emissions, as well as a considerable reduction of the energy costs of the municipalities 
thanks to the much lower costs of heat generated from wood waste biomass compared to 
that of light heating oil (LHO). It was proved by a number of energy audits that the 
temperatures in the public buildings are lower than needed to guarantee normal working 
conditions. The amount of additional energy to provide this comfort levels is about 20% 
higher than the current energy use. The energy needed for the 435 buildings amounts to 
125,516 MWh, including additional energy in order to provide the necessary normative level 
of heating in these buildings. A programme for a fuel switch to waste wood biomass in these 
buildings would require a total boiler capacity of about 63 MW. The investments needed for 
the implementation of the programme would amount to about 6 to 10 million Euro (without 
and with a fuel supply chain, see chapter 3.6 for details). The avoided emissions are 
calculated in the next table. We assume that the combustion of light fuel oil needed for the 
production of one MWh causes emissions of 0.264 t CO2 (World Bank 2004).22 
 

Table 5: GHG emission reductions through fuel switch to biomass in municipal 
buildings 

Investment 

Mio. Euro 

MWh produced 
through LHO 
combustion 

 

Reduced annual 
Emissions  

In tons CO2 

Life time emissions 
reduction 

over 15 years 

Mitigation cost

Euro/tonne 
CO2 

(6,3) 9,45* 125,516 33,136 497,043 (12,7) 19* 

*With or without costs for a fuel supply chain, see chapter 3.6 for details. 

Table 5 shows that a program for a fuel switch to wood biomass for 435 buildings would lead 
to annual emission reductions of about 33,136 tons CO2. The mitigation cost would be about 
19 Euro/tonne CO2 reduced. 
 
The projects might not be limited to the municipalities included in this survey. These were 
selected because they belong to regions with proven high potential for wood biomass and 
because data are available for their buildings. A successful implementation of such projects 
in municipal buildings may increase the interest of private companies and the residential 
sector to initiate similar fuel switch activities. The feasibility depends not only on the 
availability of wood resources in a certain region but also on the capacity for the collection, 
processing and delivery of wood products in the desired form and in the quantity needed 
(wood, waste wood, wood briquettes and pellets, chips). Although this capacity is developed 
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to some extent, it will not be enough, however, to satisfy increasing future needs. 
Establishing wood processing sites, which would produce pellets for instance in economically 
feasible manner, can resolve this problem. This can be either left to the market, or stimulated 
by the interested public authorities and supported by GIS. 
 
Further possible project types 
Privatized district heating companies (DHC) may be addressed too. One of the 
shortcomings is that the plants are situated in the towns and thus the access to biomass may 
turnout to be difficult. The coal fired DHC could be interested as they have no implemented 
SO2 removal measures and may be penalized in the near future. The coal boilers can not 
operate with wood chips or pellets and would need significant investment to be reconstructed. 
There are also oil fired boilers available at the DH plants but they can not be reconstructed to 
burn wood. New biomass boilers could be installed if the supply chain can deliver the needed 
quantity of wood or agricultural residues. If the new boilers are to be privately run, they 
should be limited to a size which does not require the participation in the EU ETS in order to 
avoid conflicts with the EU state aid regulation. Participation in the EU ETS is stipulated for 
plants with capacities above 20 MW. There are 28 DH Companies in Bulgaria of which some 
could be attracted.  
 
The potential of efficient small distance heating plants could be an attractive option for the 
modern mountain resorts. A successful example already exists in the town of Bansko. The 
main fuel used for heating in these resorts is oil. The increasing oil prices may facilitate the 
penetration of wood fired small district heating systems or of local wood fired boilers.  The 
whole potential of these additional project types may be at about the magnitude of the 
municipal buildings programme.23 
 
Barriers to biomass projects implementation 
A biomass DH project was developed for the Shumen region (agricultural waste - straw, 
stalks), but was considered economically not feasible, partly due to high transportation costs. 
Furthermore, there is a PHARE and ECOS OUVERTURE project including partner 
municipalities from Bulgaria (Apriltsi), Greece, and Austria (Furt, Triesting). The project 
started in 1998 and planned to install a biomass boiler (wood residues) by the end of 2002 
for DH municipalities in Bulgaria and Greece. Other similar demo projects have also been 
accomplished in the past24, still without a follow up due to economic impediments. The small 
amount of realized projects serving as examples and the lack of information about the results 
that can be achieved act as a barrier to the implementation of wood biomass projects. The 
economic situation could be partly overcome through the support from GIS means and an 
increased information on the benefits of biomass use may be included in a GIS as soft 
greening activity. 
 
 
 

                                                 
23 Christo Christov, Energy Institute JSCo Sofia, personal communication 
24 Waste wood heat supply for two schools and a hospital in Ardino, Forest Development Project, Fuel Switch 

Pilot Project PHRD TF 051713, 2004, District heating in Bansko and Hospital in Goce Delchev  
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Sustainability of the proposed project types 
The sustainability of wood use has to be guaranteed in order not to undermine the goals of a 
GIS. The UNFCCC (2008) formulates that biomass from forest is sustainable if 
• “The land area remains a forest, and 
• sustainable management practices are undertaken on these land areas to ensure, in 
particular, that the level of carbon stocks on these land areas does not systematically 
decrease over time (carbon stocks may temporarily decrease due to harvesting); and 
• any national or regional forestry and nature conservation regulations are complied with.” 
 
This includes the basic logic that in average not more than the actual biomass growth of the 
forests will be harvested. The large biomass potential in Bulgaria is a good prerequisite but 
not a guarantee for sustainable implementation of the proposed projects; sustainability will 
very much depend on the details of project implementation. For instance, a good trade-off 
between the transport distance and the avoidance of local forest overuse has to be found on 
the long run when it comes to wood cuttings. 
 

3.5 Monitoring and verification 

Simple national rules for validation of the projects, monitoring of their implementation and 
performance as well as the verification of emission reductions should be developed in order 
to small transaction costs. These could be based on the accredited auditing companies 
(GHG Verifiers) or on selected not accredited consultants that have demonstrated sufficient 
experience. In all cases the procedures shall be much less complex and expensive than 
under JI and CDM. For programmatic GIS projects, the verification could be done by 
reporting by the beneficiary of the project and a random verification by the fund which 
manages the GIS revenues. 
 

3.6 Financial Assessment of the proposed projects 

Cost of a fuel supply chain 
Regular and cheap wood supply would be of critical importance for the success of the fuel 
switch projects. The modern boiler systems with a capacity above 200 kW operate on 
wooden chips or pellets. The municipalities are able to organize themselves the necessary 
fuel wood supply and to enlarge the thinning operations if suitable forest equipment and 
machines are available. It is considered that the following machineries are required to 
organize an independent fuel wood supply (based on World Bank 2004): 

− Two chainsaws for professional work in the forest, with a power of 3.5-5 kW; 
− Agricultural wheel tractor; 
− Mobile chipping machine; 
− Trailer 30 m3; 
− Sky-line system (tractor based). 

Both municipal buildings and households could be supplied by this kind of fuel supply chain. 
Alternatively, the fuel supply may be done by other means, such as by purchase on the 
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market. Therefore, in the following we will give two different project costs assessments, one 
without and one with the full integration of the fuel wood chain.  
The equipment cost is estimated at about 100,000 Euro. The cost estimate is based on the 
assumption that one fuel supply unit will supply boilers with a total capacity of 2,000 kW with 
wood. Thus, 50 Euro per installed kW have to be added when these costs are fully integrated. 
The average cost of delivered fire wood chips would be at the level of about 23 Euro/MWh. 
 
Cost of a fuel switch programme for households 
Within this programme, households currently using electricity would be equipped with 
modern pellet boilers for heating at prices of about 3,300 Euro (about 24 kW heating 
capacity). The costs are almost the same for any alternative biomass boiler25. The installation 
costs including the installation of the boiler, the cost of piping and heating radiators and their 
installation can be estimated to be about 2,300 Euro. 
 
Following the example of a 130 m2 house equipped with electrical heating an emission 
reduction of about 15 t CO2 per household per year can be expected (see chapter 3.4). 
Assuming a lifetime of the boiler of 15 years, a boiler price of 3,300 Euro, and installation 
costs of 2,300 Euro the mitigation cost per tonne CO2 would be 24.9 Euro. If the fuel supply 
chain is to be included, 1,200 Euro corresponding to the 24 kW would have to be added to 
the investment cost.  This would lead to an average investment of 6,800 Euro per household 
and a mitigation cost of 30.2 Euro per tonne CO2 reduced. 
 
Cost of a fuel switch programme for municipal buildings 
The investment cost for the boiler system results in 100 Euro per installed kilowatt26. The 
total unit investment cost for the installation of 1 kW wood fired boiler capacity and 
associated fuel delivery chain could thus be estimated at the level of about 150 Euro/kW. 
The implementation of a fuel switch in all 435 buildings would require the installation of 
boilers with a total capacity of about 63,000 kW. The total investment cost of the fuel switch 
project could thus be estimated at 6.3 million Euro without fuel supply chain or at 9.45 
million Euro including the fuel supply chain. As shown in Table 5 the corresponding 
mitigation cost would be 12,7 or 19 Euro respectively per tonne CO2 reduced. 
 

3.7 Co-funding the proposed GIS biomass projects 

The best approach to calculate the share of AAU proceeds and other funding sources for a 
GIS project would be to assess already existing financing sources which would be filled up 
by GIS revenues. Acting in that way is most suitable for guaranteeing financial additionality; 
all sources other than GIS revenues should be used, only gaps would be filled by the 
revenues from AAU selling. These figures will have to be assessed on the national level, it 
was not within the scope of this report to identify the financing gaps. Despite this lack of 

                                                 
25 (Source:  Christo Christov, personal communication, ERATO holding cost estimates, September 2008) 
26 updated data from Bulgaria: World Bank Project Forestry: Fuel Switch Pilot Project PHRD TF. 051713; 2004. 
The unit cost of delivery and installation of 1 kW biomass boiler capacity is estimated at the level of 100 Euro/kW. 
The average cost includes design, delivery, construction and start up of the boiler system with a capacity of 200 – 
600 kW which is the typical capacity for the municipal and private enterprise buildings 
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information we may approach the problem from another perspective in order to give some 
orientation. For this purpose, the benchmark of a 1:1 greening ratio seems to us the most 
obvious as a base, even though buyer countries may not claim a 1:1 greening ratio and other 
factors seem to be more important to us for the success of a GIS. The following table shows 
the maximum amount of AAU proceeds which can be used when a 1:1 scenario is to be 
reached.  
 
If no sufficient other funding is available, the contribution from AAU money will have to be 
increased and the greening ratio will be below 1:1.  
 

Table 6: Maximum funding through AAU revenues when a 1:1 greening ratio is to be reached 

 
The table shows the maximum funding through AAU revenues when a 1:1 greening ratio is to 
be reached. The private sector as well as several institutions could provide co-funding for the 
proposed GIS bioenergy projects. These include the following:  
 
The European Bank for Reconstruction and Development (EBRD) and Kozloduy 
International Decommissioning Support Fund (KIDSP) 
The credit line for soft loans for small renewable energy projects (existing since 2004) is one 
option for financing biomass projects. This credit line is funded by the Kozloduy International 
Decommissioning Support Fund (KIDSP) and the European Bank for Reconstruction and 
Development (EBRD) and is serviced by several Bulgarian banks: Unionbank, Bulgarian 
Postbank and United Bulgarian Bank. The qualifying projects are based on renewable 
energy sources (hydro, solar, wind, biomass, geothermal and biogas energy) and have to be 
approved by an independent expert. The soft loan conditions include 20% grant financing.  
 
The Energy Efficiency Fund 
The Energy Efficiency Fund became operational in June 2005. The equity capital of this fund 
includes 10 million USD, allocated by the Global Environmental Facility, with the support of 
the World Bank. The Government of Bulgaria participates with a budgetary contribution of 
Euro 1.5 million and the Austrian Government made a donation of Euro 1.5 million. This fund 
accepts renewable energy sources to be equivalent to savings of conventional energy, so it 
could be used for financial support of renewable energy investments. Support from the 
Energy Efficiency Fund includes the following 3 financial products: partial credit guarantee 
(maximum 500,000 USD per project), joint crediting with commercial banks (50 % maximum 
coverage) and technical assistance for project development, provided by experts of the Fund.  
 
 

Households (mitigation cost without 
supply chain/with supply chain) 

Municipal buildings (mitigation 
without supply chain/with supply 
chain  ) 

     Project type 
          
 
AAU price 25 € / ton CO2 30 € / ton CO2 13 € / ton CO2 19 € / ton CO2 

  8 € / AAU 32 % 27 % 62 % 42 % 

15 € / AAU 60 % 50 % 100 % 79 % 
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4 Comparing GIS and JI  

This chapter compares GIS with the two tracks of JI, Track 1 and Track 2. JI track 1 and 
international emissions trading have the same eligibility criteria. Track 1 JI gives the host 
country significant freedom regarding Monitoring, Reporting and Verification (MRV) and the 
definition of additionality whereby it is in principle closer to GIS than JI Track 2. However, 
there is still a requirement for measurable and real emission reductions. In addition, in some 
countries, such as Romania, the adopted Track 1 procedures are similar to Track 2. Such 
alignment of JI Track 1 with JI Track 2 is favoured by a number of buyers of the credits. 
Whether a project may better be carried out under JI track 1 or under GIS depends on the 
specific project type and the country. Apart from the different concepts behind GIS and JI 
also practical factors may in the end have an important weight such as the fact that the time 
for launching new JI projects under the first commitment period is running out. In the 
following some differences of JI and GIS are discussed more in detail.  
 

• A main barrier for JI projects in the EU member countries is the EU ETS. To avoid 
double counting, the relevant EU ETS legislation has excluded from JI all energy and 
heat related activities affecting installations which fall under the EU ETS. There is 
currently no regulation to address double counting under GIS. If possible, however 
double counting through direct investments in the ETS sectors should be avoided as 
GIS projects in these sectors might distort EU competition rules. 

 
• In contrary to JI Track 2 there is no strict additionality criterion under GIS. However, 

neither is there a formulated additionality criterion in the case of JI Track 1. In order to 
guarantee the environmental efficiency and to address concerns of buyer countries 
not to invest in projects that are clearly non-additional this criterion should be a 
guiding factor in the choice of projects under a GIS.  

 
• JI (and CDM) don’t give a monetary value to socio-economic co-benefits. Under GIS 

a country can subsidize projects that have socio-economic co-benefits by allocating 
additional AAU revenues also when the mitigation costs exceed the costs which 
would make projects interesting under JI.  

 
• JI (and CDM) failed to address projects involving a large number of small entities. 

The high transaction cost and time consuming procedures under JI didn’t stimulate 
small size projects. Theoretically, there is the possibility to bundle several similar 
small project under JI/CDM. However, when a large number of small units are 
geographically dispersed, such as in the case of household or municipal buildings, a 
programmatic approach is more appropriate. While programmatic approaches can 
also be implemented under JI, it is unlikely that they will play a role in CEE countries, 
as JI is developed by the private sector which has little incentive to carry out complex 
project types if there is potential for more simple ones. 

 

• AAUs may have some comparative advantages for buyers, including greater flexibility, 
lower project risk, and potentially lower transaction costs in the future. Advantages of 
ERUs include greater private demand, hence higher prices, mainly because unlike 
AAUs—ERUs can be traded under the EU ETS. 
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5 Conclusions 

Bulgaria has a large unexhausted biomass potential. The country could benefit from a higher 
use of bioenergy while reducing GHG emissions and increasing the security of energy supply. 
At the same time the country could sell up to 130 million AAUs under a GIS which could lead 
to revenues of up to 2 billion Euro. These could partly be invested under a GIS to promote 
bioenergy projects, such as biomass use for heating and electricity generation. In addition to 
the reduction of greenhouse gas emissions the increased use of biomass would lead to a 
number of co-benefits such as job creation in rural areas, decreased heating costs, improved 
quality and productivity of Bulgaria’s forests and improved working conditions in municipal 
buildings. The report analyses the necessary institutional structures that are required to 
implement a GIS and concludes that a GIS can be only implemented if these structures are 
designed as simple as possible and fit into the existing institutional framework. The report 
furthermore discussed the differences of implementing projects either under JI or under a 
GIS. General advantages a GIS has compared to JI include the absence of a strict  
additionally criterion or potentially easier legal and administrative procedures leading to lower 
transaction costs. Track 1 JI and GIS however could be designed rather similar and has the 
same eligibility criteria as International Emissions Trading. Whether a project should be 
carried out under JI or a GIS depends on the specific project type. The report showed that 
the project types discussed could be implemented easier under a GIS than under JI. This 
includes the fact that under a GIS a host country can subsidize projects with socio-economic 
co-benefits even if they aren’t as cost-efficient in terms of mitigation as it would be necessary 
under JI. Under a GIS soft greening measures could be implemented which don’t lead to 
quantitative emission reduction, but may be used to rise awareness or to increase the 
institutional capacity of the host country and therefore may reduce some of the  
implementation barriers so far faced in Bulgaria under JI. Furthermore, when a large number 
of small units are geographically dispersed, such as in the case of households or municipal 
buildings, a programmatic approach is more appropriate, which is unlikely to play a role   
under JI in CEE countries. 
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7 Annexes 

Annex 1: The National Trust Eco Fund 
 

The National Trust EcoFund (NTEF) is a legal entity established pursuant to: 

• The "Debt-for-Environment" Swap Agreement between the governments of 
Switzerland and Bulgaria on 23 October 1995; 

• And Art. 66, 67 и 68  of the Environmental Protection Act; 

• And the Regulation on Organization and Activities of the National Trust Ecofund 
enacted by Decree No. 163 of the Council of Ministers of 14 August 1995 (St.Gazette No. 
74/22 August 1995), amended by Decree No. 166 of 12 August, 1999 and by Decree No. 
96 of 10 May 2004. 

The goal of the Ecofund is to manage funds provided under debt-for-nature and debt-for-
environment swaps, as well as funds provided by governments, international financial 
institutions and other donors (called "Sources of Financing") aimed at environmental 
protection in the Republic of Bulgaria. 

The Management Bodies of the Ecofund: 
• Board of Directors(BD); 

• Advisory Committee (AC); 

• Executive Bureau (EB) 

The Board of Directors consists of seven members: Chairman, two Deputy Chairmen and 
four regular members. 

The Chairman is appointed by the Council of Ministers of Bulgaria upon preliminary 
consultation with the Advisory Committee on the nomination. 

One of the Deputy Chairs of the BD is acting Deputy Minister of Environment; the other one 
is elected by the Board of Directors among the members, representing the non-governmental 
sector. At present the second Deputy Chairis the representative of the Bulgarian Academy of 
Science. 

As regular voting members of the BD are nominated and respectively appointed: 

• a Deputy Minister of Finance, 

• a Deputy Minister of Agriculture and Forests, 

• a representative of the Bulgarian Academy of Science, 

• a representative of the municipalities in the Republic of Bulgaria 

• a delegated representative of the environmental NGOs. 
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The Board of Directors determines the criteria for selecting priority projects to be financed by 
the EcoFund and makes final decisions for project financing, submitted by the Director of the 
Executive Bureau. 

The Advisory Committee consists of representatives of foreign or international, 
governmental or non-governmental organizations or institutions which are Sources of 
Financing or which vigorously support the EcoFund's activities. Each donor has an absolute 
veto right on projects proposed to be financed with means provided by that donor. 

The Executive Bureau consists of:  

• The EB Director, nominated by the BD and approved by the AC, 

• Finance and Economic Division headed by the Chief Economic Expert, 

• Technical Division headed by the Chief Technical Expert, and 

• Office Management and Coordination Division headed by the Office Manager. 

The Executive Bureau organizes and ensures the implementation of BD's and AC's 
decisions and runs the internal administrative affairs of the Ecofund. The Executive Bureau 
expertise is focused on: 

– Project evaluation and selection 

• Evaluates and makes a preliminary selection of projects applying for financing 
applying the criteria and requirements of the NTEF 

• Prepares all documentation regarding the projects that will be submitted to the AC 
and BD for consideration. 

– Investment project management, incl. 

• Organizes the preparation and execution of contracts for targeted funding of the 
approved by the Board of Directors and the Consultative Council projects. 

• Financing, control over the implementation and evaluation of the projects during and 
after their execution. 

The proceeds for the fund come from:  

• National Budget funding, including those related to the agreements on swaps “Debt 
for Environment” and “Debt for Nature”;  

• Grants from international financial institutions, governments, International funds, and 
foreign legal persons that are granted for environmental programs and projects; 

• Donations from the international foundations and foreign citizens to support the 
environmental policy of the governmental ; 

• Instalments and interest from the loans given by the fund; 

• Interest from the accounts of the Fund in the bank; 

• Proceed from portfolio investments in short term state securities and bonds; 

• Other external proceeds that correspond to the character of the fund activity. 



 - III - 

 
 
  

 

Annex 2: Allocation of the planned wood harvesting by region 
Planned 

harvested wood 
per root1 

Waste wood –
planned2 

Waste wood 
– 

realization3 

Waste wood 
energy 
content 

No Region 

1000 solid m3 1000 solid m3 1000 solid m3 MWh 
1.  Blagoevgrad 627 188 151 280034 
2.  Pazardzhik 578 174 139 258297 
3.  Sofia 498 149 120 222505 
4.  Bourgas 456 137 109 203635 
5.  Smolian 409 123 98 182422 
6.  Lovech 335 100 80 149430 
7.  Stara Zagora 307 92 74 137280 
8.  Plovdiv 295 89 71 131784 
9.  Varna 263 79 63 117459 
10.  Kiustendil 253 76 61 112820 
11.  Sliven 245 73 59 109293 
12.  V. Tarnovo 221 66 53 98871 
13.  Haskovo 206 62 50 92165 
14.  Shumen 198 59 48 88467 
15.  Silistra 192 58 46 85653 
16.  Kardzhali 174 52 42 77617 
17.  Gabrovo 173 52 41 77202 
18.  Montana 157 47 38 69941 
19.  Vidin 153 46 37 68347 
20.  Targovishte 150 45 36 67010 
21.  Razgrad 146 44 35 65294 
22.  Pernik 135 40 32 60158 
23.  Rouse 116 35 28 51866 
24.  Vratza 112 34 27 50207 
25.  Pleven 107 32 26 47684 
26.  Dobrich 106 32 25 47290 
27.  Iambol 60 18 14 26910 
28.  Sofia – city 27 8 6 11985 

 Total 6700 2010 1608 2991627 

Source: Ministry of Agriculture and Forestry, 2000 
 

                                                 
1 Planned harvested wood per root –the volume of wood that was to be harvested from standing trees 
2 Planned waste wood –the expected volume of waste wood from the planned harvesting 
3 Realized waste wood –the actual volume of waste wood produced from the real harvesting 
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