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ABSTRACT 
 
The importance of energy conservation in all the aspects of energy production, 
transportation, distribution and utilisation should not be underestimated. A 
special attention to that is paid since the oil crisis in 70’s of the last century. 
Today energy efficiency has increased considerably, but there is still a potential 
for energy savings. This potential is widely spread in power plants, energy supply 
systems, factories, plants, agricultural and residential facilities.  
 
In the countries in transition, such as former socialist countries, energy saving 
policies have started not so long time ago and a lot of work is to be done in order 
to improve energy efficiency and approach the level of developed countries. In 
Moldova, the energy sector is one of the most problematic parts of the national 
economy. 98% of the primary energy resources are imported, which complicates 
very much energy security in the state. Some internal problems, such as lack of 
investments in the sector, old and inefficient facilities, uncontrolled and unpaid 
energy consumption, internal social and political instability create additional 
difficulties in improving this situation. Industry and residential sector consume the 
highest amount of the supplied energy. It is obvious that improved energy 
efficiency in these sectors could lead to big energy savings. Reduction in energy 
consumption will favourably influence the impact of the energy sector on the 
environment. 
 
The present work aims at identifying energy saving potential in the industrial and 
residential facilities in Moldova. Interdependence between energy and 
environment, the positive influence of reduced energy consumption on the 
environment is shown. Future development strategies and energy resources 
potential are also discussed. 
 
A brief history overview of Moldova and of the energy sector development are 
presented for a better understanding of the particularities and reasons of the 
present situation. This is followed by a description of the energy sector in 
Moldova, its infrastructure and economy, the problems to pass and energy 
security objectives. In the following part, energy and environment issues are 
discussed and the way energy conservation influences environmental impact. 
Environmental aspects of energy use, policy, legislation and institutions in 
Moldova are also described. Energy Conservation Programme is presented 
concluding this part. 
 
Energy utilisation sector, with deeper analysis of industrial and residential parts 
is overviewed in the main part of the study. Energy conservation measures are 
discussed in case studies and the energy savings potential is shown.  
 
Scenarios and strategies for future development of the energy system of 
Moldova are described as a result of the study. Conclusions and further work 
suggestions are made. 
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1. INTRODUCTION 
 
Energy is a driving force in all the aspects of life.  There are many forms of 
energy that can be used directly or after transformation into another form.  
 
In its evolution, human society has investigated the ways to transform and use 
energy in order to maintain and develop living activities. To provide today’s 
world’s population and future generations with the necessary amount of energy, 
the energy resources cannot be squandered.  
 
A sustainable world economy can be created on the principle of the efficient use 
of its resources. The inefficient part of used resources could be freed to use 
them for other purposes. The inefficiency of the energy use has reflections on 
the environmental degradation. Use of fossil fuels brings up problems of 
greenhouse gas emissions, air and water pollution, acidification, land 
degradation from mining etc. Especial attention should be paid to the hazardous 
effects of nuclear energy use. The importance of increasing energy efficiency 
appears clearly. It reduces the exhausting use of resources and diminishes the 
negative environmental impacts.  
 
The welfare of any country is defined by its economical, social and political 
stability. Improvement of the life quality and essential contribution to economic 
and social development of the country is done by proper energy services. It 
penetrates all the activities and any instability in offering energy services can 
lead to a misbalance in the country’s economic, political and social life.  
Therefore, it is important to secure sufficient and varied energy supply and to 
provide access to energy services. On this goal, co-operation on international 
level should be maintained in order to assure stable energy supply and to 
improve energy security of all countries. Work should be done at the national 
level too, improving energy efficiency. This will lead to economic, environmental 
and energy security benefits.  
 
The efficient use of energy resources has many advantages. The use of cleaner 
fossil fuels and renewable resources reduces the use of fossil fuels, which has 
direct influence on the state of environment. In many countries, energy is a 
substantial part of economy and its efficient use improves the economy of the 
country (especially if it represents more that one third of it, as in some countries 
in transition). For the countries that import most of its energy resources it will 
decrease the import and will increase the energy security. It can delay the need 
for new energy production and supply capacities. And last, but not least, it 
creates new energy markets and new job opportunities. 
 
Energy efficiency (or Energy conservation) represents a strategy that, using 
important principles and methods, lead to energy savings. The contribution of 
every energy unit to the energy conservation in production, transportation, 
distribution and end-use is defining the efficiency of energy system of the 
country. It was illustrated on the examples of the countries in transition that 
satisfying level of economic development can be achieved if energy is used 
efficiently in industrial and residential sectors. 
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The present study shows the importance and links between energy conservation 
and environment on the example of the country of Moldova. As in a number of 
countries in transition economy, energy utilisation in Moldova is an important and 
problematic part of the energy sector. Industry and residential sector are the 
main components that consume most of the supplied energy. The consumption 
is not efficient due to lack of funding, old facilities, bad management and low 
level of awareness regarding importance of energy conservation. There exist 
some common energy conservation measures appropriate to all countries and 
some specific for each country. The aim of the study was to identify the energy 
conservation methods and potential savings for the industrial and residential 
facilities in Moldova and to make a link between energy efficiency and 
environment.  
 
General overview of the country and its energy sector was included in order to 
provide a deeper understanding of the created situation. Energy conservation 
and environment issues are discussed at the international and country level and 
their interdependence is shown. Energy efficiency in energy utilisation, making 
accent on industrial and residential sectors, is presented generally and on the 
real examples, taking into account specifics of the country. Finally, scenarios and 
strategies for future development are proposed on the base of renewable 
resources overview and the existing energy strategy of the country. 
 
The results of the literature survey on the history of Moldova and the 
development of its energy sector are reported in Chapter 2 and lead to a better 
understanding of the particularities of placement and reasons of difficulties that 
the country is undergoing nowadays.   
 
Chapter 3 represents a result of the literature survey of publications about 
energy sector and some official data obtained from the Department of Energy 
and Energy Resources, Ministry of Economy and Reform of Moldova and 
discussions with energy specialists. The energy sector infrastructure and its 
influence on the economy of Moldova, the problems and trays to solve them are 
described. 
 
Chapter 4 discusses energy and environment issues on international and 
national levels and the way energy conservation influences environmental 
impact. Environmental aspects of energy use in Moldova, policy, legislation and 
related institutions, as well as existing Energy Conservation Programme are 
presented as a result of a literature survey of the related publications. 
 
Chapter 5 represents a result of a literature survey of the energy utilisation 
sector, pointing out its industrial and residential parts. The energy conservation 
measures described in the case studies are proposed as a result of the energy 
audits carried out by the National Energy Efficiency Office (with author’s 
participation) and personal studies of some units.  
 
Chapter 6 discusses the potential of renewable energy technologies in Moldova 
by revising renewable resources available in the country. Strategies for future 
development of the energy system of Moldova are described in Chapter 7, 
concluding the study. 
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2. COUNTRY OVERVIEW: REPUBLIC OF MOLDOVA 
 
2.1 General information 
 
Name:   Republic of Moldova (see Figure 2.1) 
 
Location:   Eastern Europe, Northeast of Romania (see Figure 2.2) 
 
Area:    Total area: 33,700 km2  
 
Capital city:   Chisinau (Kishinau, Kishinev) 
 
Population:   4,489,657  
 
Ethnic divisions: Moldovan 64.5%, Slavs 28.8%, Other 6.7%  
 
Languages:   Romanian, Russian, Gagauz (a Turkish dialect) 
 
Currency:   Leu (12,5 lei = 1 USD) 
 
 
The Republic of Moldova represents a territory placed in the south-eastern part 
of Europe, between Romania (north-east) and Ukraine (south-west).  It is 
conventionally divided by the Nistru River into two parts: Right-side Nistru and 
Trans-Nistru areas. The reasons of the dividing are shown later in the history 
overview of the country. Population is represented by several nations, main part 
of which are Moldovan (Romanian), the second place is taken by Slavs (mainly 
Russians, Ukrainians and Bulgarians) and the rest are Gagauz, Gypsies and 
others. The state language is Romanian, the communication language is 
Russian, and other spoken languages are Ukrainian, Gagauz , Bulgarian. 
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Figure 2.1. The map of the Republic of Moldova 
 
 
 
 
 

Trans-Nistru 
region 
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2.2. The map of location of the Republic of Moldova in Europe 
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2.2 Overview of Moldova’s history 
 
Since long time ago Moldova is called “Country placed on the way of all 
disasters”. Historical hurricanes were usual for that piece of land, which is placed 
at the border of Eastern and Western Europe and is populated for very long 
time. The country of Moldova was established in the 15th Century. For hundreds 
of years the name Moldova was referred to a larger area stretching from the 
Black Sea in the south to Bukovina, a former province of Romania, in the north, 
and from the Siret River in the west to the Nistru (Dnestr) in the east (see 
fig.2.2). Since established, Moldova has a long history of foreign domination. In 
the 16th Century the territory was under the Turkish yoke, in the 18th Century the 
Northern part was under the Austrian Empire. This territory was occupied many 
times by Romans, Turks and Slavs up to the second half of this century.   
 
As a result of several wars between Russians and Turks, the territory situated 
between Nistru, Prut and Danube in 1812 was taken by Russia and called 
Basarabia (Bessarabia). In 1856 Basarabia was reunited to Moldova and in 1859 
Moldova and Walahia (mainly present territory of Romania) have formed the 
Kingdom of Romania, but it did not last long. In 1878 Russia re-annexed 
Basarabia and kept in the Russian Empire until 1917, when the October Socialist 
Revolution took place. 
 
After the Socialist Revolution of 1917, in December Moldova was declared 
Moldovan Democratic Republic. In March 1918, the Council of Basarabia voted 
for unification with Romania and the union was officially recognised at the Paris 
Peace Conference in 1920. 
 
The Government of USSR did not accept the union and tried to acquire the lost 
territories. In 1924 the Moldavian Autonomous Soviet Socialist Republic (ASSR) 
was created artificially on the border with Romania and has included the Trans-
Nistru region and a part of Ukrainian territory with the capital in Balta (Ukrainian 
part), transferred later to Tiraspol (Moldovan part). 
 
In 1939 Basarabia was given to the USSR by the Molotov-Ribbentrop Pact, the 
Soviet - German agreement on dividing Eastern Europe. USSR forced Romania 
to concede Basarabia and the Soviet Army entered the region in June 1940. In 
August 1940 the Moldavian Soviet Socialist Republic was proclaimed and the 
Trans-Nistru region constituted a part of the new republic, while the remaining 
part of the Moldavian ASSR was given back to Ukraine.  
 
Since that time until mid 80s the Socialist Republic of Moldova was a component 
part of the Soviet Union. After the perestroika, started by Gorbachiov, a lot of 
changes occurred in this country too. 
 
In August 1989, a law was passed, which made the Romanian language official 
in Moldova was passed and as a result, many separatist movements appeared in 
southern and eastern parts of the country.  In 1991, when the independence of 
Moldova from the USSR was declared, the leadership of the Trans-Nistru region 
has declared the independence from Moldova. The civil war has started as a 
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result and took place in the Trans-Nistru area, where a large number of Slavs 
live. The Moldovan government made several unsuccessful attempts, asking for 
UN intervention, but was forced to settle for a Russian 14th Army peacekeeping 
force.  
 
In 1993, the Moldovan side made several concessions to the opposing side, 
including the presence of Russian forces in Trans-Nistru part of Moldova until the 
region is granted special political status. The Trans-Nistru leadership also has 
asked the Moldovan Government to rescind a part of its 1991 declaration of 
independence and to return the republic to a subordinate political position within 
the Community of Independent States (CIS). The Trans-Nistru problem is still not 
solved and results in many political and economical problems, some of which will 
be mentioned later. Moldova is the only country in Europe, where foreign army 
forces are placed without a special agreement on that. 
 
In 1991 Moldova joined the Community of Independent States (CIS). 
In 1992 the country became a member of the United Nations (UN). [22]. 
 
Nowadays Moldova is a country in transition from the centralised planning 
economy to a free market economy and this is the reason of the difficult 
economic situation in the country. Traditional economic links, which were 
working inside the Soviet Union, have been broken, the price of energy 
resources has risen and, as a result, a lot of problems have appeared, not least 
in the energy sector of the Republic. 
 
 
2.3 Development of the Energy Sector  
 
The energy system of the Republic of Moldova has been created during decades 
of Soviet Union domination. It was funded and developed by centralised capital 
investments from the State funds. 
 
 
2.3.1 Electrical Power Sector development 
 
The first power plant was built in the territory of Moldova in 1922 and had 130 
kW installed capacity. It was placed in the town of Tiraspol (Trans-Nistru region). 
In the period before the Second World War, several small-capacity power plants 
were constructed. The biggest one was also placed in Tiraspol and had a 4.4 
MW capacity (1937). At the same time, the first 12-km long 35 kV power line was 
put into operation and two sub-stations of 6 and 0.4 kV were provided. At the 
end of 1940 the total capacity of the electrical power plants in Moldova was 12.5 
MW (17.2 mil. kWh per year). 
 
During the Second World War, the energy system of the Republic was 
completely destructed. It had to be created again and it was done with hard 
efforts. In 1950, the power production level exceeded the pre-war period by 5.8 
times. However, this level did not satisfy the increasing needs of the country.  
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In the 50’s the major combined power plants in Chisinau (46 MW) and Balti (28 
MW) cities, and the Dubasari (48 MW) hydro power plant were built.  
 
In order to co-ordinate the work regime of existing facilities, to regulate the 
transmission and distribution of energy, a new institution named “Moldavenergo” 
was created in 1955. 
 
In the 60’s the construction of the biggest electric power plant from the Balkan 
region was started in Cuciurgan (close to Tiraspol). In 1964, the first 200 MW 
power unit came online. By 1971, there were 8 power units of 200 MW each 
producing electricity and using coal as a primary fuel. In 1974, two more units, 
210 MW burning oil started their work. And finally, in 1980 two 250 MW gas fired 
units were added. Installed capacity of the Moldovan regional electric power 
plant (MREPP) has reached 2520 MW. This capacity was enough to satisfy the 
whole Republic’s needs in electrical energy and to export some power to other 
countries (Bulgaria, Ukraine). 
 
In 1978, the joint Moldovan-Romanian Costesti-Stanca hydropower plant with 
two 16 MW generating sets, each, was put into operation on the Prut River. In 
1980, the second combined heat and power plant in the capital city of Chisinau 
was built. The total installed capacity is 240 MW and as a primary fuel either gas 
or oil can be used. 
 
By the end of 80’s, the power grid of the Soviet Republic of Moldova comprised 
six power plants and several power production units of the sugar processing 
plants (100 MW) with the total installed capacity of 2998 MW. It was a well-
developed sector and all the employers were high-qualified professionals. 
 
 
2.3.2 Thermal Power Sector development 
 
The main idea of the heat supply network in the former Soviet Union was 
centralised (district) heat supply that could reduce substantially the fuel 
consumption. The first district-heating network was built in 1956, but further 
development was started in 1958, when the first generator of the CHP No1 in 
Chisinau was put into operation. The length of the network has increased 
especially after 1970.  
 
In 1986, the total thermal capacity of the district heating production units reached 
the value of 3755 MW (3229 Gcal/h). Due to such an increase in centralised 
production of heat, 400 small local boiler houses were considered non-profitable 
and closed down.  
 
The centralised structure of the energy sector was working properly under the 
rules of centralised planned economy. With changes in the political statute of the 
country, market rules have started to drive the economy appeared and that 
resulted in a need for a new structure of energy system. 
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3. ENERGY SECTOR OF THE REPUBLIC OF MOLDOVA 
 
 
3.1 Energy Sector Infrastructure  
 
 
3.1.1 Energy resources  
 
The Republic of Moldova does not have its own fossil fuel resources. Just a 
small amount of petrol and natural gas, estimated at 10 million tonnes of oil and 
24 thousand million cubic metres of natural gas, can be extracted in the southern 
part of the country. Just a part of the total hydro potential of the country 
estimated at 700 mil kWh/year, is used (320 mil kWh/year; or 40 MW of 64 MW 
installed capacity) [20].  
 
As much as 98% of the energy consumed in Moldova is imported. The natural 
gas is 100% imported from Russia and is brought into the country through the 
gas pipes network.  The oil is bought mainly from Russia and Ukraine (80%) and 
processed in other CIS countries (Moldova does not have its own oil refineries). 
Only the processed oil products are imported. Coal is mainly imported from 
Russia and Ukraine. The process of privatisation and decentralisation in the sub-
sectors of oil products, coal and natural gas supplies was launched in 1995. The 
market of fuel supplies in Moldova has been decentralised.  
 
The balance of energy resources for the period from 1993 to 1996 is presented 
in the Table 3.1. For the period before 1993 data was not available, however 
some information about the pre-reform period was found and will be presented 
later. 

 
Table 3.1. The energy resources balance for the period 1993 – 1996 [3] 

         Thousand t.o.e.      
 1993 1994 1995 1996 

6242.6 Primary energy resources, tot 5781.7 5172.3 5053.9 
Including     

Stock, beginning of the year 617.4 297.3 269.0 477.3 
Own production 70 57.3 79.2 139.2 

Including     
Hydroelectricity 35.7 20.1 20.8 18.1 
Firewood 25.9 26.7 48.6 139.2 
Other types of fuel 8.4 10.6 9.9 9.5 
Fuel import 5555.2 5427.1 4824.1 4437.4 

Including     
Coal 1039.5 1332.0 708.9 503.8 
Natural gas 2566.2 2427.2 2432.8 2289.3 
Heavy oil 991.9 757.2 655.8 395.9 
Petrol 233.1 247.5 296.8 336.0 
Diesel fuel 501.9 438.9 468.0 436.2 
Other oil products  0 24.5 24.42 28.3 
Liquefied gas 43.4 60.8 43.1 14.3 
Oils 2.1 22.5 19.0 48.0 
Other types of fuel 3.5 63.2 1.94 48.9 
Electricity 19.6 53.3 173.2 336.7 
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As it can be seen from the table, the total supply of the primary energy resources 
is decreasing every year. It is caused by the slope in energy consumption 
industry (closing down or reducing the production capacities) mainly. Another 
reason is the increase of the fuel prices that resulted in looking after cheaper 
fuels, available in the country or from the closest neighbours. That resulted in the 
increased consumption of firewood, electricity and some oil and petrol products 
import. 
 
 
3.1.2 Energy Sector Organisation 
 
It is quite difficult to describe the situation and the organisation of the energy 
sector of the Republic of Moldova at the moment. This is mainly due to the rapid 
changes that the sector is undergoing. In present all the energy sector of the 
country is under restructuring, demonopolisation and privatisation. The facilities 
that compound the energy sector are changing their structure, names and status. 
Before this process started, almost all the facilities were under the State control, 
which was elaborated by the State Company “Moldenergo”. Nowadays this 
company is divided in several different companies with diverse functions and 
status. Some of them remain under the State control; others are privatised.  
 
The present work describes two variants of infrastructure and organisation of the 
energy system of Moldova: the structure before restructuring and what is 
expected after the reforming processes are finalised. The present situation will 
be discussed. Until recently the energy system was state-governed and had the 
structure presented in Figure 3.1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1. State-Governed Energy Sector Structure until 1997 
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Short description of the functions of each link: 
“Moldenergo” – electrical energy production, supply, distribution, commercial 
operations, thermal energy production (district heating). 
“Moldovagaz” – natural gas procurement, supply, distribution and 
commercialisation.  
“Tirex-Petrol” – oil procurement, supply, distribution, commercialisation. 
“Termocomenergo” – main activity of the association is production, 
transportation and distribution of the thermal energy in republic, has in suborder 
13 interregional directions and 42 subdivisions. 
“Termocom” S.A - activates more in the direction of thermal energy 
transportation and distribution in municipality Chisinau 
 The Institute of Energy of the Academy of Sciences – research, projects, 
international co-operation 
National Energy Efficiency Office – energy audits, measurements, public 
awareness in energy conservation issues. 
 
Until 1997, all the electrical energy production and distribution was under control 
of the state owned company “Moldenergo”. In 1997, the decision of 
demonopolisation and privatisation of the energy sector was taken and these 
processes have started.  The demonopolisation is expected to result in the 
following scheme that is formed by several companies representing the electrical 
energy sector organisation (see Figure 3.2) 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.2. The Energy Sector Structure Organisations (production, 
transportation and distribution) 
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At the end of the year 1999 the energy sector was generally structured as it is 
shown in Figure 3.2. The two main bodies, Department of Energy and Energy 
Resources and National Agency for Energy Regulation, were managing and 
regulating the whole sector up to consumers. In the beginning of year 2000 
some changes have occurred in the energy sector structure. The Department of 
Energy and Energy Resources has become a part of the Ministry of Industry that 
was lately named Ministry of Industry and Energy. 
 
 
3.1.3 Energy Sector facilities 
 

 
Energy production  

Electrical Energy is partly produced in the country and partly imported from 
Ukraine (24 to 40%) and Romania (15 to 30%). In additional, electrical energy is 
produced at CHP plants (97.66%) burning natural gas mainly, and two hydro 
power plants (2.34%). The production capacities are not evenly distributed over 
the country. Conventionally dividing the country in the Trans-Nistru and right-side 
Nistru areas, the relation between the territory, population and installed power 
production capacities can be seen in Table 3.2. 
 
Table 3.2. Relation between the installed capacity, territory and population for  

      Trans-Nistru and Right-side Nistru areas. [2] 
 

 Installed capacity, % Territory, 
% 

Population, 
% 

Trans-Nistru area 
 

84 16 17 

Right-side Nistru 
area 

16 84 83 

 
The thermal energy production capacity is 3605.3MW (3100Gcal/h) and is all 
produced in the country. District heating networks are available in the two biggest 
cities of Chisinau and Balti. The energy is produced at the facilities presented in 
the Table 3.3. 
 
Table 3.3. Power Production facilities and their capacities in Moldova [2] 
 

Power Plant Fuel Installed 
capacity, MW 

Available 
capacity, MW 

Percent of total 
installed 
capacity 

CHP-1, Chisinau G/O1) 46  40 86.95 
CHP-2, Chisinau G/O 240 240 100.00 
CHP – Nord, Balti G/O 28 24 85.71 

MREPP G/O/C2) 2520  1300 51.58 
HPP Dubasari H 48 30 62.50 
HPP Costesti H 16 10 62.50 

                                                 
1) G – Gas, O – Oil    
2) C - Coal 
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CHP Sugar Plants G/O/C 100 60 60.00 
TOTAL  2998 1704  56.83 

CHP-1 – Combined Heat and Power plant No1 situated in the city of Chisinau; 
CHP-2 – Combined Heat and Power plant No2 situated in the city of Chisinau; 
CHP – Nord – Combined Heat and Power plant situated in the city of Balti; 
MREPP – Moldovan Regional Electric Power plant situated in Trans-Nistru area, 
Cuciurgan, based on the principle of condensation; 
HPP Dubasari – Hydro Power plant situated on the Nistru River, Dubasari; 
HPP Costesti - Hydro Power plant situated on the Prut River, Costesti; 
CHP Sugar Plants - Combined Heat and Power plants of the Sugar processing 
plants. 
HPP Dubasari and HPP Costesti are used mainly to cover the extra demand for 
electrical energy.   
 
 

 
Energy transportation and distribution networks 

Electrical Energy is transported by the network, which includes:  
0.4 kV – 39340 km lines; 6-10 kV – 29430 km; 35 kV – 2385 km;  
100 kV – 4070 km; 330 kV – 530 km; 400 kV – 214 km. [2] 
 
The connection with the Ukrainian energy system is realised by 14 lines of 110-
330 kV with the transmittance capacity of more than one million kW. One line of 
750 kV connecting Ukrainian, Romanian and Bulgarian energy systems crosses 
the territory of Moldova. This line is not a property of the country. The scheme of 
the electrical energy transportation network 110 – 400 kV lines is shown in the 
Figure 3.3. 
 
Electrical energy is transported and distributed through 7 main units: 
• North Energy Network, “Moldenergo” (9 local distribution networks); 
• North-west Energy Network, “Moldenergo” (6 local distribution networks); 
• Central Energy Network, “Moldenergo” (11 local distribution networks); 
• Chisinau Energy Network, “Moldenergo” (4 local distribution networks); 
• South Energy Network, institution with the legal status (9 local distribution 

networks); 
• East Energy Network, institution with the legal status (4 local distribution 

networks); 
• South-east Energy Network, institution with the legal status (3 local 

distribution networks); 
 
Each of these units includes several local networks. So, in this way, the network 
has two main functions: electrical energy transportation (at least 35 kV lines) and 
electrical energy distribution (10 – 0.4 kV). 
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Figure 3.3. The scheme of the electrical energy transportation network 110 – 400 
kV lines 
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National Agency for Energy Regulation (NAER) 

The National Agency for Energy Regulation is a public body with the legal status. 
The obligations of the NAER are as follows: 
• License the production, transportation, distribution, supply, storage operation 

of the electrical, thermal energy and gas 
• Control the meeting of requirements and the quality of services 
• Elaborate and approve the methodology of regulated energy and gas tariffs 

and approves regulated   tariffs 
• Monitor the business of the agents that act on the energy and gas markets 
• Define the economic technique data and data that provide the functioning of 

the energy and gas systems           
• Promote the competition on the energy and gas markets 
The NAER has rights to control the observance of conditions, correctness of 
application of regulated tariffs, to have access to the documents concerning the 
activities subjects to licence, to enforce the principle of minimum costs regarding 
the production, transmission, distribution and supply of energy and gas, to issue 
regulations. The Administration Council consisting of 3 Directors appointed by 
the Government manages the Agency. The budget of the Agency is based on 
annual regulatory fees applied to licence holders, fees for licence issuance, other 
sources and fees provided by the legislation. In its activities, the NAER shall pay 
attention to matters affecting the interests of consumers, elaborate rules 
regarding protection of consumers, investigate the complains of consumers etc.   
  
 

 
Energy consumption  

The main energy consumers in Moldova are industry, agriculture and residential 
sector. From the beginning of the 90’s the energy consumption in Moldova has 
decreased considerably. The reduction of electricity demand due to slower 
economic development has been the main cause of this situation. The energy 
use by sectors for 1993-1996 is shown in the Table 3.4.  
 
Table 3.4. Energy use in Moldova by sectors, 1993 – 1996 [3] 

Thousand t.o.e. 
Item 1993 1994 1995 1996 

6242.6 Energy resources 
distribution, tot 

5728.5 5172.3 5613.9 

Including     
Internal consumption, total 5714.9 5386.9 4818.6 5279.2 
For power and heat production 2272.2 2905.4 2946.5 2847.3 
Consumption by sectors 
(including power and heat 
consumption) 

    

Industry 1874.6 1464.0 1278.8 1434.7 
Agriculture 1290.8 1040.0 1054.8 1019.2 
Communal and residential 1677.2 1648.2 1586.5 1615.3 
Transport 370.3 366.3 404.7 359.0 
Other groups 532.0 921.6 393.7 820.1 
Electricity export 193.2 44.2 11.0 30.9 
Stock, end of the year 302.4 297.4 342.8 303.8 
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As it can be seen, the consumption is reducing year by year. A small growth can 
be seen in 1996, but afterwards the decrease started again. The economic 
downfall is causing this reduction and, as it is can be seen from the table, the 
energy consumption is reduced mainly in industry and agriculture.  
 
The complete information for the earlier or later periods were difficult to find, but 
some other data, such as the electrical power consumption and its percentile 
distribution by sector for 1970 – 1985 are shown in the table 3.5.  
 
Table 3.5. Distribution of electric power consumption, 1970 – 1985 [7] 

 
 1970 1975 1980 1985 

Power consumption in Republic, billion 
kWh, (%) 

2.68 
(100%) 

4.57 
(100%) 

5.98 
(100%) 

7.90 
(100%) 

Including: 
Industry, % 

 
43.2 

 
45.6 

 
45.8 

 
44.1 

Agricultural sector, % 31.5 30.8 29.8 33.2 
Other users, % 25.3 23.9 24.4 22.7 

Exported, mlrd. kWh 3.81 7.22 8.22 7.80 
 
The consumption of the energy resources in Moldova for selected years by the 
type of energy can be seen from the table 3.6. 
 
Table 3.6. Energy resources consumption in the Republic of Moldova,  
1990-1997 [9] 

 
  1990 1995 1997 
El. Energy Mlrd. kWh 8.84 3.89 3.50 
Natural gas Mlrd m3 4.00 3.00 3.67 
Coal Mil. Tons 4.57 1.31 1.00 
 

 
The consumption of electrical energy is substantially reduced since the 
beginning of period of reforms. This is caused mainly by the decline in industrial 
sector and agriculture. Natural gas consumption has decreased in the first five 
years of the studied period, but afterwards rise almost to the same level. It can 
be explained by the increased number of gas-fired boilers installed for heating 
and hot water purposes in the residential sector, and change from the use of oil 
and coal fuels to the natural gas in power production and some other industries. 
Reduction in the coal consumption can be treated as the result of the increase in 
the gas consumption and closing down some old coal-fired facilities. 
 
 
3.2 Energy Sector and Economy  
 
After a steady economic growth in the 70’s, the Moldovan economy slowed down 
in the 80’s. After 1989, the collapse of the centrally planned economy system led 
to a sharp downfall in the country’s economy. Trade relations were maintained 
within the limits of the former Soviet Union and based on specialised production 
and distribution network of the centrally planned system. 
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3.2.1 General Economic Data 
 
The Gross Domestic Product (GDP) growth rates have been declining since the 
beginning of the transition period, declining particularly sharp in 1992 (by 29.1%) 
and in 1994 (31.2%) in comparison with the previous year.  

 
Investments in all sectors of the national economy have been falling since the 
beginning of the transition period. The formation of fixed capital has reached its 
sharpest decline of 76.5% in 1994 and this value was the worst in the former SU. 
 
The decrease in the GDP growth rate has stopped in 1997 and even has 
reached the positive value of 1.6%. But in 1998, which has been a very difficult 
year for Moldova, the decrease has started again and GDP value fell by 8.6%. In 
1998, the combination of weak public finances, a problematic energy sector and 
the fall of Russian market (the main trade market for Moldova) caused an acute 
economic crisis. This crisis was characterised by capital flight, depreciation of the 
national currency (from 4.6 lei per 1 USD in 1997, average to the 8.5 lei per 1 
USD by the end of 1998), low levels of international reserves, rising expenditure 
arrears, budget financing only through central bank credit. 
 
Before independence, 42% of the country’s Net Material Product was derived 
from the agricultural sector. Food processing represented 40% of Moldova’s 
industrial output. Agricultural and processed food products represented 65% of 
Moldova’s export. The percentage of contribution of different sectors to GDP has 
remained almost unchanged by the years, but the real output value has changed 
considerably. Agriculture and food output has declined by 7.5% (average per 
year) in the period 1992-1996 and in 1994 by 25% due to the poor harvest. In 
1997, there was 11% increase, however. 
 
Gross industrial output has declined by 30% in 1992 and 1994, remaining 
negative in 1996 and being stabilised in 1997. The decrease in industrial 
production is explained by the sharp declines in heavy industry (machines, 
equipment and metal processing) and because technologically advanced 
industries were earlier oriented to the military production. Today, the industrial 
sector in Moldova is producing consumer goods mainly. Agriculture remains the 
main source of industrial output dominated by food processing, canning, sugar, 
and tobacco and beverages production. The textile industry, light machinery and 
cement works, and steel factory are other important industrial activities. The 
mineral resources processing industry is establishing now because some small 
oil and gas deposits have been found in the south-western part of the country. 
 
The percentile rates in GDP by output of different sectors of the national 
economy are shown in the Table 3.7. 
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Table 3.7. The percentile rates in GDP by output of different sectors of the  
      Moldovan economy [7] 
 

 1995 1996 1997 1998 
Value added total, % 88.6 87.5 86.0 84.5 
Agriculture, % 29.3 27.5 26.0 24.4 
Industry, % 25.0 23.1 20.2 22.4 
Construction, % 3.5 3.8 4.7 4.3 
Other activities, % 30.9 33.2 35.0 33.3 
Net taxes on goods 
and imports, % 

11.4 12.5 14.0 15.5 

 
One of the reasons why there are difficulties to increase the production output is 
the limited number of export trade partners. Among Western European 
countries, Moldova is exporting only to Germany (14%), the main trade partners 
remaining Romania (22%) and the countries of the former SU (Russia, Ukraine, 
Belarus). As it was mentioned before, agricultural products and food constitute 
the main part of Moldovan export, but the old processing technologies and 
methods affect the quality of final production and limits the opportunities for trade 
reorientation.  
 
Foreign direct investments (FDI) are encouraged in Moldova for joint companies, 
property ownership. In the law on Foreign Investment there are provided such 
incentives as tariff privileges, tax holidays, and repatriation of profits. The main 
part of FDI is directed to electricity, water and gas supply, which represent 50% 
of FDI stocks in the country, services take 25% of investments. In production 
(mainly food industry) are invested 13% of foreign stocks. 
 
Moldova became a member of the International Monetary Fund (IMF) in 1992. In 
1993, the country received its first credits from IMF for the new economic reform 
programme, which was credited again in 1996. In 1994, the World Bank 
approved a big loan for energy and agriculture. However, recently IMF delayed 
payments because its conditions were not met. The overall external debt at the 
1st January 1999 has reached USD 1368.3 million. The GDP value by the end of 
1998 has reached the value of USD 1030.7 million. [7]. These figures show that 
the ratio of external debt to the GDP is more than 100% at the current exchange 
rate. 
 
3.2.2 Economy and Finances in the Energy Sector 
 
Today, energy is one of the most problematic sectors of the Moldovan economy. 
As much as 29% of the Gross National Product annually is spent on energy and 
energy resources import.  
 
The present situation in the energy sector is the direct consequence of the 
situation in the economy of the country. On the one hand, the reduction of the 
productivity level in industry (and other sectors) has caused the reduction in 
energy consumption. On the other hand, prices for energy resources have 
increased rapidly. All these unfavourable changes have affected the energy 
sector disastrously. The consumption of primary energy resources has dropped 
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since 1990 until 1995 by more than 50%. The energy supply per capita in 
Moldova is below the average in Europe and is lower than in all neighbour 
countries (see Figure 3.4). 

 

 
Figure 3.4. Energy supply per capita in selected countries in 1995 [7] 
 
Since 1990, no money has been invested in the energy sector. No new energy 
production units have been constructed, no utilities have been modernised and 
the normal process of energy production and supply was almost paralysed.   
 
The energy infrastructure in Moldova needs substantial upgrade. Two thirds of 
the whole energy equipment needs to be repaired or replaced.  Almost all the 
turbines installed at the main power plants have been used for 35-40 years 
already, which means that not only their efficiency is low, but it is also dangerous 
to keep them in use. In the last few years, the existing facilities could not cover 
the energy demand in the country during the heating season. Moldova has to 
buy (actually to borrow) electrical energy from other countries (Ukraine, Russia, 
Romania). 
 
The crisis in the energy sector was also complicated by the 1992 conflict in 
Trans-Nistru region, where the main power production unit of the Republic of 
Moldova is located.  In that period, 85% of the energy generation units were 
taken out of the control of “Moldenergo”, the main energy company (state-
owned) at that time. Some urgent measures were taken, especially during the 
heating season, in order to supply energy to consumers. However, these 
measures were not enough to improve the situation. The identification of the 
factors that have caused the crisis was not accomplished yet. The deep analysis 
of these factors could offer us a possibility to solve the problems in the energy 
sector and to overcome the crisis.  
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Factor Analysis.  
 
The main factors (reasons) that caused the critical situation are: 
a) The permanent debts for the energy used are increasing due to the non-

payments of the energy and natural gas bills by the consumers, such as 
industries, public institutions, and population. Bad financial management of 
the energy companies leads to continuous increase in debtor and creditor 
loans, big energy losses and non-payments. The dynamics of the debtor 
loans of the main energy companies (“Moldenergo”, “Moldovagas”, 
“Termocom” and “Termocomenergo”) is ascendant for the period 1994-1996. 
As example, at 1st of January 1994 total debtor loan was valued at USD 53.6 
millions  (MDL 220 millions at current exchange rate) while at the end of 1996 
had reached USD 423.9 millions (MDL 1950 millions) [9]. On the 1st of April 
1998 debtor loan amounted to the USD 119.5 millions (MDL 564 millions lei). 
Energy companies have supplied energy but many times did not receive their 
payments. The toleration of non-payments resulted in increase of creditor 
loans from USD 73.2 millions (MDL 300 millions) in 1994 to USD 534.5 
millions (MDL 2500 millions). In April 1998, the loan to the energy suppliers 
amounted to USD 439.6 millions (MDL 2330 millions, current exchange rate). 
As a result, creditor loans are higher than debtor ones. The difference in 
amount being treated like “uncovered loan”. These “uncovered loans” are the 
consequence of inadequate tariff policy, big losses, stealing of energy from 
the network and low operational efficiency. The energy companies have 
tolerated the non-payments for the energy used because the Government 
has a practice to give guaranties to recover credits given to the energy 
companies (around 10% of creditor loans). In this way, energy companies 
should supply energy continuously, (means without asking for payments) and 
the energy production and fuel expenses will be covered from the budget. As 
a result, loans have increased continuously. In order to cover some of the 
expenses, the Government is taking credits, using the clearing operations 
system (compensation of the reciprocal loans of the companies or states). 
Using the method of clearing, the loans between different energy companies 
in the country can be compensated or reduced. In this way, the main 
remaining loans would be concentrated in one or two companies and it would 
be easier to manage and control them. The method of loan conversion is also 
largely used, converting the expired loans into long-term ones, with an 
agreement on the interest rate. The tendency of creating new private 
companies, which would accumulate the debtor loans and would have 
benefits from the commission taken from these, is supported by the state. 
Some of the unutilised parts of capital funds could be sold. And some of the 
uncovered loans could be considered as losses. But, of course, a good 
pricing policy should work in order to help solve these problems. 

 
b) As it was mentioned before, another factor, which complicates the situation, 

is the present tariff policy. During the last years pricing policy for thermal and 
electrical energy has been inadequate. The tariffs paid by some groups of 
consumers did not cover even the production expenses, while other 
consumers paid several times more for the same type of energy. “Cross-
subsidising” of one group of consumers covered the difference on the 
account of others. The industry has paid higher prices than other groups of 
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consumers (residential). The amount of “cross-subsidies” was higher for the 
electricity and heat used than for gas. For example, in 1995 industrial 
consumers have paid more than three times the minimum cost recovery level 
of the electricity, while the tariffs for the householders were only 25% of this 
cost. According to the preliminary data, in 1996, the medium tariff for the 
electrical energy was 18% less than production price, for thermal energy 48% 
less. The losses due to these differences are equal to USD 26.1 millions 
(MDL 120 millions) for electricity and USD 21.7 million (MDL 100 million) for 
thermal energy. In 1997, consumers’ tariffs for electricity were 50% of 
minimum cost recovery, for gas – 90% of minimum cost recovery. Industrial 
consumers in both cases have paid 135% of this level (World Bank 
calculations). 

 
Energy prices have increased over the last five years and also have been 
changed in a structure. The evolution in prices paid for electricity is shown in 
the figure below.  

 
Figure 3.5.Tariffs on electricity, US cents/kWh, [7] 
 
As it can be seen from the graph, the tariffs paid for the industrial electricity 
consumption have been higher than those paid by householders and 
transport. The biggest divergence can be observed in the middle of 1994. 
Even the prices have increased for all the groups of consumers, for industry 
growth rate was higher. By the end of 1995 the difference in the tariffs paid 
by different consumers have started to decrease and in by 1998 they became 
unique.  

 
The measures to take, which were described before are not enough to solve 
the problems of the energy sector. Those can be considered as “curative” 
methods only. The most efficient way to stop the accumulation of the loan 
amount and to start reducing them is to increase the energy and gas tariffs 
and to eliminate the “cross-subventions” practice. The rational way of 
providing a stable and reliable energy supply, the tariffs for energy produced, 
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transported and supplied should include operational costs, reasonable value-
added tax, profit charge and charge for the existing loans recovery. There are 
economists and engineers at NAER agency, who create the optimal structure 
for the production costs for every energy unit (generation, transportation, 
distribution) and elaborate norms for tariffs. In existing energy and gas tariffs 
the “cross-subventions” are eliminated already and the prices paid by 
different groups of consumers are equal. This practice of payment 
organisation is different from the price policy used in many industrially 
developed countries, where industrial consumers pay less than 
householders. 
 
 Apart from the described components, the tariffs should include expenses 
related to the environmental protection and energy losses. Of course, there 
should be upper limits established and the price paid should not be 
exaggerated in order consumers to be able to pay, to be competitive on the 
market and to respect the state’s energy security. 
The special point in the tariff policy is that a big part of the residential 
consumers are not able to pay for the energy used at the existing high prices 
level. The government subsidies should be provided for this group of 
consumers only. 

 
c) Energy losses are a big economical problem in the energy sector nowadays. 

Total energy losses in the Republic are estimated at 20-26% of total energy 
consumption (official data) [8], but the real average is 30-35% [9]. Urgent 
measures have to be taken to correct this situation Energy losses are 
classified as commercial losses and technological losses. Technological 
losses are those which appear on the technological chain (production-
transportation-distribution) due to the inefficient work of the facilities, old 
energy equipment, other internal and external irreversible processes. 
Commercial losses appear as a result of uncontrolled consumption, lack of 
measurement equipment. Big amounts of energy from the transportation-
distribution networks are simply stolen (10% in summer time and up to 50% 
in the winter). Just 11-13% of the energy losses are included in the price for 
energy used. This is another reason to increase tariffs for energy and gas.  

 

 
  
Figure 3.6. Energy losses in energy transportation and distribution for selected 
countries, 1996 (% of produced energy) [3] 
 
In the figure 3.6 it is shown that among selected countries the percentage of 
energy losses in transportation and distribution reaches the highest value. 
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d) Other factors which play an important role in economical situation of the 

energy sector are: no investments in the sector development; high 
percentage of fuel cost in the energy production cost; bad energy 
management; low energy quality (low voltage, frequency does not correspond 
to the standards for it).  

 
 
3.2.3 Energy Security of the State 
 
The energy security of the State explains the capacity of the State to provide 
stable and safe energy, having a minimal impact on the environment for the 
short and long period of time. 
 
As it was mentioned before, Moldova is dependent on Russia and Ukraine 
mainly energetically. European Union, as an example, which imports 50 % of the 
consumed energy resources is concerned very much of its energy security and 
this problem is treated as one of the most important  [9]. So what can be said 
about Moldova? The energy security and, as a consequence, the economical 
and political security of the country is in a critical situation. That’s why now the 
efforts of the authorities are focused on this issue. It is considered that if the 
import of resources from one source exceeds 20- 25% of consumption, it can 
cause unfavourable risk and dependence. The energy security of any state is 
determined by some factors, many of which have been mentioned already, but it 
is important to repeat it now under the context of energy security as well. 
 
a) The main factor, which is evidential under this concept, is the access to the 

sources of energy resources and the diversification of the import. The 
disposability of energy resources in the region is not critical, because there 
are many sources of primary resources in the countries-neighbours of 
Moldova.   The problem is that the price paid for the imported resources is 
high and that the country is dependent mainly on two countries. 

 
Table 3.9. Energy resources import in Moldova, 1990 - 1995 [9] 
 
Resources Units 1990 1991 1992 1993 1994 1995 
Natural gases Mil  

m3 
4004 3873 3435 3093 3024 3005 

Liquefied gases 103 
tonnes 

144 128 132 40i) 40* * 39* 

Coal  103 
tonnes 

4576 4195 2532 1938 2445 1026 

Oil 103 
tonnes 

2633 1902 1926 1045 493 680 

Electrical energy Mil  
kWh 

- - 83* 83* 615* 1997* 

 
As it can be seen from the table 3.9, the fuel import is reducing year by year 
since 1990, but the import of electrical energy increases. Eventually, this 

                                                 
i) *Excluding Trans-Nistru area 
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tendency is vicious because the country is not producing its own energy, but 
is under dependence on the energy import. It means that in case of 
accidental cuts in the power supply, the power producing facilities in the 
country will not be able to cover the consumption needs. This kind of accident 
has happened in July 1999, when the main electricity producer in Moldova 
has interrupted the electrical energy supply. This case will be analysed in 
detail later, as an example of the weak energy security of the country. 

 
To reduce the energy dependence of the country from the limited number of 
suppliers is a major problem in the state security policy. The general solution 
is to diversify the energy sources and countries of import. More sources – 
higher security. 

 
The real possibilities of energy sources diversification are not so many. The 
most possible one in time limits is to increase the number of electrical lines 
connecting the energy systems of Moldova and Romania. Actually there are 
14 high voltage lines connecting Ukraine and Moldova and only three low-
voltage lines connecting Romanian and Moldovan electrical grids. The 
possibility to integrate the national energy system into the European Energy 
System is an excellent solution. It would enhance transparency, efficiency, 
viability and reliability of the electrical energy supply. The biggest problem 
regarding integration is that the energy system of CIS countries is not 
compatible with the European one, so the risk to be isolated, which means 
dependent, is high. 

 
Regarding the diversification of sources of energy and fuel import we can find 
some possibilities in other countries than existing already. In the next 10-15 
years it is difficult to find other gas import sources than through the gas pipes 
from Russia. There are some possibilities to buy liquefied gas from Algeria if 
the economic conditions allow for it. The heavy oil and oil products can be 
imported from many other countries, such as the Persian Gulf states (Iran, 
Iraq, Saudi Arabia). There is already signed a contract between Moldova and 
Iran regarding oil supply. The oil will be processed in Romania, because 
Moldova does not have its own refineries. This is one of the reasons to speed 
up the construction of the oil terminal in Giurgiulesti. This construction has 
started several years ago and is not finished yet. The consumption of coal is 
reducing year by year, so there is no need to look for other suppliers. 

 
From the point of view of energy security, it should be taken into account that 
almost all of the energy resources imported by Moldova are passing through 
the Trans-Nistru region, which is still a quite unstable zone. 

 
b) Another factor of big importance is the placement of existing power plants. As 

it was mentioned before, around ¾ of the producing capacities are placed in 
the Trans-Nistru region, where around 1/5 of the population live. The energy 
system was built in the Soviet Union times and was working very well in that 
situation. Nowadays the system does not satisfy the needs of the country, 
having the same structure, so new solutions, such as building new capacities 
(500-800 MW) in the right-side area should be provided. The long-time used 
equipment, the lack of finances and maintenance pieces have caused big 



 
Energy Conservation in Moldova 
 

____________________________________________________________________ 28 

reductions in energy production, that is one of the reasons for the increased 
electricity imports as compared to the reduction in fuel imports. 

 
c) The big loans for the energy and fuels (the point described in the Chapter 

3.3) are the dramatic moment in the country’s economy and state security. 
The unpaid loans lead to the property losses and then can result in loss of 
the state independence status as well. The ways to reduce the created 
amount of loans were also described while analysing the economic situation. 
It should be mentioned here also that government is not able to accumulate 
such a big amount of money in order to pay the energy bills and to invest in 
new energy capacities. It means that the private investors should participate 
in this process. 

 
d) The way of organisation of the energy sector should be different from the 

previous vertical-integrated system (state monopoly) and to change to a 
decentralised, transparent and competitive structure. This process has 
started in 1997 and is in the stage of development now. 

 
e) The energy conservation is one of the key-points in assuring energy security. 

The concept “Energy conservation is a new source of energy” can prove that 
to save energy is of the vital importance for the profitable functioning of the 
energy system. Nowadays, the consumption is high, bad controlled and non-
efficient. The energy intensity is high as a result. So, the logical chain of 
dependence between the way energy is used and the energy security of the 
state is as follows: 

 
Low efficiency use and equipment ⇒ high energy consumption ⇒ more 
energy resources are needed ⇒ more money is spent ⇒ loans increase ⇒ 
increasing import of the energy resources and dependence ⇒ lower energy 
security.  
 
It is of the vital importance to implement new energy technologies, especially 
in energy production and energy utilisation sectors. 
 

f) The last, but not the less important factor is the lack of highly qualified 
specialists in the sector. Due to the difficult economic and finances situation 
created in the sector, many qualified engineers have left their positions in 
order to find more attractive jobs. Just creating more attractive conditions of 
work in the energy sector can solve this problem. Of course it is not easy at 
all but the solution should be found, especially taking into consideration that 
there are many energy engineers working on lower qualification, but better 
paid jobs. And this is one of the problems that should be solved at the 
government level because the energy sector is the one of the basis for the 
proper functioning of the whole social and economic life in the country. 

 
In order to give a picture on the real situation regarding the issue of energy 
security in Moldova the following example is elaborated from various 
newspapers, TV and radio news between January, 1999 – November, 1999 [5], 
[24]. 
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Example: Energy Situation in Moldova in 1999 
 
The illustration of the situation of weak energy security of the state is based on the data collected 
in the Table 3.10. There are presented some data regarding electrical energy consumption, 
production and import for the period January-September 1999. 
 
As it can be seen from Table 3.10, in January-February and springtime 1999, the energy needs 
were covered by the own production mainly, and only about 1/5 of the consumed energy was 
imported. 
 
By the end of April - beginning of May the energy consumption in the country decreased. The 
main reason was not only lower heating needs due to seasonal variations, but also the planned 
power cuts, especially in the rural area. There are many explanations to the power cuts, 
particularly in the scope of the energy economy. The import of electrical energy has been reduced 
at that time. The contract of energy supply between Moldova and Romania has been signed in 
November 1998 and expired on 31st of March 1999. There was difficult to prolong the contract 
because Moldovan side did not pay in time for the energy used. The amount which Moldova owes 
for the energy imported from Romania was USD 6.5 millions (MDL 62 millions) and this loan  
 
 
Table 3.10. Energy consumption, production and import for the period 26.01.1999 – 08.09.1999 
 

Data, 
1999 

Consumption Production, MW Import, MW 

 Total 
MW 

Own, 
MW 

MREPP 
 

CHP
1  

CHP
2 
 

CHP 
Balti 

HPP 
Dbs 

HPP 
Cst 

CHP 
sugar 

Ukraine Romania 

26.01 934 685 415 47 149 18 36 0 20 177 72 
02.02 1079 697 453 37 127 18 28 14 20 317 65 
07.05 621 517 371 5 79 9 36 16 1 29 75 
13.05 717 493 362 5 66 7 36 16 1 146 78 
29.05 753 559 397 8 99 5 34 16 0 169 25 
04.06 742 498 362 5 74 8 34 14 1 162 82 
02.07 619 345 223 6 63 0 36 16 1 151 123 
05.07 577 431 370 8 0 0 36 16 1 46 100 
15.07 574 444 383 8 0 0 36 16 1 8 122 
20.07 275 156 103 - 0 0 36 16 1 15 104 
22.07 235 

(60) 
60 0 - 0 0 - - - 71 104 

30.07 300 155 130 25 41 104 
04.08 300 173 120 5 44 0 - - - 54 73 
20.08 283 174 96 42 67 42 
02.09 475 303 204 0 48 0 36 14 1 107 65 
08.09 658 373 289 0 58 0 24 0 2 263 22 

 
 
should be paid by the 31 of March by the “Tirex-Petrol” company shares and partly by the money 
transfer.  
 
On the other side, the loan for the electrical energy imported from Ukraine amounted at USD16 
millions.  In the period April-May Romania and Ukraine have reduced considerably the power 
supply to Moldova. In June, Moldovan and Ukrainian energy leaders had several discussions 
regarding further energy supply and the ways of payment for the energy used. The agreement on 
the way of payment was not achieved at that time for the reason that Ukraine did not accept the 
barter-type payment (goods for energy) and have asked for at least 30% money transfer for the 
energy supplied already by the end of current year. It would be acceptable for Ukrainian part in 
case the current supply payments will be made in time. In July the electrical energy import from 
Ukraine was very low, but it was solved by the participation of Ukrainian Trade House. This 
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organisation has guaranteed payments for the energy supplied in Moldova to the Ukrainian 
Energy System on the base of agreement with Moldovan part to pay during the next 7 month by 
bank transfer of money and by products. Moldovan leadership has declared that the electrical 
energy will be imported in the volume for which Moldovan consumers are able to pay and no 
more. 
 
In the same time, in July the biggest CHP-2 plant from the capital and the CHP-Baltsy have 
stopped for the reparation and maintenance control. On July 20, the total energy consumption in 
the country amounted at 6.6 millions kWh, 2.5 millions kWh of which were imported from 
Romania, 0.35 millions kWh – imported from Ukraine and 3.5 million kWh were supplied from the 
Moldovan Regional Electrical Power Plant (MREPP). On July 22 in the afternoon, the MREPP 
interrupted the electricity supply to the capital city. Chisinau was provided only with 5% of the 
needed power. This interruption was motivated by the fact that the right-side part of the Nistru 
river did not pay USD 18.7 millions for the energy consumed in 1998. The warning regarding the 
power cuts has been sent by fax just one day before. The whole Energy System of Moldova was 
working in the accidental regime. Some urgent measures were taken in order to cover the needs 
for electrical power. On the 23 of July the energy consumption in the capital was just 50-70 MW 
out of usual need of 200 MW. During this period of time, the Moldovan energy leaders were 
negotiating with Ukrainian and Trans-Nistru leaders regarding the possibilities to re-establish the 
energy supply. The possibility to use the 400 kW line connecting Bulgaria and Romania and 
passing though Moldova was considered as an supplementary variant. 
 
The Moldovan Government leaders have declared that the interruption in energy supply from the 
MREPP has a political background based on the financial problems. This decision was not taken 
by the MREPP heads, but by the Trans-Nistru authorities. It was mentioned that Moldova should 
be announced about the possible power cut at least one month before. 
 
On July 26 Ukraine has officially re-established the energy supply to Moldova. In reality, the 
energy was supplied since 23rd of July. In a few weeks Ukraine was ready to supply 30% of the 
energy consumed in Moldova. 
 
On the other hand, the contract signed between “Moldtranselectro” and Romanian National 
Electricity Company was expiring on 31st of July and some new solutions needed to be found. 
 
In a few days MREPP has started to supply energy and the right-side area was supposed to find 
some possibilities to pay, otherwise the risk of another interruption in power supply is still high.  
 
The data of energy consumption and supply for August, as it can be seen from the table, the 
consumers needs are in one or another ways covered by different energy supply sources. But the 
situation is still very difficult, because the ways of payments for all cases are not found yet and the 
energy suppliers have all the rights to cut the power. The Republic of Moldova is under the risk of 
being disconnected from the energy and gas supply any day. The latest data, describing the 
situation in the energy system of the country are, as follows. By the 1st of September 1999 
Moldova had to pay to Russia USD 9 millions, from which just 3 millions have been paid. The total 
loans for the energy and gas import has reached USD 400 millions, of which USD 200 millions 
just for the gas supplied, USD 120 millions resulted from the time delay with payments, USD 80 
millions for the electrical energy supply. In order to cover these expenses, the state is taking long-
term credits, but this is not a good way to solve the problem, because this loan will remain on the 
account of future generations. The way of convincing the suppliers of energy and energy 
resources that the state is able to pay for the imported products is to try to accumulate all the 
possible resources and to recover the loan. Afterwards, Moldova should consume the amount of 
energy for which the country can pay. 
 
 
Concluding this overview it can be mentioned reorganisation of the energy 
system of Moldova have started and is directed towards decentralisation and 
creation of a new structure, working on the rules of market economy and 
controlled on the governmental level. Since the overview was finished, some 
changes have occurred in the energy sector infrastructure. The Ministry of 
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Industry and Energy has been created and the department of Energy and 
Energy Resources was taken as a component part. 
 
However, it did not solve the financial problems in the sector and the tariffs and 
payments problems still exist. The energy security question has became more 
acute because of the reductions in gas supply. But in the electrical energy  
transportation network  some positive changes are expected regarding reduction 
of losses since it was privatised by the Spanish energy company “Union 
Fenosa”. There is a long way to go and many efforts should be made on all the 
levels until the energy situation in Moldova will improve. 
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4. Energy Conservation and Environment 
 
4. 1 General issues 
 
The Republic of Moldova is taking steps to the integration in the European 
Union. This goal is not easy to achieve and its achieving will take a lot of time 
and efforts. The success of this realisation depends on the way in which the 
country will accept and implement the requirements and standards of the EU 
countries. This process will accelerate under the condition that the Energy 
conservation and environmental problems will start to be solved in the 
appropriate way. International co-operation plays an important role in this 
process.  
 
As it is described in the Energy Efficiency Initiative, elaborated by the 
International Energy Agency, the main characteristic of a sustainable system is 
its ability to deliver required services without squandering resources. To use 
energy resources efficiently is important from both the environmental and 
economic points of view. Energy used inefficiently results in the wastes in all the 
world's economies and has environmental impacts with implications at all levels 
– local, national, and international. The energy that can be saved could be used 
for other purposes. Energy efficiency is the priority step on the way to a 
sustainable energy system. It should begin with efficient use of existing energy 
resources, continue with an increase in the use of renewable resources and 
advanced technology. The efficient use of energy will reduce the environmental 
degradation as well.  
 
Energy is essential as a means of production and as a contribution to the quality 
of life. The real energy need is for providing services, such as heating, cooling, 
light, motive power and mobility. Due to technical developments many types of 
new more sophisticated equipment have appeared. This results in the provision 
of the high quality service with less use of energy.  
 
Efficient use of energy is also a key element in a country's economy. It is an 
indicator of the stability and vulnerability of the country’s economy, has 
implications for the competitiveness of companies, affects the employment and 
the environment. Improvements in energy efficiency result in environmental and 
economic benefits at the same time.  
 
Since the 1970’s difficult energy crisis period, energy efficiency has improved 
considerably. But it is not time yet to stop thinking about the energy 
conservation, it was estimated that in the period of 20-30 years it is still possible 
to obtain energy savings of 20% to 30% in all economies. It can be achieved 
through improvements in end-use technologies and the energy supply system. 
There are difficulties to be mastered, especially in the countries that are under 
economic stagnation. There are no big solutions, such as technologies or 
policies that can lead to the potential energy savings. The potential for 
improvement is spread over different areas - in residential and services sectors, 
industry, transportation systems, power plants, energy transportation and 
distribution networks, and must be applied on all of them. The appropriate policy 
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actions, such as for investment in efficient equipment, buildings and 
infrastructure, and to offer some incentives to the energy consumers are needed. 
 
There exists also drawbacks of the energy save opportunities meant for long 
periods. The positive effect can be easily lost if, at the time old capital stock is 
replaced or new stock is put in place, the opportunity to improve energy 
efficiency is not taken seriously. When such opportunities are ignored, energy 
losses are increasing over a long time, because of the slow payback rate of 
investment. Countries in the transition economies have a good opportunity to 
raise the energy efficiency of their refurbished and new capital stock. 
 
 
4.1.1 International Energy Efficiency Policy 
 
It is included in the human nature that in order to start an action people should 
be put in the special conditions, which would give them an impulse to make a 
step in one or another way. The good example is the way people start to act in 
the energy efficiency direction. Just such conditions as oil shocks in 1970’s, 
global climate change, environmental issues, some economic and financial 
topics and recognition of the need for sustainable development have highlighted 
the importance of improving energy efficiency.  
 
As a response to these problems, Governments have started the implementation 
of energy saving policies. These policies are designed to solve environmental 
problems and also to improve economic efficiency, energy security, industrial 
competitiveness, consumer welfare, and to increase quality of life in general.  
 
In order to do that, the aims of energy efficiency policy should be accomplished 
with little disruption to the economy. Energy Efficiency policies should be efficient 
themselves in order to reach the maximal effect with the minimal effort. In the 
Report on “Energy Efficiency Initiative”, The International Energy Agency there 
are set out six essential elements of a framework for such policies: 

• Establish and maintain an effective market structure - real cost pricing; 
removing subsidies and cross-subsidies; using taxes; securing clear 
rights and responsibilities of property ownership.  

Markets are an excellent foundation for encouraging energy efficiency. 
• Help market actors to recognise their best interest and act on it - 

analysing consumer behaviour; providing information and/or training 
on the energy efficiency aspects of products and behaviour; and 
establishing special financing arrangements. 

Usually energy users adopt fewer energy efficient options than are in their 
interest because of the lack of information, time and appropriate skills.  

• Focus market interest on energy efficiency - fostering voluntary 
agreements; establishing and enforcing building codes and minimum 
energy performance standards; integrating energy efficiency in 
procurement practices; and using government purchasing to stimulate 
the market for advanced technology.  

Though market forces and information are very important in increasing the rate 
of energy efficiency improvements, there are some barriers that can reduce the 
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effect of efficiency achievements. For example, information may be difficult to 
reach end-users, or manufacturers do not know consumer’s interest in the 
energy efficiency features of products. In such cases, government interventions, 
such as codes, standards, voluntary agreements, special financing 
arrangements etc are required.  

• Ensure access to good technology - encouraging the development, 
adaptation and diffusion of energy efficient technology; improving 
district heating systems; and expanding the use of combined heat and 
power.  

Even the energy-consuming equipment and energy supply systems are more 
efficient than those from the 1970s, still there is a need of better technologies 
This requires research, development and demonstration.  

• Develop and maintain a supportive institutional framework - integrating 
energy efficiency in sectoral policies and ensuring the availability of 
impartial expertise.  

Because energy-use depends on the infrastructure of society, it is important that 
energy efficiency principles be integrated into sectoral policies on housing, 
commercial buildings, industry and transport. 

• Act to ensure continuity - establishing policy clarity; demonstrating 
leadership; implementing effective evaluation and monitoring 
techniques; and strengthening international collaboration.  

Large-scale energy efficiency improvements take time and require a policy that is 
clear, consistent and fast.  
Energy efficiency plays an important role in leading society towards a more 
sustainable path. It is equally clear that realising the full potential of energy 
efficiency opportunities will need well-developed markets and well designed 
policies. 
 
 
4.1.2 Energy and Environment interdependence 
 
The most of the environmental problems nowadays are directly dependent on 
the energy production, transportation, distribution, stock and use. A growing 
range of pollutants, hazards and system degradation with local, regional and 
global implications aggravate environmental problems. Some of these problems 
result in many negative effects, for example, on human health. Some of major 
areas where energy can affect the environment are named as follows: global 
climate change; major environmental accidents; water pollution; land use and 
siting impact; radiation and radioactivity; solid waste disposal; hazardous air 
pollutants; ambient air quality; acid deposition; stratospheric ozone depletion.  
 
The interdependence between energy and environment is complex and 
constantly develop in time. Many areas of the topic of environmental 
consequences of economic and energy activities have appeared recently and 
that is why the knowledge of the impacts is still incomplete and should be 
improved.  
 
The increasing importance of the interface between energy and environment is 
mentioned in many European and international protocols and agreements, 
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where the ways of improving created situation are proposed for all the countries 
willing to sign and implement the proposed programs. The Energy-and-
Environment links are mentioned or described in details in documents, such as: 
• The Kyoto Protocol to the United Nations Framework Convention on Climate 

Change, 1992 
• The Energy Charter Treaty and the Protocol on Energy Efficiency and 

Related Environmental Effects, 1998 
• Guidelines on Energy Conservation in Europe, Fourth Ministerial Conference 

“Environment for Europe”, May, 1998 
• Agenda 21 and the Rio Declaration on Environment and Development, June 

1992 
• Energy Efficiency Initiative, The International Energy Agency paper, May 

1998 
• The Convention on Long-range Transboundary Air pollution and its protocols, 

United Nations Economic Commission for Europe 
 
 
4.2 Energy and Environment in Moldova 
 
 
4.2.1 Environmental effects of energy use  
 
Air pollution 
The biggest pollution source in Moldova by the volume (59.2%) is the power-
producing sector. The emissions of NOx in this sector represent 93% of total NOx 
emissions from the energy sector. MREPP as the largest single pollution source, 
is emitting approximately 90% of SO2, 80% of NOx and 100% of particulate 
emissions from the energy sector. On the other relative values, it represents 92% 
of total power-production sector emissions and 54% from stationary pollution 
sources.  Such a high amount of pollutants is explained by the fact that only 
MREPP uses coal as a primary fuel. 800 MW of installed capacity of MREPP 
requires coal, another 800 MW – coal and gas, 920 MW – gas and heavy oils. 
Other power plants in their majority use 70% of gas and just 30 % of heavy oils 
as primary fuels. None of the power plants have desulphurization equipment 
installed. Just at the MREPP there are dust-capturing filters mounted in the flue 
gas ducts. Air pollution data from the power plants in Moldova are shown in 
Table 4.1. 
 
Table 4.1 Air pollution from power plants in Moldova [11] 
 
 

Source of 
 pollution 

Emissions 1990 Emissions 1996 
1000 ton/year ton/year 1000 ton/year ton/year 

SO2 NOx Dust SO2 NOx Dust 
MREPP 156.00 26.9 33600.0 28.00 9.20 10300.0 
CHP-1 0.60 0.40 6.0 0.30 0.18 4.0 
CHP-2 4.19 2.90 30.0 2.90 1.70 30.0 

CHP-Baltsi 7.43 0.45 10.0 0.04 0.30 0.6 
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It was mentioned before that most of the energy equipment, especially boilers 
have exceeded their technological lifetime. About 60% of the installed boiler 
have been into use for about 21 years and the rest about 26 years. It is evident 
that their efficiency is low by modern standards, the fact that tells us about the 
enormous amount of fossil fuel (respectively of emissions into the atmosphere) 
burned. Moreover, these boilers are not provided with any desulphurisation or 
denitrification equipment and it is almost impossible to install some now because 
boilers were built in the way to save space. Sometimes the cost of such an 
installation could reach the cost of the boiler itself. 
 
General statistics regarding the air pollution in Moldova shows that with declining 
industrial activity air emissions have decreased too. Almost a half of air 
emissions are originally from the stationary sources. Actually emissions of SO2 
and NOx per capita (Figure 4.1) are lower in Moldova than in other developing 
countries and lower than the average value for Organisation for Economic 
Cooperation and Development countries (OECD).  

 
Figure 4.1 Air emissions of SOx, 1995 [11] 

 
Figure 4.2 Air emissions of NOx, 1995 (kg/cap) [11] 
 

0 20 40 60 80 100

OECD

Hungary

Poland

Netherlands

Moldova

kg/capita

0 10 20 30 40 50

OECD

Hungary

Austria

Estonia

Poland

Slovenia

Netherlands

Italy

Moldova

kg/capita



 
Energy Conservation in Moldova 
 

____________________________________________________________________ 37 

Summary of air emissions data from the energy sector is presented in Table 4.2.  
 
Table 4.2. Air emissions by energy sector in Moldova [11]  

1000 tonnes 
 1990 1992 1994 1996 

SO2 162.4 80.6 68.8 32.2 
NOx 30.8 20.5 18.5 11.6 

Particulate 33.6 24.4 24.7 10.3 
CO - 0.9 0.5 0.4 

 
Solid wastes and water consumption 
The main source of solid wastes and waste water from the energy sector 
represents the same MREPP. An area of 150 ha is occupied for the storage of 
coal burning wastes, which represents 99.6% of the total area occupied by solid 
wastes from the energy sector. 
 
Almost two billion cubic meters of water per year are taken from the Cuciurgan 
water reservoir (where the MREPP is built) and used at the biggest plant. Every 
day need for cooling generators represents 6.87 million m3. In comparative scale 
it represents about 60% of the country’s water use. The waste water resulting 
from the plant represents almost all waste water from the energy sector. Figures 
for solid and water wastes in Moldova for the period 1991 – 1996 are shown in 
Table 4.3. 
 
Table 4.3. Solid wastes and waste water generated in the energy sector [11] 
 

 1991 1992 1994 1996 
Solid wastes (1000 tonnes) 828 537 525 238 

Waste water (million m3) 1997 1801 1450 1066 
 
It can be seen that these quantities are decreasing in time. Unfortunately, it is 
caused by the decline in production level, and not by application of some 
wastes-reduction measures. 
 
4.2.2 Environmental policy, legislation and institutions 
 
Policy 
 
The Moldovan Energy Policy was described previously in details. It should be 
mentioned here that it includes the following main objectives: 

• Overall development of the energy sector as an important part of the 
national economy; 

• Demonopolisation and privatisation of the energy sector’s units; 
• Implementation of the Energy Conservation Programme.  

In 1995 there was elaborated the National Environmental Action Plan and its 
implementation aims to increase energy savings and to reduce the negative 
environmental impact. It is destined to: 

• Lower energy consumption by implementing the National Energy 
Conservation Programme; 

• Developing gas usage as an alternative to the use of coal; 
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• Centralising energy supply and removing the low capacity boilers. 
 
There exist also such programs as “The Comprehensive Long-term Programme 
for Environmental Protection and Rational Use of Natural Resources” (1987-
2005) and “The Programme of Actions for the Diminution of the Negative Impact 
of Power Production on the Environment” that foresee the reduction of pollution 
from the energy sector and improve the social and economic consequences as a 
result. 
 
 
Legislation 
 
During the transition period, several laws and other legal instruments concerning 
the environment were adopted. However, a large number of existing laws and 
standards adopted in the soviet period are still in use. A number of the laws that 
entered into force currently are relevant for the environmental concerns in the 
energy sector. These are the law on the environmental protection (1993) the law 
on payments for environmental pollution (1998), the law on air protection (1997), 
the energy conservation law (1998), the electricity and the gas acts (1998).  
 
In order to decrease pollution some economic incentives, such as the law on 
payments for environmental pollution are introduced. Emission charges are 
indexed corresponding to the minimum wages, but the reason for setting the 
level is not clearly defined. 
 
The law on air protection from 1997 is similar to the previous air protection law 
from 1981 and standards have not been changed since the Soviet Union time. It 
means that the present law is not corresponding to the standards required by the 
Convention on long-range Transboundary Air Pollution. The actual standards 
should be based on technology and fuel quality.   
 
The energy conservation law does not point directly at the environmental 
concepts, but represents one way of reducing the pollution by the means of 
saving energy. 
 
The electricity and gas acts are oriented towards the reform in the energy sector. 
They include some environmental concerns regarding tariff calculation including 
obligatory environmental expenditures (electricity act). The gas act, as well as 
the electricity act have as a general requirement that energy should be 
produced, transported, distributed and consumed in the most efficient way taking 
care of legislation, safety, health and labour protection etc. 
 
 
Institutions 
 
The Ministry of Environment is monitoring all the environment-related issues 
through its departments and divisions. These are responsible for assessments of 
new projects, establishing admissible emission norms and rates, controlling 
pollution limits, issuing licences and ecological passports etc.  
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There are no special units with the responsibilities of both energy and 
environment character in the Department of Energy and Energy Resources. Only 
in the State Company “Moldenergo” exists a small division, responsible for the 
environmental issues in the company’s units. The main obligations of the staff 
working in the environment unit of “Moldenergo” are to prepare plans for 
environmental protection measures; to control and regulate the quality of 
technological processes; to provide the ecological expertise of new projects; to 
control and monitor the emissions into water and air and to control the waste 
disposal as well as other environmental protection measures; to take care of 
implementation and adjustment of environmental legislation, norms, 
requirements, decisions, standards etc.; to take care of environmental 
accounting. A number of annual reports on air protection, toxic waste disposal, 
water utilisation, pollution abatement costs are prepared and presented to the 
Department of Statistics. The main annual report is called “Environmental 
Protection and Rational use of Environmental resources” and reflects the main 
technical and economic indices of environmental management in the energy 
units. 
 
The activity of the National Energy Efficiency Office, which aims at energy 
savings in all areas of the national economy, is also related to the topic of 
reduction of environmental pollution. Another energy unit called The Agency for 
Assistance to Restructuring Enterprises has the task to co-ordinate the technical 
assistance in restructuring, and plays a special role in the protection of the 
environment. 
 
Regulatory and economic instruments and measures of environmental 
management in the energy sector are: 

• Evaluation of the impact of the energy sector on the environment; 
• Setting of the pollution levels; 
• Setting of maximum permissible levels for emissions and other 

pollutants for each enterprise particularly; 
• Summarising the ecological impact of waste water, gaseous emissions 

and specifying penalties; 
• Issuing ecological passports; 
• Licensing the environmental-affecting activities; 
• Establishing payments for different types of energy impact; 
• Controlling and punishing for the legislation violations and establishing 

compensation rate for the ecological damage. 
 
Concluding this part, we should say that the existing legislative and structural 
basis in Moldova is far from ideal. Environmental effects of the production and 
use of energy should be defined in details and completely developed. An action 
plan on mitigation of the negative effects should be created, setting priorities and 
measures.  
 
Moldova ratified the United Nations Framework Convention on Climate Change 
in March 1995. During the negotiations of the Berlin Protocol, Moldova formed 
an unofficial working group with Armenia, Azerbaijan, Turkmenistan, and 
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Uzbekistan concerning the greenhouse gas inventory and policies to deal with 
them. 
 
At the moment we can say that Moldova has formulated an ecological policy for 
sustainable energy development. If the circumstances created will be favourable 
for implementation of the indicated actions and programmes, it will lead to the 
considerably energy savings and positive changes in the environment. At the 
same time, there are still opportunities to improve the environmental situation in 
the energy sector and these do not seem exhausted. These opportunities are 
based on the implementation of the created documents, policies and 
programmes. Some recommendations concerning the improvement of 
environmental situation were proposed in “Environmental Performance Reviews. 
Republic of Moldova” [11], as follows: 
• Prioritise implementation of the demonopolisation of power generation sector 

policy, gas and electricity acts; 
• Good conditions for the proper work of the National Agency for Energy 

Regulation should be created by ensuring sufficient resources for 
programme implementation; 

• Integrated energy resources planning should be urgently introduced. It 
should call for the development of demand-side management techniques, 
cost-benefit analyses, training of staff at all levels; 

• It should be developed a separate programme viewing the energy efficiency 
and the increased use of renewable energy resources; 

• The new national energy metering equipment production facilities should be 
installed and the administrative procedures for the creation of such facilities 
should be attractive to the joint ventures; 

• A detailed inventory of the environmental effects of energy use should be 
developed and a mitigation plan is to be proposed. Actions have to include 
the installation of desulphurisation and denitrification equipment at the power 
plants. 

• The revision and application of the economic incentives for the 
environmental management of energy production and fuel use should be 
made. Also the favourable circumstances to invest in energy conservation 
methods should be created. The system of environmental standards is of 
particular importance. 

 
 
4.2.3 Moldovan Energy Conservation Programme 
 
The Energy Conservation is an important energy policy objective in Moldova. 
The energy conservation law has been approved and an energy conservation 
programme that analyses the possibilities and measures of energy saving in all 
energy sectors is prepared. The programme defines the first priorities for energy 
saving action. 
 
The objective of energy conservation should be viewed in its complexity. In order 
to simplify the understanding of the objectives of the present Programme, the 
measures was classified as follows: 
A) General measures for the all energy conservation activities; 
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B) Measures to take for final energy consumers; 
C) Measures to take in the energy system branches. 
 
A) General measures for the all energy conservation activities 
• Formation of the financial framework related to the energy conservation 

objectives; 
• Institutional system and legislation; 
• Taxes and tariffs policy; 
• Establishment of the standardisation  and norms system; 
• Creation of the information, training and educational system regarding energy 

conservation issues; 
• Establishment and development of the energy measurement and control 

system. 
 
B) Measures to take for final energy consumers 
• In industry 
• In agriculture 
• In residential and cervices sectors 
• In transport 
• Other branches 
 
C) Measures to take in the energy sector branches  
• Reducing the production, transportation, distribution costs of the electrical, 

thermal energy and gases would lead to the increased energy efficiency 
• Realisation of the restructuring programme of the energy sector that is 

supported by the World Bank provides decentralisation and privatisation – the 
objectives that could lead to increased energy efficiency and substantial 
energy savings. 

 
The Energy Conservation programme includes several subprograms: 
 
1. General Energy Conservation measures 
General measures are representing the basis of the present Programme and 
influence all the branches of the national economy where energy and fuel are 
consumed. These include: 
• Elaboration of financial framework through: 
 Utilisation of the own resources that can be achieved by creation of the 

energy conservation fund based on the taxes for the realisation (selling) of 
the energy resources, amendments for violating the rules of energy and 
fuel utilisation etc; on the creation of conditions of implying the bank 
credits and other private resources.  

 Attraction of the foreign investments 
• Improving the existing institutional and legislative energy framework. It is 

necessary to assure the functioning of the three main bodies: National 
Energy Efficiency Office; State Energy Inspectorate (not existing yet) that 
would take care of technical, economical and security norms of energy 
equipment use; Standards Department (not existing yet) that would create 
energy related standards and keep the evidence on their use. The Energy 
Conservation Law exists already since the beginning of 1998. 
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• Formation of the taxes and tariffs policy.  
 Taxes policy follows three goals: financial orientation of the  consumers 

directed towards giving incentives for the energy efficient use; stimulation 
of the energy conservation activities; creation of the Energy Conservation 
fund; 

  Tariffs policy should lead to the establishment of the prices that would be 
acceptable for both energy and resources suppliers and consumers. 
Revision of the subventions should be made.  

• Elaboration of the energy efficiency standards that would include: 
 Obligatory standards should be elaborated for the case when the market 

competition does not work properly (buildings, vehicles, energy using 
house appliances); 

 Voluntary standards that are created themselves on the competition 
basis. In the case when the market forces are functioning in proper way 
and the production cost meet the price requirements, such standards 
appear. 

• Taking actions in the information and training in energy conservation domain. 
In order to inform population about the importance and benefits of the 
efficient energy use special programme should be implemented that would 
include TV, radio, press, large scale advertisement, training and education. 

 
2. Energy evidence, monitoring and control measures 
 
• To modernise and make more perfect the electrical energy evidence system. 

It implies replacement of the old measurement and control equipment with 
the modern, high accuracy ones and creation of an integral energy evidence 
system on the whole production – transportation – distribution chain. The 
expected revenue is incomparably higher that the cost of the replacement. 

• The situation with the evidence of cold and hot water and thermal energy 
consumption is more complicated. The measurement equipment is installed 
just partially in the industrial sector. Residential sector is almost not provided 
with any of this kind of equipment.  Actually the best solution is to install at 
least one meter for the whole apartment block, because of its high cost. As 
well it would oblige the energy suppliers to provide energy at required quality. 
Inside the building energy and water costs can be distributed depending on 
the temperature of working fluid, number and size of apartments, the number 
of people living there and some other factors that can be different from case 
to case. 

• The gas meters are installed in the whole industrial sector and 88% of them 
are provided for the residential and cervices sectors. Gas meters can be 
initially installed as one for the block and by time for each particular user. 

 
It was estimated that after the implementation of the energy evidence and control 
measures, the use of electrical energy could be reduced by 500 millions kWh per 
year, thermal energy consumption could decrease 1.5 – 2.2 times and cold and 
hot water consumption 1.5 times. 
 
The financial mechanism of the implementation of these measures has a 
differentiated character. For the electricity meters in the residential sector it could 
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be made by the interested enterprises of the former  “Moldenergo” company and 
other non-governmental sources. In industry it could be done from the account of 
electricity consumers, in services sector – from the special funds. Gas meters in 
residential sector can be provided from the World Bank’s financial support, 
“Moldova-Gas” company, in industry from the account of consumers and in 
services sector – from the special funds. Water and heat meters in the industry 
and services sectors could be installed using the same financial scheme 
described before, while for residential sector it could be financed partly from the 
state non-income credits and partly by population. 
 
3. Measures to take in the energy utilisation sector. 
 
• In industrial sector by applying two types of measures macro and micro can 

be influenced the energy efficiency level. The macro measures imply the 
restructuring of enterprises by changing technologies or structure. The big 
quantity of energy can be saved by implementation of the micro level 
measures. The potential for energy savings is determined from: 
 Inappropriate organisation of the energy consumption in the divisions; 
 Technology lines operate at the lower than the designed capacities or 

some equipment (pumps, compressors) operates in free mode; 
 Inadequate operation of the ventilation system; 
 Big (up to 80%) compressed air losses in tubes, valves, pneumatic 

equipment etc. 
 Extra lighting (even in the places or in the time when it is not necessary) 

caused usually by the low number of switches; 
 Bad thermal insulation or lack of it; 
 Inefficient operation of boilers; 
 Air excess for combustion processes in technological ovens and furnaces; 
 Inefficient use of the secondary thermal resources and wastes; 
 Old and energy intensive equipment and technologies. 

 
• Agricultural sector in using 53% of the energy as fuel, 20% as electrical 

energy and 15% as thermal. The main energy conservation measures in this 
case should be related to the transportation. This seat of measures is 
described in corresponding to transport measures. 

• Residential and cervices sectors consume 52% of the total energy 
(residential - 40%, services – 12%). Many measures that can be applied to 
these sectors, such as publicity, information and training, measurement and 
control equipment etc. have been described previously. There are also some 
other measures specific for the buildings, houses and apartments. It is 
difficult to assure their implementation because the payback period is long 
(thermal insulation of the existing block apartments would take 20 years 
payback period, for example); because the existing legislation is not 
adequate to the necessities for energy saving (for example it is not allowed to 
install individual gas fired boilers in the block apartments); the measures that 
could assure big energy savings are usually very costly and therefore not 
affordable by the private consumers (replacement of the old inefficient 
lighting bulbs with low energy consumption but expensive ones could reduce 
the maximal consumption load by 170 MW). 
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• Transport sector is utilising 11% of energy and energy resources, including 
20% for the railway transportation, 5% for the navigation and air-
transportation and 75% are used for automobiles. The large publicity 
regarding the environmental pollution, prices, taxes that would cause 
reduction of the fuel use in the sector and the moral and material incentives 
should be created. As well to the modern efficient vehicles should be given 
priorities (import taxes reduction). 

• Other measures are related to the way of implementation of the present 
Energy Conservation Programme and imply the 2 main structures: the State 
Ministry and the National Energy Efficiency Office. The Ministry should 
conduct the Programme and the NEEO should be the main executive body, 
responsible for the elaboration and examination of the way of implementation 
of the energy saving measures. 

 
Unfortunately nowadays there are no institutions (except mentioned section in 
the Department of Energy and Energy Resources) that would deal with the topic 
of energy and environment. There is a long way to go before the study on the 
energy (and especially energy conservation) and its environmental impact will be 
completed. It would be beneficial for the country if under the Ministry of Ecology 
the section of Energy and Environment would be created. 
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5. ENERGY CONSERVATION IN END-USE APPLICATIONS 
 
 
5.1 General description  
 
The present chapter aims at identifying potential areas for applying energy 
conservation measures that would have the maximal possible energy saving 
effect.  From the literature survey it can be seen that almost in every branch of 
the energy sector there are a lot of energy saving measures to take. It is obvious 
that considerable analysis is needed to identify and describe all the energy 
conservation areas in the energy production, transportation, distribution and 
utilisation sectors. In this chapter we will concentrate on describing the 
possibilities to save energy in end-use applications, that is on the demand side. 
Demand-side management offers the largest energy saving possibilities. There 
exists a wide range of measures to take from the simplest, such as the 
replacement of the power-consuming light bulb with a high efficient one to the 
most complicated high-investment reconstruction of the energy structure of a 
canning factory, for example.  
 
Final energy consumption has been reduced 2.5 times during the period 1990 – 
1996. In industry it decreased by 3 times, agriculture by 2.6 times, construction 
sector by 5.7 times, transport by 3.8, in residential sector by 1.7 times. The 
shares of the sectors in final energy consumption have also changed. There are 
reductions by 5.4% in industry, 0.6% in agriculture, 0.7% in construction sector, 
6% in transport and increase only in the residential sector by 13%. The shares of 
the energy consumed by the main sectors out of total energy consumption for 
1995 is presented in the Figure 5.1.  

 
 
Figure 5.1.  Final energy consumption by sector, 1995 [11] 
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The potential for energy conservation can be estimated from the amount of 
energy losses in the sector. The values of energy losses by energy sectors for 
1990 and 1995 are presented below in Table 5.1. 
 
Table 5.1. Energy losses by different energy sectors for 1990 and 1995 [11] 
 

 1990 1995 
Absolute 
losses 

(1000 toe) 

Losses 
compared 
to input, % 

Share of 
total 

losses, % 

Absolute 
losses 

(1000 toe) 

Losses 
compared 
to input, % 

Share of 
total 

losses, % 
Total losses 6637 64.2  3094 65  
Fuel transportation losses 45 0.8 1.3 212 4.4 6.8 
Heat generation losses 376 14.5 5.7 230 16.7 7.4 
Power generation losses 2205 64.5 33.2 1034 70.0 33.4 
Thermal energy network 
losses 

200 9.1 3.0 150 13.1 4.9 

Power losses in the grid 105 10.7 1.6 123 19.1 4.0 
Final consumption losses 3666 49.5 55.2 1345 44.7 43.5 

 
As it is seen from the table, the percentage of total losses compared to input has 
increased slightly between 1990 and 1995 and amounts to about 45%. Analysing 
the absolute values it can be observed that the total of energy losses are 
reduced roughly twice. The slope in industrial production, which was consuming 
a big part of energy, explains it. The reasons that have caused the reduction in 
production level are both technical and economical. The fuel transportation 
losses show an increase in absolute and relative values, the percentage 
compared to input has increased by 3.8%. One of the reasons is the increase of 
the consumption in the transport sector. The heat generation losses have 
decreased 1.6 times in absolute value that means the reduction in consumption 
due to decrease in the national economy. But comparing to input, in 1995 the 
percentage is higher than in 1990 and the share of total losses shows an 
increase also. It is explained by the use of old technologies, and obsolete 
inefficient equipment. The reasons for power generation losses are the same as 
for heat generation losses. The difference in the share of total losses is not so 
big between the 1990 and 1995, but the value is very high so this is an important 
area to apply energy conservation measures. Thermal energy network losses 
are reduced in absolute values, because less energy is supplied to the 
consumers, but relative values are higher as comparing to the input as the share 
of total. The reasons are obsolete badly insulated network, unpaid consumption, 
bad measurement, monitoring and control. Power losses in the grid are one of 
the most acute problems to solve. Even the energy consumption in the country 
has decreased, the absolute value of the power losses in the grid has increased 
substantially. Relative values have increased also. The main reason of such a 
high increase is unpaid consumption, stolen big amount of energy, lack of 
measurement equipment. The existing is mainly obsolete and the grade of 
accuracy is quite low. 
 
The final consumption losses however represent the highest value in absolute 
losses and indicate the potential for energy savings. The share of total losses is 
the highest comparing to other sectors, even in 1995 (43.5%) it is lower than in 
1990 (55.2%). This decrease is explained by the total reduction in energy 
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consumption and small decrease in the percentage compared to input is the 
result of the energy conservation measures that have been taken during the last 
years. But this field is still one of the areas to work on energy saving issues. 
 
In order to find the ways to increase energy efficiency, it is not enough to analyse 
general energy consumption or energy consumption by sector. It should be 
specified by the form of energy also in order to get a clear picture of what kind of 
energy measures can be applied for specific form of energy in order to get a 
higher benefit. The percentile values for final energy consumption by the form of 
energy for the period 1990 – 1995 are shown in the Figure 5.2. 

 
Figure 5.2. Final energy consumption by form of energy for the period  
  1990 - 1995, (%) [7] 
 
 

 
Figure 5.3. Development of primary energy supply structure, 1985 – 1995, (%) 
[7] 
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Considering the analysis of energy consumption at the end-users of primary 
interest, and considering fuels as a primary energy for producing heat and 
electricity, it can be seen that the main attention should be paid to the energy 
conservation methods in the use of thermal and electrical energy. However, it is 
of general interest to see how the structure of primary energy supply has been 
changed (Figure 5.3). The share of the gas in total energy supply has increased 
considerably up to 50%. It has improved the efficiency of the energy balance, but 
reduced the energy sequrity of the state. 
 
In a general way the energy consumers can be divided into following main 
sectors of the national economy: residential sector, industrial consumers, 
agricultural sector, transport and services. The residential and industrial sectors 
are consuming most of the energy. That’s why the attention on energy 
conservation measures in the present study is concentrated on these two mainly. 
 
The short description of them and energy conservation measures on the real 
examples are presented below. But before starting, we should define the kind of 
energy that we should focus on. In the table 5.2 we present data for final energy 
consumption by the sector and by the type of energy. 
 
Table 5.2. Final energy consumption by sector, 1997  [7] 

1000 toe 
 Coal Petrol Diesel HFO Gas Biofuel Electr. Heat Overall 
Final energy 255 240.6 389.4 41.2 729.6 149.9 546.9 1389.4 3195 
Industry 6.8 1.0 18.3 17.2 339 2.3 212 555.1 939.8 
Service 61.3 2.7 2.0 11.0 11.0 6.3 47.0 159.4 253.6 
Agriculture 4.0 2.1 216.7 2.9 66.2 2.3 94.5 140.3 434.4 
Residential sector 180.8 63.4 6.2 7.2 305.1 138.9 188.2 529.5 1231.1 
Transport 2.1 171.3 147.2 2.9 8.3 0 4.7 4.7 336.5 

 
 
As it can be seen from the Table 5.2, the final consumption of heat is higher than 
of the other types of energy and the values of heat consumed are the highest in 
the industrial and residential sectors. So, let’s see what can be done regarding 
savings of the heat in these two main energy-consuming sectors. 
 
Energy specialists believe that it is possible to save about 30% of the energy 
consumed in the country if all the possible energy conservation measures are 
taken. This is large amount of the total energy resources. Considering that about 
26% of the total import represent the import of the energy resources [9, N5], 
significant changes could be attained for the country’s economy.  
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5.2 Industrial sector 
 
5.2.1 General information 
 
Before starting the description of the industrial energy use in Moldova, it seems 
to be interesting to present some general data of energy use trends in CEE/CIS 
countries [27]. 
 
Per capita energy use in manufacturing for the CEE/CIS countries and IEA-
Europe for 1973, 1990 and 1995 is illustrated in Figure 4.4. As Moldova takes 
part from the CIS countries, this part of the diagram is of the main interest under 
the present topic. Between 1973 and 1990 industrial energy use per capita in 
CIS countries increased by 12%. The effect of economic restructuring on the 
manufacturing sectors in the CEE/CIS countries was dramatic. Between 1990 
and 1995 energy use declined by 41% in the CIS. Most of the decline took place 
over two years, 1991 and 1992. For comparison, in IEA-Europe energy use fell 
by 18% between 1973 and 1990, in the CEE countries it declined by 7%. In the 
period between 1990 and 1995, energy use in CEE declined by 32%. Industrial 
energy use in IEA-Europe did not change much, with only a small reduction of 
3% [27]. 
 
Moldova has a demilitarised economy and its industrial sector is diverse and 
includes food industry, power engineering, metallurgy, chemical industry, 
mechanical industry, construction materials (cement) industry, light industry, 
carpentry and furniture industry, glass, perfume and cosmetics and other small 
industries. Moldova’s human, natural and institutional resources are adequate to 
secure its economic independence, provide an adequate living standard for its 
people and ensure effective co-operation with the international community in 
case it is well organised and managed.  
 
The main tasks of the Industry Policy for 1996 – 2000 are focused on the 
maximal utilisation of the technical and research potential; reorganisation and 
restructuring of the enterprises (Government priority performed with the technical 
assistance of the World Bank and the European Union); further privatisation; 
attraction of private and foreign investments: and reducing the social 
consequences caused by the structural reforms. Other measures include the 
improvement and completion of the legislation as well as the transformation of 
ownership status and post privatisation restructuring (stabilisation of the financial 
situation, technology modernisation and structural reforms).  The main goal of 
the reorganisation of enterprises is to overcome the critical situation, to improve 
the quality and assortment of goods, and the quantity as well.  
 
Structure of industry in 1992 - 1997 is shown in the Table 5.3. 
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Table 5.3. Industry structure in Moldova and share of different sectors, 1992 – 
1997, % [7] 
 

 1992 
 

1993 1994 
 

1995 
 

1996 
 

1997 
 

Industry, total; including:  100 100 100 100 100 100 
Power engineering  4.4 11.1 17.8 18.2 16.6 18.4 

Chemical industry  1.0 0.6 0.6 0.3 0.4 0.2 
Machinery 15.0 14.4 10.7 8.7 7.4 5.9 
Forestry/wood/pulp/paper  4.0 4.4 4.3 4.3 3.6 3.1 
Construction materials 4.4 3.6 4.5 3.2 3.0 3.7 
Light industry 10.6 7.9 6.2 6.1 6.4 5.8 
Food industry 53.5 51.6 46.2 54.4 58.1 52.2 
Glass industry  1.1 1.5 2.1 3.0 2.6 3.0 
Printing industry 0.5 0.6 0.8 1.1 1.2 0.9 
Other industries 5.5 4.3 6.8 0.7 0.7 6.8 

 
The structure of production by industrial category is shown in Figure 5.5. Food 
and beverages industry is the main production branch of Moldova, which is an 
agricultural country.  

 
Figure 5.5. Structure of production by industrial category (constant prices) [7] 
 
Food industry 
 
The basic branch of the Republic of Moldova economy is agriculture, favoured 
by geographical placement and favourable climate; rich fields with humus and 
sufficient aquatic resources.  
 
Food industry based on the 67.5% of vegetable production and 32.5 animal 
production (1998 data [7]) includes 15 main branches, 180 companies and 
41,000 employees. It is based on local raw materials. The main component parts 
of the vegetable and animal production based industry are wine and strong 
drinks industry, meat, fruits and vegetables-canning industry, tobacco industry, 
cacao, chocolate and confectionery industry, milk products and sugar industry. 
The outputs from the food industry are shown in the Figure 5.6. 
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Figure 5.6. Structure of food processing (constant prices) [7] 
 
Other Industries 
 
Metallurgy. There exists one Metallurgic Plant in Ribnitsa (capacity - 700,000 
tons per year) having 39 steel, and non-ferrous materials rolling lines.  
 
Chemical industry includes 4 enterprises of the two prospective fields: 
processing of imported raw materials and of half-finished materials (resin and 
powder for polymerisation, technical gum materials; detergents; lacquers and 
dyes) and utilisation of local materials of vegetable origin. 
 
Machine building. The sector is represented by the production of: 
electromechanical instruments, pumps, machine tools, equipment facilities, 
tractors and agricultural machines. It includes 77 enterprises, 42000 employees. 
There are produced electric appliances, electric power transformers, electric 
engines, cables and derived items, tools, automatic devices and systems pumps, 
industrial cooling facilities, equipment for food industry, equipment for city 
services, tractors, cooling trailers, combines, machinery and equipment for small 
farms, video and stereo equipment and equipment for telecommunications, 
electrical devices etc. 
 
Building materials industry. In 1997 the building material industry comprised 
about 50 companies. It is based on local raw materials. There are produced 
cement, concrete blocks and items, asbestos - cement pipes and coupling parts, 
gypsum, building bricks, stone blocks far wall building, linoleum. 
  
Light industry. In accordance with the volume of production, light industry comes 
after the agricultural sector with a total of 46 enterprises and 25,000 employees. 
The raw material needed can partly be obtained in the country. The sector 
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produces knitwear and hosiery, cotton and silk fabrics, clothes, carpets, natural 
and artificial leather items, shoes, and a large range of manufactured products.  
 
Woodworking industry. These factories in Moldova make use of imported raw 
material. Forests in the country are under protection and reservation zones. The 
total volume of the local timber does not exceed 3 percent of the needed 
volume.  
Hence, wood processing is focused on the production of furniture, cardboard, 
compact pulp panels. Imported raw material must optimally meet the 
requirements for the quality and content in order to get the necessary hardness 
and size. The furniture industry includes 20 enterprises and 7,000 workers. The 
decreased purchasing power of population and the increase of prices for the raw 
material, electric power and transportation have led to a reduction in the volume 
of production during the last five years. 
 
Perfume and cosmetics. In the early 1990s, Moldova used to produce out of 
ether-oleaginous plants (rose, lavender, salvia) one third of the total vegetal oils 
produced in the former Soviet Union. The sector includes research and 
production units: the perfume cosmetic factory "Viorica-Cosmetics" and 16 
special-purpose raw material factories under a total surface of 60,000 ha. Its 
products are marketed domestically — 45 percent, as well as in Russia — 45 
percent, the Ukraine — 3 percent and Romania — 0.6 percent. There are 
produced shampoos, cremes, eau de Cologne, tooth pastes, lotions, etc. 
 
 
5.2.2 Energy conservation measures in Industry  
 
There are many energy efficient technologies and practices that could save 
energy in the industrial sector. These can be divided in the following main 
groups:                
- general maintenance;  
- energy management and accounting;  
- improved equipment and procedures for existing production methods;  
- new improved production methods.  
 
Most of the equipment and procedures of existing production methods, and 
nearly all the improved production methods, are specific to particular industries, 
but several, such as heat recovery and cogeneration technologies, high-
efficiency motors, sensors and controls, have applications in many industries. 
These general technologies should be promoted by government energy 
efficiency policies. The implementation costs and benefits of energy efficiency 
improvements vary widely. Minor maintenance changes, for example, are cheap 
and easy to implement and the risk of their implementation is low. 
Implementation of new energy conservation technologies and changes of 
production involve larger investments. Strategic, market development concerns 
usually justify major process changes, and may involve building a new facility, 
while energy savings are not a sufficient reason. 
 
The greatest increases in efficiency can be achieved from pursuing other 
economic goals like improved product quality, lower capital and operating costs 
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etc. Many projects that do not have as a main goal increasing energy efficiency 
can result in considerably energy savings as a secondary consequence.  
 
 Maintenance, housekeeping and accounting 
 
Good housekeeping is the first step in improving energy efficiency in industry. 
The appropriate activities in this area are: inspections to encourage 
conservation, training programmes on operating energy-intensive equipment, 
scheduling of energy-intensive activities, turning off equipment when not in use, 
better space heating and cooling controls, low-level investments such as for 
energy monitoring equipment, wrapping tanks and pipes with insulation and 
repairing leaks [27].  
 
These simple measures can lead to big energy savings. Their positive effect has 
been proved in practice and significant gain was achieved in old factories. But 
these measures will work just in case the staff is aware about the expected gains 
and is well trained for carrying out the energy conservation activities. The role of 
the top management leaders should not be underestimated.  
 
At some production units employee suggestions for technical energy 
conservation changes has been implemented and proved successful.  
Efficiency can be improved by the appropriate equipment maintenance. It is well 
known that equipment operates most efficiently near design specifications. 
Poorly maintained equipment deviates from these specifications, and suffers 
large efficiency losses. Usually it happens with pumps and fans that are often 
poorly maintained, and efficiencies can decrease over time due to wear.  
 
Energy savings activities can be also motivated by the appropriate arrangement 
of accounting system. Usually energy expenses are charged to overhead 
accounts, not to the individual production divisions that use the energy. This 
creates difficulties in searching for energy savings possibilities because there is 
no financial stimulation for that. So, energy cost should be allocated more 
accurately in order to create energy savings incentives in every division.  
 
Energy management systems 
 
In the countries in transition, there were no incentives for energy savings so the 
question of proper energy management would not be discussed. Energy 
management is under development now in eastern countries. Now, that the 
energy prices have increased substantially, the problem of energy saving has 
appeared first of all as a way to save money. Energy management systems 
should start from simple measures. In industry one of the most common 
practices is to leave electrical equipment on between shifts or when production is 
below capacity. Sometimes it appears more energy-efficient to leave equipment 
on than to shut it down and start it up again, because the energy consume in this 
case can be higher, but in most cases turning equipment off or down usually 
saves energy. To turn off or down process equipment lights, fans and pumps 
energy management systems can be used. In these systems, microprocessors 
are connected to the energy distribution lines or equipment. The energy use is 
recorded and control of the equipment is established. Such systems have not yet 
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been installed in most factories, but in Moldova there are two big factories 
(canning and wine) at which the monitoring and targeting systems have been 
installed. The study and installation works have been financed by the EU TACIS 
Programme.  
 
The cost of the full-scale energy management systems installation can be initially 
high because of the expensive wiring installation and switching devices. Some 
additional expenses can be caused by the need of auxiliary equipment.  
 
Motor drive systems 
 
The largest functional use of electricity in industry is for driving motors. There are 
a variety of applications, such as pumps, fans, some heating, ventilation, and air 
conditioning purposes. Depending on the type of industry, the electrical energy is 
used for motor drive of cranes, conveyors, elevators, and robots; crushing, 
grinding, cutting, mixing, and forming and for many other materials processing 
materials handling machinery equipment. It is possible to improve the efficiency 
by up to 30% in these applications. It can be done through the use of energy-
efficient motors, adjustable speed-drives, power conditioning, better pumps, 
fans, compressors, and other drive equipment, and better system design.  
 
Steam production and cogeneration 
 
Thermal systems in industry have a big energy savings potential. Their energy 
efficiency can be improved in many ways depending on the process: production, 
distribution or utilisation of heat. In the production process it can be done by 
using better developed production technologies, such as cogeneration, for 
example. More efficient boilers, economisers, and other heat recovery systems 
improve the energy efficiency of steam production and cogeneration systems. 
The cogeneration systems’ efficiency usually is in the range 65-85%, depending 
on the relation steam/electricity. The higher is the ratio steam/electricity, the 
higher is the efficiency of the system. Those systems having the higher amount 
of electricity produced have lower efficiencies. Combined cycle systems and 
steam injection can increase the efficiencies of the electricity-focused systems, 
which represent some advantages in the combustion turbine technologies.  
 
More wastes and by-products should be used instead of conventional fuels. The 
combustion technology (fluidised-bed) that would give the maximum positive 
effect of the use of low-value fuels should be implemented in the larger scale. 
Apart from increased efficiency it has another important advantage: it reduces 
the need for premium fuels while decreasing waste-management problems. 
 
The steam distribution systems should be properly maintained in order to reduce 
energy losses. It means that the quality of pipe insulation should correspond to 
the design standards. The steam traps should be well maintained also. 
 
Process control and sensors 
 
The implementation of the system of monitoring and control can improve the 
performance of individual pieces of equipment or entire processes. 
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Computerised process controls and sensors are used for this purpose. Such 
devices are for example burner controls that vary the air-to-fuel ratios in 
combustion systems; temperature, pressure, chemical composition, flow velocity 
sensors that sense the mentioned characteristics and optimise them to the 
designed characteristics or influence the variation of other parameters; motor 
controls that adapt motors' speeds to their loads; energy management control 
systems. Even though the primary advantage of the measuring and optimisation 
of the necessary parameters at each process point is the influence of 
productivity and quality, the energy efficiency is improved also. The use of 
improved sensors in some industries can reduce the use of energy by 5 to 20%. 
Overall savings for the entire industrial sector are estimated at 10%.  
 
Heat recovery and process integration 
 
Heat recovery (use of waste heat) is a well-known way of improving energy 
efficiency and has a big potential in industry. Waste heat appears while burning 
fuel or cooling the process materials. Waste heat recovering technologies are 
commonly used in steam production, preheating materials, and fuel or air 
destined for combustion.  
 
There are two principal heat recovery ways:  

• Heat is transferred from the high-temperature waste heat sources to 
preheat more useful media (steam, water, and other working media). 
Heat exchangers are used for these purposes. 

• The temperature of low-temperature streams is increased so they can 
be used as heat sources. Vapour recompression and heat pumps are 
used for that.  

 
In order to prevent waste heat losses, the method of process integration is used. 
This method represents the design of processes in the way of minimisation of 
the number of heating and cooling steps and arranging the heat sources close to 
processes where the heat is used. A systematic design methodology that is 
called “Pinch analysis” can be used to further process integration and help to 
identify the optimum configuration of the production process in order to achieve 
the goal of low energy use, low capital and operating costs. This method can be 
applied in either existing or new plants. Additional advantages of the Pinch 
analysis application can be the reduction of pollutant emissions and increasing of 
production capacity.  
 
Catalysts 
 
In order to facilitate the chemical reactions catalysts are used in many industries. 
That can be used in chemical industries in order to perform a variety of functions, 
such as raising gasoline octane levels, removing impurities, converting low-grade 
hydrocarbons to higher-value products; some catalysts can increase chemical 
reaction rates and lower operating temperatures and pressures. It can reduce 
the energy needs for heating, compression, improving energy efficiency.                     
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Separation 
 
One of the most energy-intensive processes in industry is the separation of two 
or more components from a mixture. That’s the reason why energy use for 
separation processes can reach about 20% of the industrial energy use. One of 
the most energy intensive methods for separating liquids is distillation. It 
represents a huge potential for energy savings. It can be influenced by the 
change in the design of distillation column (increase the number of trays), control 
technologies improvement can result in reduced energy consumption and 
increased quality of the product. Generally, improvements in that process can 
lead to the 10% reduction of energy consumption. 
 
Other separation technologies, such as vacuum distillation, freeze crystallisation, 
solvent (liquid-liquid) extraction, membrane techniques, etc represent good 
alternatives to the classical distillation technology. For example, solvent 
extraction separation method, where specialised solvents to dissolve 
components of liquid-liquid mixtures are used more and more in chemical 
industry. Membrane separations that are based on the principle that in gaseous 
or liquid mixtures components permeate membranes at different rates, represent 
another low energy intensive separation technology. Applications can be found in 
gas separation, chemical and food and beverage processing industries.  
 
Materials use: waste reduction and recycling  
 
Large potential for energy savings is included in the use of process materials. 
Wastes are produced in the same technological process as the final products 
and the same amount of energy is required either for useful production or for 
waste materials. The process in which less waste is produced is considered 
more energy efficient and also has as a result large cost savings and extended 
production capacity. The reduction in the amount of wastes can be achieved by 
the implementation of special technologies corresponding to the type of industry 
(continuous casting in the steel industry, for example) [27]. Good monitoring 
system including computer control and sensors can improve substantially the 
efficiency of the production process.   
 
In the cases when for one or another reason it is not possible to reduce the 
waste formation or even after improvements made there is still a substantial 
amount of it, the recycling technologies can be applied. Recycling of the 
secondary technology products or wastes from consumers results in energy 
savings in most industries. As good examples can serve the aluminium and other 
metals production, where by melting scrap can a big amount of energy required 
for this purpose can be saved (1/10 of the energy required for melting ore). By 
recycling other materials, smaller but still significant energy savings are possible 
to achieve. 
 
Many energy-saving opportunities are offered by the use of such wastes as 
organic materials included in waste streams, organic origin gases, water and 
steam condense. 
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5.2.3 Case studies on energy conservation methods in industry 
 
All the examples present the short overview of energy audits that were carried 
out at the different industrial facilities by the National Energy Efficiency Office, 
Moldova, where I have been working and involved in some of the described 
activities. 
 
Case Study 1: Wine and cognac factory “Aroma”, Chisinau, Moldova 
 
The main activity of “Aroma” is cognac and strong drinks production, bottling 
these products and also wine bottling. The company is state-owned. At present 
the production level is about 40% of capacity, which amounts at 743,000,0 liters 
wine and 180,000,0 liters strong drinks per ear. The reasons for that are the 
complexities of working in the Russian market after the break of the USSR. More 
than 90% of the production produced by “Aroma” is exported to Russia. 
 
The main production building is five-storied, and comprises a blending hall, 
bottling hall, finished products hall, empty bottles hall and bottle washing section. 
All beverages are supplied to the site in the tanks. Then they are pumped to the 
blending hall for processing and storage. Dry wines are cooled before storing. 
Only certain wines are blended in the blending hall. From the blending hall drinks 
are supplied to the bottling hall where 14 bottling lines are installed. In the 
finished products hall bottles are packed in cardboard boxes.  
 
Electricity, steam, district heat and city cold water are used at the site. Electricity 
is used for process, refrigeration, compressed air production and lighting. Steam 
is used for process and for hot water production. District heat is used for space 
heating. Cold water supplied to the site is used for domestic purposes, for bottle 
washing and for cooling water make-up. The proportion of energy costs of the 
total production costs is 5.5%. 
 
Details about type and amount of energy used in different applications are 
presented in the Table 5.4. There are also shown values of the energy used in 
real and percentile indices. All the data are for 1996. Cold water consumption 
was also included in the total balance. 
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Table 5.4. Energy consumption and cost in different applications at “Aroma”,   
                1996 [25] 
 

Type of 
energy 

Application  Consumption Equivalent 
energy 

Cost 

GJ % USD % 
Electricity Process use, 

refrigeration, 
compressed 
air, lighting, 
auxiliary 
 

615257 kWh 2214.9 23.8 38519 11.5 

Steam Wine heating, 
maintaining 
water 
temperature in 
bottle washing 
machines, 
domestic hot 
water 
 

3896.2 Gcal 4624.2 49.7 211750 63.2 
 

District heat 
 

Space heating 588.3 Gcal 
 

2463.2 26.5 25321.7 7.6 

Water  Domestic use, 
bottle 
washing, 
make-up 
water for 
compressors 
 

76208 m3   59641.3 17.7 

Total   9302.9 100 335232 100 
 

 
The way energy is used at the site is not described in details. The possible 
energy conservation measures that could increase energy efficiency and reduce 
substantially energy bills are shown in the table 5.5. 
 
 
 
 
 
 
 
 
 



 
Energy Conservation in Moldova 
 

____________________________________________________________________ 59 

Table 5.5. Summary of energy savings recommendations at “Aroma” [25] 
Measure Annual savings Investment Simple 

payback 
 GJ USD USD Years 
No and Low Cost (up to 650 USD) 
Replace argon lamps (38mm) on failure with 
krypton lamps (28mm) 

1.5 30.4 Maintenance - 

Thermal insulation of heat exchanger ends  4 17.4 13 0.75 
Switch off water pump and cooling tower fan 
when refrigeration plant is not in use 

125 2174 - 0 

Repair vat cooling system  10 174 Maintenance 0 
Insulate the ends of wine cooling heat-
exchanger  

2 34.8 8.7 0.25 

Thermal insulation of evaporator ends  2.5 26.1 13 0.5 
Insulate non-insulated areas of refrigerator 
pipework 

3 52.2 326.1 6.25 

Modify pipework associated with auxiliary pumps 3 52.2 0 - 
Repair double-glazing 60 260.8 326.1 1.25 
Repair leaking pipework 3000 m3 2826.1 Maintenance - 
Sub-Total No and Low Cost 211 5647.8 687 0.12 
Medium Cost (650 up to 6500 USD) 
Repair/Replace automatic power factor 
correction system 

 543.5 870 1.6 

Replace electric motors on failure with 
equivalent high efficient units 

9 152.2 652.2 4.3 

Replace mercury lamps on failure with high 
pressure sodium lamps 

66 1152.2 5434.8 4.7 

Set correctly/Replace automatic water 
temperature controller  

145 630.4 1195.6 1.9 

Install automatic heating control system  400 1739.1 3260.9 1.9 
Replace/Repair damaged thermal insulation of 
refrigeration pipework 

85 1478.2 2174 1.5 

Use water guns for washing floors and 
equipment 

150 1695.6 2608.7 1.5 

Install special taps and shower heads in hand 
wash basins and showers  

10 543.5 1630.4 3 

Use subsoil waters for washing floors and other 
technical needs 

More detailed study is required 
 

Recover heat from wine before bottling 800 3478.2 4347.8 1.25 
Sub-Total Medium Cost 1,665 11413.1 22173.9 1.95 
High Cost (over 6500 USD) 
Build new boiler-house 100 156521.7 108695.6 0.7 
Implement automatic monitoring system 900 17391.3 60869.5 3.5 
Sub-Total High Cost 1000 173913 169565.2 1 
TOTAL 2876 188147.8 192426 1 
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The saving potential of approximately 14% and 57% of electricity and thermal 
energy, respectively, and 3000 m3 of water has been identified corresponding to 
savings of 31521.7 USD/year. The possibility of installing a new boiler house for 
the site has also been discussed. This would provide additional energy savings 
of about 100 GJ per year, but would give financial benefits to the company of 
108700 USD per year. However, actions by the company are needed for 
implementing this saving potential and thereby reducing the costs of utilities.  
 
In the case of “Aroma”, it was suggested that all of the no cost measures are 
carried out without delay. However, this enterprise will also benefit from the 
Demonstration Project of Monitoring and Targeting currently being carried out at 
the site. M&T setting allows comparison between the utilities consumption and 
the amount of production output, to determine the specific energy consumption, 
to plan energy cost saving targets and to make the reports on a regular basis 
(daily, weekly and monthly). This programme allows analysis of energy 
inefficiency and to take measures very quickly because it is very easy to see on 
the output graph the areas with inefficient utilities consumption such as 
electricity, heat and water during breaks, at night and in the week-ends.  
 
It is estimated that M&T at “Aroma” could save about 900 GJ corresponding to 
17391.3 USD. The investment will amount to about 60869.6 USD giving a simple 
payback period of 3.5 years. 
 
Case study 2:  Dairy “Lapte”, Chisinau, Moldova 
 
The diary is producing milk and various milk products with a capacity of 210 
tonnes raw milk processed per day, however, in 1996 the daily average of raw 
milk processed was 47 tonnes. The main products from the dairy are various 
types of milk, cream, various types of cheese, butter and milk powder.  
 
The dairy was established at the present location in 1977. About 36,000 m2 of 
building area, both in the production and administration sections, are designed 
for being heated, however, the area is not fully heated during the whole heating 
season. 
 
The equipment is mainly of former Soviet Union origin, some of the equipment is 
20 years old. But some of the pasteurisers and the Tetra Pak machines are from 
Western Europe. 
 
The dairy purchases raw milk from collective, state and private farms in various 
districts of the Republic. In addition to raw milk, the dairy receives also whipping 
cream and centrifuged milk as semi-finished products from the Hincesti dairy. 
The dairy sells the final products to state institutions such as schools, 
kindergartens and hospitals and to shops in Chisinau, however, powdered milk is 
sold mainly to countries in Western Europe. The production level in 1996 is only 
one third of the figure for 1994. The main reason for the decrease in production 
is the difficulty in purchasing raw milk at a convenient price from the state and 
collective farms because the milk production at these farms has declined during 
recent years.  
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The main processes can be briefly described as follows. Milk is transported to 
the dairy, it is normally chilled at the milk suppliers before collected. However, 
usually about 10% of the milk received require chilling. After delivery of the milk, 
the vehicle tanks are cleaned using hot water and steam which afterwards is 
drained to the sewage. 
 
When processing the milk it is pumped to the sections for pasteurisation, fat 
separation and homogenisation. The milk and the separated fat are further 
pumped to the individual production sections for sour products, cream, butter, 
cheese and the non-fat powdered milk. For production of powdered milk, two 
stages evaporators connected to steam vacuum pumps and spray dryers are 
utilised. In the evaporators the dry-matter content of the milk is increased from 
8.5% to 40%. The concentrated milk is then transported to the spray dryers 
where water is evaporated to obtain a dry-matter content of about 96%. 
 
The total costs of energy and water were 978260 USD in 1996. Table 5.6 
presents details on consumption, costs, utility costs in relation to total production 
costs and specific consumption. 
 
 

Utility Application Consumption Equivalent 
Energy 

Costs Util. Costs/ 
total 

production 
cost 

GJ % USD % % 
Electricity  Refrigeration, 

process 
equipment, 
lighting 

3325 MWh 11970 12 186489.1 19 3.6 

Steam Processing 20345 Gcal 85185 88 618948 63 11.9 

Water Domestic and 
process use 

154651 m3   176847.8 18 3.4 

Total   97155 100 982285 100 18.9 
 
Table 5.6. Consumption and costs of energy and water at “Lapte”, 1996 [25] 
 
From this comparison it can be concluded that the steam consumption is the 
most important single consumer regarding the costs for the dairy being 
responsible for 63% of the total costs of utilities. Electricity and water 
consumption are each having the same importance, 18 - 19% of the costs of 
utilities. The proportion of utility costs to total production costs is quite high, 
about 19%.  
 
The specific consumption figures should consequently only be used as an 
indication of the efficiency level. Possible main explanations to the high 
consumption values are the very low production in relation to nominal capacity 
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resulting in lower efficiency for the equipment and much fixed, permanent 
consumption distributed on a lower production; high losses in heat and steam 
distribution system, partly due to use of steam for all thermal needs; no 
optimised relation between the energy and water service needs and the supplied 
utilities, e.g. if the cold brine temperature is very low compared to the needed 
milk temperature; low efficiency of the equipment due to older process methods 
and technology low awareness of the staff regarding the consumption resulting in 
low efficiency and much idle operation. 
 
The summary of energy savings recommendations made for “Lapte” are shown 
in the table 5.7 [25] 
 
The savings potential was estimated at approximately 13%, 24% and 17% of 
electricity, steam and water consumption, respectively. However, actions by the 
company are needed to implement this saving potential and reduce the costs of 
utilities. 
 
Part of the saving potential can be implemented by single actions requiring only 
a management decision on the individual energy saving project. However, to 
implement the full potential and to continuously ensure that the energy 
consumption will continue to become more efficient, a permanent energy 
management organisation is needed. Currently no such organisation is 
established at the plant and nobody is responsible for ensuring that waste of 
energy and water is not taking place [data taken from the telephone conversation 
with the energy-engineer Dumitru Muntean]. 
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Table 5.7. Summary of energy savings recommendations at “Lapte” [25] 
 

Measure Annual savings 
 

Investments Payback 
period 

 Unit Money 
USD 

USD  
Years 

Electricity, MWh 
No and Low Cost (up to 650 USD) 
Reduction of losses from cold brine 
system 

40 2869.5 652.2 0.2 

Optimise use of most efficient 
compressors 

92 6521.7 0 0 

Improved compressor control 8 565.2 217.4 0.4 
Sub-Total No and Low Cost 140 9956.4 869.5 0.1 
Medium Cost (650 – 6500 USD) 
Reduction of transformer losses 154 11087 6521.7 0.6 
Reduction of losses from cold stores 70 5000 2174 0.4 
Reduce ventilation 33 2391.4 2826 1.2 
Reduction of leaks 19 1369.5 869.5 0.6 
Sub-Total Medium Cost 276 19847.8 12391.3 0.6 
Total, electricity 416 29804.3 13260.8 0.4 
Steam, GJ 
Medium Cost (3,000 - 30,000 lei) 
Insulation of steam distribution piping 1,280 9130.4 4347.8 0.5 
Insulation of hot water distribution 
piping 

990 7195.6 3913 0.5 

Heat recovery from steam-air mixture 
from spray dryers 

1,100 8043.5 6521.7 0.8 

Sub-Total Medium Cost 3,370 24369.5 14782.6 0.6 
High Cost (more than 30,000 lei) 
Heat recovery from condensate 5,900 42826 10869.5 0.3 
Heat recovery from secondary steam 
for evaporators 

3,400 24782.6 9782.6 0.4 

Heat recovery from cooling water 
from refrigeration plant condensators 

8,000 58260.8 21739.1 0.4 

Sub-Total High Cost 17,300 125869.5 195,000 0.3 
Total, steam 20,670 150239.1 57174 0.4 
Water, m3  
Medium Cost (650 – 6500 USD) 
Reduction of water leaks 25,600 29347.8 6521.7 0.2 
TOTAL  209391.2 76956.5  
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5.3 Residential sector 
 
 
5.3.1 General information 
 
Under the context of present study, the definition of residential sector has the 
meaning of all the locative space, including houses, apartments etc. The most of 
energy in residential sector is used for space and water heating, lighting, electric 
appliances and cooking. The percentage of energy use can be different from 
country to country, depending on the structure of residential sector, which is a 
consequence of the country’s development level. In Western Europe in 
residential sector more efficient equipment is used than in CIS (and CEE) 
countries, for example. This can be taken as an explanation of why in CIS 
countries energy efficiency improvements and energy savings are more 
significant than in Western countries.  
 
Experience shows that energy prices have strong impact on the energy use for 
space and water heating. Prices determine the choice of fuel, share of electricity 
used for these purposes, but it is applicable for the cases in which this kind of 
choice can be easily made. In CIS countries, for example, in apartment buildings 
the choice of energy resources for these purposes is limited by the only 
opportunity of central heating. The main factor that determines the heat load is 
the amount of floor area heated, but the area and the way how space is heated 
very much depends on the GDP of the country, income of householders, 
traditions in heating, housing policy. In CIS countries nowadays can be observed 
a trend of reduction in state and local housing construction and slight increase in 
private single-family dwellings construction.  
 
The transition period is an opportunity to improve energy efficiency. The field of 
implementation of the energy saving measures expands largely and requires 
many efforts, but the results achieved can lead to a huge amount of saved 
energy if implemented properly. 
 
In CIS countries in residential sector are many specific problems that should be 
given priorities for their solving. For example, space heating intensity is high due 
to poor building thermal properties, inability to regulate heating, lack of energy 
saving incentives. In a few words, residential sector was not designed to save 
energy. Energy was largely available and cheap in all the forms. 
 
The quantity of some electrical appliances, such as refrigerators, TV-sets and 
washing mashies in the residential sector of CIS/CEE countries is close to the 
level of Western Europe countries. However, freezers, clothes dryers, 
dishwashers, air conditioners are less common.  Usually these appliances and 
lighting as well, are less energy efficient and have fewer features in the CIS/CEE 
countries than in western countries. This is also one of the fields to work on 
energy conservation features and achieve high amount of saved energy. 
 
Moldova takes part from the CIS countries, so all the specifics and problems 
regarding residential sector are the topics to work on. As it was mentioned 
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before, for Moldova the energy consumption in the residential sector is higher 
than in other sectors of the national economy. 40% of the total energy consumed 
in the country is consumed in the residential sector. The absolute energy 
consumption in the residential sector fell between 1991 and 1995, but the share 
in the energy utilisation sectors have increased from 27.8% in 1990 to 39.5% in 
1995. The apartments in the cities (about 300000) are connected to the district 
heating systems, while in the country side area houses have different local 
heating systems (ovens, boilers). The heat for district heating comes from the 
combined heat and power plants mainly (78%), the rest – from the heating 
plants. 
 
There are several main types of the living places in Moldova: concrete panel and 
stone apartment blocks, clay and stone houses. There are also some variations 
on type of building materials, but these are not so many. 
 
In order to describe the energy conservation measures that are possible to take 
in given conditions, some real examples are described. Of course, the measures 
that were taken are not complete and more possibilities to save energy can be 
found, but it should be taken into consideration that not all of them are applicable 
to the real conditions of Moldova, at least now.  
 
 
5.3.2 Energy saving methods in residential sector. 
 
The energy consumption reduction and the improvement of the thermal comfort 
and air quality in buildings have to be examined in order not to exclude each 
other, but to “work together”. Sometimes exaggerated energy savings methods 
can lead to overheating the house, increase in moisture content etc and results 
in poor air quality because of lack of ventilation. And vice versa, a very good 
ventilation index results in huge energy consumption. It is difficult to find the 
optimal variant of the balanced approach to the thermal comfort in the house. 
Therefore all the time some new ways of improvement can be found.  
 
Energy Conservation is one of the cheapest and environmentally friendly 
sources of energy and actually represents the rational energy use. There exist 
ways to save energy without any substantial changes in the level of comfort and 
life standards. From the whole energy that is used in the residential sector, 79% 
are used for heating, 15% - different thermal energy use processes (cooking, 
water heating etc), 5% are used by electrical appliances, 1% - radio, TV and 
lighting.  

 
There are many possibilities to improve the efficiency of energy use in the 
residential sector and the description of all of them could lead to a volume of the 
energy efficiency guide. But a try to list the most frequently used is made under 
this chapter. Some of them were mentioned already, other will be mentioned for 
first time in this work, but all of them under special conditions lead to the energy 
savings, which is the goal of the present study.   
 
1. Looking at the house from the outside, the main topics of applying energy 
conservation measures are: loft insulation, glazing, draughtproofing and wall 
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insulation.  
• Loft insulation, installed to a depth of at least 150mm can save around 

20% of the heating cost [26]. 

 
 Figure 5.7. Loft insulation 
 

• Double and triple glazing can reduce heat loss through windows by up 
to 50%. Better new energy-efficient glass technology (low emissivity) 
can reduce heat loss by a further 10%. 

 

 
Figure 5.8. Double glazing 
 
The most cost effective time to double-glaze is if windows have to be replaced. 
 

• Draughtproofing. 20% of heat can be lost through draughty, bad-fitting  
doors and windows. The room gets colder because of 
infiltration/exfiltration [26]. 
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Figure 5.9. Draughtproofing 
 
The solution is simple: fit effective draught proofing materials. The work can be 
done by insulation professional, or by the house (apartment) owner. Opening 
windows just for short-time can provide natural ventilation. 
 

• Wall insulation reduces heat loss through walls by up to 60% [26] 
 

 
Figure 5.10. Wall insulation  
 
The insulation can be applied from the internal side of the wall using wooden 
panels, etc. This is not a very expensive way of insulating the house ant the work 
can be made step by step. An important advantage of internal insulation is that it 
is not affected by the weather changes. The rooms insulated from inside are 
warming up faster and keep the heat longer. 
 
1. Inside the house, many measures to take can be found. One of the most 

frequently recommended in case of bad heating system is to install a new 
boiler (if reliable). Also measures regarding heating control, lighting, 
appliances should be taken into account. 

 
• If the boiler is unreliable or needs updating, it can be replaced with one 

that is modern, energy-efficient and correctly sized. Condensing 
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boilers are the most efficient, with an average seasonal efficiency of 
85%. The next best is a high-efficiency, fan-assisted boiler, which runs 
at 70-72% average seasonal efficiency [26]. 

 

 
Figure 5.11. Boiler [26] 
 

• Heating controls. Upgrading heating controls will improve the efficiency 
of any central heating system. These can be choosen from a wide 
range of controls, but four elements are especially important namely:  

 room temperature  
 the temperature of stored hot water  
 on-off times for heating and hot water  
 switching off the boiler when heating is no longer required  

 

 
Figure 5.12. Heating and Hot water Programmer [26] 
 
Upgrading controls can be done at any time, but a good time is when changing 
the boiler. If the heating system is obsolete and there is a lack of regulating 
valves, no bypass, it should be changed in order to increase the efficiency of 
thermal energy use. 
 

• Lighting. In most homes, lighting accounts for 10-15% of the electricity 
bill. It can be saved up to 60% by replacing a 100-watt ordinary bulb 
with an equivalent energy-saving bulb.  
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Figure 5.13. Energy Saving Light bulbs [26] 
 
These use about a quarter of the electricity of standard bulbs and can also last 
up to eight times longer. There are several types of fittings to suit a variety of 
lamp types, and they can be used with special dimmer switches. To ensure value 
for money, the bulb should state that it will last for at least 8,000 hours.  
 
Fluorescent tubes. High frequency ballasts for fluorescent tubes are more 
expensive, but they do avoid flicker and can save about 15-20% energy. They 
are even more efficient than energy saving lightbulbs and are particularly 
suitable for kitchens, halls, workshops and garages.  
Tungsten Halogen Bulbs. These are 50-100% more efficient than standard 
lightbulbs and last about twice as long. They are ideal for spotlighting.  
 
Energy saving lightbulbs should be used in areas where they'll be left on for long 
periods.  
 
One of the conditions of efficient lighting is to use the light just in strict 
correspondence to the needs for it. A big chandelier with a number of light bulbs 
is lighting the whole space but is not appropriate to be used while working at the 
table, reading and other work that needs concentrated light. In this case lower 
capacity bulb can be used. The colour of the walls in the room also influences 
the use of energy for lighting. Light-coloured walls reflect more light than dark 
coloured ones that means that in the light room less lighting is needed than in 
the dark one.  
 

• Appliances. A big amount of energy can be saved if appropriate use 
different house appliances. While cooking, for example is better to use 
steel pan with flat bottom because it has better contact with the stove 
and helps to save some energy and 40% of time for cooking. The size 
of the pan is also influencing the energy consumption. In the case of 
big pan on the small stove it takes more time for cooking, 30% of 
energy is lost when the small pan is using the large stove. The pan 
should be covered, it can reduce the need for energy 2.5 times. If it is 
possible to use less water while cooking, it can also reduce the time 
and energy consumption. Electrical stove can be switched off 5 
minutes before the food is ready, this simple measure would give the 
possibility to use the inertial heat. The use of special equipment, such 
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as microwave ovens, newest coffee machines etc can save 30-40% of 
energy and 60% of time. 

 
Except electrical energy for lighting it is used as well by other electrical 
appliances. Even the possibilities to save electrical energy are limited there are 
some ways to reduce energy consumption, especially at the time when prices for 
electrical energy are quite high. The European Community has introduced a 
labelling scheme for fridges, freezers, fridge/freezers, washing machines and 
tumble dryers. The label tells you at a glance the energy efficiency of each 
model compared with other appliances of the same category. 
 

 
Figure 5.14. Energy Labels [26] 
 
Models labelled 'A' are the most energy efficient, and can use up to less than 
half the energy of a similar 'G' rated model. Remember, therefore to check the 
label and to buy appliances as close as possible to 'A'. 
 
Washing and ironing can save some energy in case of following some simple 
rules. Washing machine should be filled at the maximum and the washing 
programme should be chosen in accordance with the type of clothes and 
depending on how dirty these are. Drying saves the most energy when it is done 
naturally, outside or inside the living space. Electrical dryers usually take too 
much energy and can be used just in case of urgent need. Ironing should be 
started from the clothes that need lower temperature and finishing with those 
that need higher one. 

 
2. Some of other factors that influence comfort and energy use are listed 

below. 
 

• Air temperature in the living space that gives good comfort level is in the 
range of 18 to 200C.  Reduction of the temperature in the room by one 
degree saves 5% of the energy for space heating. Heating the room to 
200C instead of 240C could save up to 20% of the energy [5]. 

• Inside temperatures of the walls, windows, and doors have strong 
influence on the comfort level and energy use for heating and/or 
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ventilation. The wall thickness should be properly designed in order to 
avoid excess heat losses, moisture or, excess heat storage in the room. 
Doors and windows should be chosen in the way to have appropriate 
characteristics. In Moldova wooden double-glazed windows and doors 
satisfy the needs and requirements for good comfort level and heating 
purposes.  

• Air humidity at the comfort standards should be in the range of 35% to 
65%. If the air is dry it creates discomfort and requires more heat in order 
to reach the comfort level (because in the higher humidity conditions one 
gets the feeling of warmer environment at the same temperature, for 
which in dry environment it seemed to be colder).  

• Warm clothes play an important role in energy savings. If the clothing is 
chosen properly, the comfort level could be reached at the lower 
temperature. 

• Hot water economy directly influences the energy use. Taps should be 
closed tight. It is preferably to take 5-minutes shower because it takes 
three times less energy than a bath.  

• The right placement of the house influences very much the requirements 
for energy consumption. 

  
 
5.3.3 Case studies on Energy Conservation measures in residential sector 
 
The mass-produced, pre-fabricated reinforced concrete panel style of apartment 
building construction has been used for many years throughout Central and 
Eastern Europe and the Former Soviet Union to produce cheap housing. This is 
the most common construction method used in Moldova. Up to the end of the 
1980’s, 80% of urban housing and 50% of rural housing was made by this 
method. The problem is that what was originally designed as a “quick fix” to post-
war housing problems when energy prices were artificially low has not been 
changed since. Since the collapse of the Soviet Union energy prices have 
increased drastically and are now approaching World market levels.  
Unfortunately this type of building construction is inadequate from an energy 
efficiency viewpoint.  The concrete panels are relatively thin and are not usually 
insulated.  The panel jointing and sealing methods used are often poor and are 
susceptible to heat loss, dampness and frost damage in winter. 

 
It is clear that the Moldovan authorities responsible for housing construction 
need to undertake a total revision of housing standards, with improved energy 
efficiency as a major priority.  
 
Of course this does little to help the individual apartment owner, who often 
cannot afford to be choosy about the type of apartment he or she buys or rents, 
and often cannot afford to carry out the type of major repairs or improvements 
that would be needed to have any real impact on the energy performance of the 
building. 
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There may be scope to add insulation to the inside of the walls, however this is 
usually only economic and desirable before plastering takes place. External 
insulation can be carried out but is not practical for individual apartment owners.  

 
The doors and windows by Moldovan Building Standards are usually a 
reasonably efficient double glazed design as required.  These will perform 
reasonably well thermally, however, improvement can be made to eliminate heat 
losses due to poor sealing.  Sometimes the sealing around the window and door 
frames is inadequate and can be improved with a suitable weatherproof material, 
for example silicone sealant.  Drafts can be reduced by fitting draft proof strips to 
all opening doors and windows and this is recommended. 
 
Many owners choose to cover over or add glazing to their balconies and this is 
an effective way of reducing drafts coming into the main living area 
 
Case study 1: New Apartment, Chisinau   
 
This energy survey was carried out at a newly built apartment in the Ciocana 
district of Chisinau, Moldova during October 1997. The building is of reinforced 
concrete panel construction on a reinforced concrete frame and is typical of most 
urban high-rise housing in Moldova. Although the main structure of the building 
was erected in 1992, lack of funds meant it was not completed. Nevertheless, 
some individual apartments have been sold to private buyers who then take 
responsibility for completion of internal works, such as fitment of sanitary fittings, 
joinery, plastering and decoration.  The apartment surveyed was privately owned 
and was at an advanced stage of completion. 

 
The apartment has a gross internal floor area of approximately 100 m2.  The 
apartment is classified as a “four room” (based on habitable rooms, i.e. bed or 
living rooms) apartment and comprises the following accommodation: 

• 1 living/dining room 
• 1 living/bedroom 
• 2 bedrooms 
• kitchen 
• bathroom 
• WC 
 

Recommendations made (Table 5.8) are limited only to those that this particular 
apartment owner can reasonably make acting alone.  There is a great potential 
for energy saving in apartment buildings served by district heating systems and 
some of the measures to take are described in the additional comments for the 
residential sector.  

 
Case study 2: Traditional Moldovan Clay and Straw Construction Country House, 
Bacoi, Moldova  
 
The traditionally built country house is situated in the village of Bacoi, just south 
of Chisinau, Moldova during October 1997 and is approximately 30 years old.  Its 
construction is typical of many small country houses and there are many similar 
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houses in Moldova as a whole.  The house has a reasonably large garden used 
for cultivation of fruit and vegetables.   

 
The house is single storey with a gross floor area of approximately 90 m2.  The 
house comprises the following accommodation: 

 
• 1 living/dining room 
• 1 bedroom 
• 1 spare bedrooms 
• kitchen 
• bathroom 

The WC is external. 
 

There is no running water supply, water is instead drawn from a well in the 
garden or from a communal well outside the property. Solid fuels wood and coal 
are bought as required.  There are no other energy supplies to the house. 
 
Case study 3: Traditional Moldovan Stone Construction Country House, Tsaul,  
 
The house is privately owned and situated in the village of Tsaul, northern part of 
Moldova, 450 North Latitude in the mild continental climate. The space heating 
and domestic hot water systems are installed and the boiler heats water for the 
space heating and DHW during the heating season. The electrical boiler 
provides hot water for domestic purposes during the warm period. Boiler is old 
type, oil-fired and has low efficiency. The heating system is natural, one-pipe 
without bypass. Regulation valves are installed just at the boiler and between 
storey connections. 

 
The house has three levels with a floor area of each - approximately 156 m2. The 
total volume measured from the outside is 1250 m3. The house is built in a 
traditional Moldovan style with limestone block walls and a pitched roof. There is 
an independent oil-fired heating system and a traditional-style oven, which is 
also used for heating. Five people live in the house permanently.  
 
In order to improve the existing situation, some recommendations are made in 
order to improve the comfort and air quality in the house and in order to reduce 
the energy consumption. One of the main proposals is to install the active solar 
heating system for DHW mainly. 
 
The investment costs/savings estimations were made based on the existing 
prices (transformed in USD) and economical calculations. It should be noted that 
proposed measures do not reflect all the possible ways to reduce energy 
consumption, just those that were applied or can be applied in the nearest future. 
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Table 5.8. Summary of energy saving measures in residential buildings 
 

Building Utilities Recommendations  Investment  Savings 
 Space 

heating 
Hot 
water 

El. 
energy 

   

New concrete-
panel apartment:  
• walls tiled 

externally and 
plastered 
internally;  

• wooden 
double-glazed 
windows and 
balcony doors 
(100-mm air 
gap 

 
District 
heating, 
(standard 
single 
pipe 
connect.) 
through 5 
radiators 

 
District 
supply 
for 
domestic 
use 

 
Small 
power 
(home 
appliance
s), 
lighting, 
refrigerat
ors  

1. Fit draft proofing to 
all external opening 
doors and windows 

 
 
2. Replace tungsten 

lamps with compact 
fluorescent lamps in 
appropriate cases 

2. 27 USD 
 
 
 
 
2.     13 USD/lamp  

1. Around 
10% of 
apartment 
heating 
costs 

2. 80% energy 
costs per 
lamp + 4.3 
USD saved 
on 
replacem. 
cost 

Clay and straw 
house (1-storey): 
• walls are 

constructed 
from the 300 
mm thick clay 
and straw 
bricks 

• ceiling -  200 
mm thick clay 
and straw 
layer, 
supported by 
wooden joists 

• double-glazed 
wooden 
windows, 
wood/glazed 
not doubled 
external doors 

Brick  
oven, 
heater; 
 
Coal fired 
boiler for 
central 
heating, 
single-
pipe 
distributio
n system 
conn. 6 
radiators 

Water 
tank is 
situated 
on the 
top of 
the 
boiler 
and flue 
gases 
heat 
water.  
Water is 
used for 
domest. 
purpose 

Lighting, 
small 
power, 
cooking, 
refrigera
tion 

1. Insulation of the roof 
space  

2. Draught-proofing  
windows and 
external doors  

3. Installation of a flue 
balancing device to 
control draught 
through the boiler 

4. Insulation of the 
exterior of hot water 
tank 

5. Replacement of  
tungsten lamps with 
compact fluorescent 
equivalents 

 

1. 326 USD 
 
2. 33 USD        
 
 
3. 11 USD    
 
 
 
4.    11 USD 
 
 
5. 13 USD/lamp 
 
          

1. 40       
       USD/year 
2. 13 

USD/year 
 
3. 22 to 33 

USD/year 
 
 
4. 4 USD/year 
 
 
5. 80% energy 

costs per 
lamp + 4.3 
USD saved 
on 
replacem. 
cost  

Stone house 
(basement+2 
stories): 
• walls - 400 

mm-thick 
limestone 
bricks 

• double-glazed 
(50 mm air 
gap) wooden 
windows and 
external doors  

 

Oil-fired 
central 
boiler 
supplies 
hot 
water to 
a single-
pipe 
system, 
cast iron 
radiators 

Water 
tank is 
situated 
on the 
top of 
the 
boiler 
and flue 
gases 
heat 
water for 
domest. 
use 

Lighting, 
small 
power, 
cooking, 
refrigera
tion 

1. Draught-proof all 
external windows 
and doors 

2. Insulate boiler and 
all pipework within 
boiler room 

3. To install bypass for 
the heating system 
and regulation 
valves for every 
heater 

4. To install a modern 
oil-fired boiler 
system, thermostatic 
and time controls 

5. To install a solar 
collector for DHW 
heating and preheat 
for space heating 

1. 70 USD 
 
 
2. 33 USD 
 
 
3. Not estimated 
 
 
 
 
4. 4000 USD 
 
 
 
5. 2481 USD + 

184 
USD/year 
operation and 
maintenance 
cost 

1.   30    
      USD/year 
 
2.   2-3% of    
      heating      
      costs 
3.    Not   
       estimated 
 
 
 
4.    Not   
       estimated  
 
 
5.    113 USD 

 
Some other possibilities to improve thermal comfort and air quality also can be 
examined (roof insulation, newest windows air-conditioning etc.). But these can 
be costly to implement for house owners. So, at the moment the described 
recommendations could be applied in order to achieve some desired results.   
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6. RENEWABLE RESOURCES POTENTIAL IN MOLDOVA 
 
 
6.1 Introduction 
 
Why renewable? The use of solar heat, water, wind, and biological residues for 
energy production is the right, environmentally friendly way to supply energy 
needs. Since fossil fuels, such as coals, natural gas, petrol were discovered the 
intensive use of these has started and as a result their quantity has decreased 
substantially. As a good alternative, the use of nuclear fuel was proposed and 
developed. This is a really good alternative, but after the big accidents (Three-
Miles Island, Chernobyl) which have a harmful consequences the necessity of 
finding other solutions has appeared.  
 
Nowadays, there are many reasons to think about the use of renewable 
resources potential. But the main one is that these resources are RENEWABLE, 
which means that their potential is recovered and is does not decrease in time 
and in use, as in case of fossil fuels. This is the great opportunity for us, today 
still producing 90% of energy produced from fossil fuels. The questions that 
appear are how much of the existing potential is available for us and in which 
way we can use it. There are many studies made on it and different techniques 
describing the way of transforming renewable resources potential into the forms 
of energy that we need.  
 
Another reason to use renewable resources is the ecological effect of the use of 
fossil fuels. The thermal pollution, emissions in atmosphere, solid residues and 
water pollution are just some generally mentioned effects of the environmental 
impact of fossil fuels combustion. 
 
Some particularities of the renewable energy resources are shown in the Table 
6.1. 
 
Table 6.1. Particularities of renewable energy resources in Moldova [2] 

 
Energy 
source 

Characteristics Potential, available in 
Moldova 

Comment  

Solar Intensity of the 
radiation flux I, W/m2; 

angle, θ 

Maximal intensity 
1kW/m2,  
North–1250kWh/m2y 
Centre-1350kWh/m2y 
South-1400kWh/m2y 

 
Daytime only 

Biomass Ground quality, 
insolation, humidity 

content 

Agriculture 140000t 
Viticulture 50000t 
Thermal energy 6⋅

105MWh year 

The big diversity of 
the biomass products 

exists 

Wind Wind velocity w, m/s, 
height over the 

ground surface, m  

75W/m2 at the velocity 
of 5 m/s 

Accentuated 
fluctuation 

Running water Flow rate Q, m3/s; 
Water fall height H, 

m 

Hydro potential of the 
small rivers and 

reservoirs – 50 MW 

Requires dam 
building 
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In the present work there will be described the ways and possibilities of the use 
of the renewable resources in Moldova. As it was mentioned, the use of the 
renewable resources is under the high attention on the world scale, but it is of 
the special importance in Moldova, this country being in the most complicated 
energy situation today.   
 
 
6.2 Solar Energy 
 
The solar energy was the first energy resource used by humans. Actually, this 
type of energy represents the driving force for the life on the planet Earth. The 
wood, – grown by the use of solar energy – was used as a fuel. The fossil fuel, 
which is used for long time already, has appeared also by the intermediate use 
of solar radiation. 
 
The total value of the solar energy that is received by the Earth is 178 ⋅ 109 MW, 
which is 15000 times more than the total energy needs in the world today.  
 
The utilisation of the solar energy is a complex process, which requires a number 
of stages: 

• Reception of solar energy 
• Concentration 
• Conversion into another energy forms 
• Energy storage 
• Transportation, distribution 
• Consumption  

 
The solar energy can be converted into thermal, electrical, mechanical, chemical 
and biological forms of energy. Thermal and electrical forms of energy are the 
widely utilised today, that’s the reason why so much attention is paid to 
conversion into these forms especially. Biological conversion is represented by 
the photochemical reactions of photosynthesis that take place in the green part 
of the plants, which also represents a renewable resource, being used as a 
biofuel. 
 
The domain of the use of solar energy is very wide and includes almost all of the 
human activities. It can be used for domestic purposes and personal – climate 
control in the winter and summer time, hot water, swimming pools, solar 
refrigerators, electricity production by the conversion of solar energy. In 
agriculture – greenhouses, fruits drying facilities, cereals and hay dryers, 
warming up the irrigation water. Industrial use of the solar energy is by the 
dryers, solar ovens, water desalination, heaters, and solar power plants.  
 
Apart from the conventional fuel, solar energy has several very important 
advantages, such as: 

• Represents an inexhaustible source of energy 
• Has a huge energy potential (to satisfy the energy needs of the country it 

could be enough to use the radiation coming over the capital city only)  
• Is available in Moldova 
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• Is dispersed over the whole territory, what excludes the energy 
transportation factor 

• No pollution 
 
There should be mentioned also some drawbacks of the use of solar energy as, 
for example: 

• Low energy intensity 
• Day/night solar intensity changes 
• Variation of the intensity by the season 
• Dependence of the atmospheric and weather changes 
• Converting and storing difficulties  

 
Moldova is situated between 45°25′ and 48°30′ north latitudes and 26°48′ and 
30°07′ east longitudes, 2nd time zone. The possible annual insolation duration is 
4445 to 4452 hours. The real duration represents 50 to 55% of the possible. The 
real insolation duration for the Northern (Bricheni), Central (Chisinau) and 
Southern (Cahul) parts of the country is shown in the Table 6.2.  
 
Table 6.2. Insolation period for the different parts of Moldova [2] 
 

Month North Centre South 
 Hours Days with 

no sun 
Hours Days with 

no sun 
Hours Days with 

no sun 
1 65 15 72 14 75 13 
2 75 12 75 11 85 11 
3 129 8 133 8 144 7 
4 180 4 190 4 191 4 
5 226 3 246 2 245 2 
6 266 1 291 1 286 1 
7 277 1 312 1 306 1 
8 260 1 294 1 288 1 
9 208 2 230 1 232 2 
10 148 5 165 4 184 4 
11 59 15 69 13 79 12 
12 49 17 55 15 62 15 

Year 1942 84 2132 75 2177 73 
 

As it can be seen from the table, the maximum quantity of the solar energy can 
be collected during the summer months, but in the autumn and winter solar 
radiation can be used with a good effectiveness too. In the Northern part of the 
country solar collectors are working effectively 260 hours per year, in the south – 
320 hours per year. 
 
 
6.3 Bioenergy 
 
The term of “Bioenergy” in the context of renewable energy resources has 
appeared in order to define the energy of the biological nature or the energy 
which results from the use of biomass.  Biomass represents the vegetation of the 
Earth, which is estimated at 1800 billion tons of dry mass, which energetically 
represents an equivalent of 30⋅1021 J.  
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A huge biomass potential represent the waste products from the food industry, 
animal farms, wastes from the human activities. The wastes from the human 
activities, apart from the positive moment of having a huge energy potential, are 
also harmful for the environment. There are many ways to utilise this organic 
substances with the reduced pollution effect and production of the biogas, 
alcohol that is used for replacing some hydrocarbons, other important 
substances for chemical, pharmaceutical and food industries.   
 
When talking about the dry substances, the easiest way of transformation of the 
biomass into energy is burning. Burning of the dry substance results in the heat, 
which can be transformed into another form of energy. While talking about the 
plants as a biomass, the use of these as a fuel is becoming problematic because 
of the big volume and high water content. Even in a dry form, the heat capacity is 
low, that’s why it is considered rational to convert this type of biomass into more 
precious fuel. It can be done in chemical and biochemical way and as a result, 
the thermal capacity of this mass is increasing. But it cannot be stated that it is 
the most advantageous way. It should be made a deeper analysis and several 
things should be taken into account. First of all, the cost of the biomass should 
be taken into consideration. It is considered that the fuel obtained from the 
biomass could compete with the fossil fuels in case the cost of biomass would be 
zero. The biomass can be considered having zero cost if it represents secondary 
produce of another sphere of production. In this way, as a biomass can be used 
organic wastes, such as wastewater, garbage. To use the waste products is 
required from the environmental point of view and the fuel obtained from the 
wastes is considered as an accessory product.  
 
The transformation into biogas of the humid materials is one of the old and most 
efficient ways to obtain a new fuel. These are some of the reasons to pay the 
main attention to conversion of the wastes into biogas (methane). The biogas 
results from the activity of the micro-organisms, which transform the organic 
substances in the gas mixture, in which the dominating part is taken by methane 
(60-70%) and carbon dioxide (30-40%).  
 
For Moldova there are two main reasons to pay attention to the bioenergy. First – 
huge quantities of the residues from agriculture, water cleaning systems and 
some other industries (food processing, wine and spirits production). These 
residues being unprocessed are harmful for the environment. And second - 
increasing needs for energy, especially in the situation of lack of own energy 
resources and bad energy connections with other countries. So, for such an 
alternative as the use of bioenergy should be paid a special attention. But before 
talking about the implementation of bioenergy production units and use of this 
kind of energy, the feasibility study should be made in order to analyse how real 
is to use them.  
 
The existent technologies of anaerobic digestion of organic substances are 
based on the biochemical processes in the liquid medium. The most intensive 
the process is taking place at the high humidity (90%). In Moldova the following 
types of biomass can be used for the energy production: 

• Agricultural residues 
• Wastes from the cow farms 



 
Energy Conservation in Moldova 
 

____________________________________________________________________ 79 

• Wastes from the pig farms 
• Sugar cane residues  
• Food canning and wine factories residues 
• Urban refuse 

 
Table 6.4. Wastes quantity and possible volume of biogas produced at the           
                  various production and water cleaning units in Moldova  [2] 
 

Cow farmsi) (19 units) 
Waste quantity, t/day 

i1)
Waste, dry mass, 

t/day  
Waste, dry organic 

mass, t/dayi2)
Volume of biogas, 

m3/day i3) 
587.93 70.685 59.375 15429 

Pig farmsii) (27 units) 
Waste quantity, 

t/dayii1)
Waste, dry mass, 

t/day   
Waste, dry organic 

mass, t/dayii2)
Volume of biogas, 

m3/day ii3) 
1641.6 214.561 182.377 76619 

Sugar cane plantsiii)  (11units) 
Used water flow, 

m3/day 
Impurities content,  

kgCCOiii1)
Reduced content of 

impurities, kgCCO/m3 
per day 

/m3 
Volume of biogas, 

m3/dayiii2) 

25985 1249760 129752 54495 
Food canning factoriesiiii) (9 units) 

Residues quantity, m3/day Impurities content (dry mass) in refuse, 
kg/day 

Volume of biogas, 
m3/dayiiii1) 

Primary (95%) Active (98%) Primary  Active  Total   
2016.8 4457.1 101375 89146 190521 66295 

Urban water cleaning stationsiiiii) (38 units) 
Residues quantity, m3/day Impurities content (dry mass) in refuse, 

kg/day 
Volume of biogas, 

m3/dayiiiii1) 
Primary (95%) Active (98%) Primary  Active  Total   

2616 6871 139755 136911 276666 88127 
Totaliiiiii) (104 units) 

Volume of biogas, m3/day 300965 
 
 

                                                 
i) For caw farms it was taken into account that: 
i1) 35kg - average quantity of waste from one cow, 86.2% humidity 
i2) The part of the organic mass in the dry mass accounts to 84% 
i3) The production flow rate of biogas – 0.260 m3/kg dry organic mass 
ii) For pig farms it was taken into account that: 
ii1) 5kg – average quantity of waste from one pig, 87% humidity 
ii2) The part of the organic mass in the dry mass accounts to 85% 
ii3) The production flow rate of biogas – 0.420 m3/kg dry organic mass 
iii) For sugar cane plants it was taken into account that: 
iii1) CCO – Chemical Consumption of Oxygen -  
iii2) The production flow rate of biogas from the concentrated used water – 0.420 m3/kg CCO reduced 
content 
iiii) For food canning factories it was taken into account that: 
iiii1) The production flow rate of biogas – 0.349 m3/kg dry substance 
iiiii) For food canning factories it was taken into account that: 
iiiii1) The production flow rate of biogas – 0.330 m3/kg dry mass 
iiiiii) This is the total amount of biogas, which can be obtained from the described units.  Per year this 
amount could reach the value of 110 millions tons, which is an equivalent of 60 thousands toe. 
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The organic substance content differs from one type of biomass to another. The 
organic content in the dry mass represents 92-98% for agricultural residues; 85% 
for animal wastes; 73% for bird wastes; 70-73% in urban used water refuses; 32-
56% in solid urban refuses [2]. The dry substance consists of the organic and 
mineral components. The organic part only is giving the positive effect while 
burning or, during the anaerobic digestion process – producing volatile 
substances.  
 
Table 6.4 indicates the quantity of wastes and possible volume of the biogas 
produced from cow and pig farms, sugar cane plants, food processing plants and 
from the water cleaning urban stations.  
 
In reality, in the country exist several times more organic residues then it is 
presented in the table. It was not taken into account the millions cubic meters of 
animal wastes stored near farms, in the ground. This is a big potential to produce 
biogas and organic fertilisers. It would reduce as well the pollution of the ground 
waters and atmosphere. Solid urban refuses are another type of the bioenergy 
source.  
 
Biomass energy potential can cover 7 to 35% of the actual energy resources 
needs in Moldova. Total in Moldova the quantity of organic residues (solid 
substance) is estimated at 2.5 million tonnes per year, from which 70 million m3 
of biogas (calorific value 5500 – 6000 kcal/m3) and fertilisers can be obtained 
[20].  
 
 
6.4  Micro-hydro-energy 
 
Moldova is situated in the Carpatian zone and the medium amount of 
precipitation represent 500-mm per year. This is the amount that assures the 
internal water flows representing the tributaries of the biggest rivers Nistru and 
Prut. These two rivers and their tributaries constitute the main hydro resources of 
Moldova. These resources are not enough to cover the substantial part of energy 
demand of the country, but installation of the micro hydro stations could solve 
the problem of the energy supply in some rural areas situated close to the rivers. 
Moldova is an agricultural country and the rural area population represents 60% 
of total living in the country. That’s the reason to improve the energy supply to 
the rural area and it can be done in the proper way by the use of micro hydro 
stations. The internal small river hydro resources are almost not used in the 
country and the more detailed study should be made on this. Before 1990 the 
energy supply to the rural area was at the high level and the price paid for the 
energy was low, so there was no reason to think about the development of such 
an energy resource as the hydro is. Nowadays the situation created requires a 
State program, which would encourage building of small hydroelectric plants.  
 
The hydro resources of the defined area estimate hydro potential of it. Actually, 
this potential is defined as theoretical, because the real one is influenced by the 
losses of flow, water falling height, different energy transformation efficiencies.  
The theoretical hydro potential is classified by different ways of the use of hydro 



 
Energy Conservation in Moldova 
 

____________________________________________________________________ 81 

resources. Precipitations represent the theoretical energy that could be produced 
using the amount of water failed on the defined area. The theoretical potential of 
the drained water will be lower due to evaporation and filtration. The theoretical 
river hydro potential is calculated on the river length and represents the energy 
of the water flow. The hydro potential of the station is estimated taking into 
account all the losses and transformation efficiencies. In this way, to estimate the 
hydropower potential, calculations should be made step by step from the 
precipitations to the transformation equipment. Water flows of the rivers proceed 
from the hydrological cycles of the nature.  
 
Concluding the topic of hydro resources of Moldova, it should be mentioned that 
the rivers Nistru and Prut present the main hydro potential of the country. 
Average annual water flow of the Nistru is 10.2 km3, water velocity 0.5-1.5 m/s. 
its energy potential is estimated at 4 billion kWh per year. Prut has average 
annual water flow equal to 2.4 km3 with the velocity of 0.7-1.5 m/s. As it was 
mentioned in the previous chapter, there are two hydro power plants in Moldova, 
which are build on these rivers. The biggest one is built near the town of 
Dubasari and has 48 MW installed capacity. Another one is situated on the river  
Prut and was built together with Romania. Capacity, which belongs to Moldova is 
16 MW. There are more than 3000 small rivers and even 90% of them are very 
small, the hydro potential of many of them can be estimated. 10 biggest have the 
potential of 50 MW (Raut – 18 MW, Bac – 7.7 MW, Ialpug – 3.1 MW [2]). The 
total useful potential of the hydro resources of Moldova was estimated at 300 
MW.  
 
The estimated hydroenergy potential represents 700 millions kWh per year. 
Actually the used potential amounts at 320 million kWh per year. The rest of 
available hydropower could be used by small (even private) hydrostations [20]. 

 
6.5 Wind energy 
 
The wind energy potential can be used for many purposes, even mechanical 
energy or converted into electrical. 
 
The disadvantage of the wind as an energy source is its intermittent character. 
But it can be treated as an advantage as well. According to the statistical data, in 
the cold season more energy can be obtained from the wind than in the warm 
season. The energy demand in the cold season is higher also, so wind power is 
a good supplement at that time. The cold-season wind energy potential 
represents circa 60% of the annual.  
 
Nowadays USA (1794 MW), Germany (1576 MW), India (820 MW), Denmark 
(785 MW), Netherlands (305 MW), UK (264 MW), Spain (216 MW), Sweden 
(105 MW), Italy (70MW), China (57 MW) are the leading countries in the wind 
energy production. The wind energy is the developing sector of power production 
all over the world.  
 
From the studies made on the use of wind energy in Moldova can be seen that 
its potential is not so big there. Geographically country is situated not so 
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favourable for developing the wind energy sector.  Average annual wind speed 
has moderate values of 2.5-4.5 m/s, in some places it is higher, up to 6 m/s. It is 
explained by the relief considerations. Low and medium speeds reduce 
considerably the efficiency of wind turbines. Power production decrease in a 
cubic proportion with the speed of the wind decrease. If the speed of the wind is 
higher than the design value, the turbine capacity is not increasing too much and 
this is because of efficiency reduction.   
 
In the northern and central part of Moldova predominant are north-east and 
south-west directions of the wind. In the southern part – south-north direction 
dominates. It was observed experimentally (at the meteorology stations) that in 
the winter, spring and daytime the wind speeds are higher. Daily variations in the 
wind speed and direction (increase) are observed around 13:00, especially in the 
cold season. The calm period is observed in the morning.  
The most important wind zones in Moldova are those situated in delta of the 
Nistru river, close to the Black sea and in the southern part of the country, an 
open field close to the Prut river. Some data regarding the wind speed in 
different places are given in the Table 6.5. 
 
Table 6.5. The wind speeds registered at the different meteorology stations in  

         Moldova [2] 
 

Meteorology station Average 10-years 
speed at 16 m 

height, m/s 

Maximum speed in 
10-years period,  

m/s 

Minimum speed in 
10-years period, 

m/s 
Briceni 3.2 4.3 2.5 
Soroca 5.1 5.3 4.5 
Camenca 4.5 4.8 3.8 
Voroncovo 5.0 5.9 4.4 
Corpaci 3.3 3.6 2.7 
Balti 3.5 2.9 2.8 
Cornesti 4.4 5.0 3.9 
Carpineni 2.9 3.6 2.2 
Chisinau 3.4 3.8 2.6 
Tiraspol 3.4 3.9 3.0 
Olanesti 5.0 5.5 4.5 
Comrat 3.6 4.4 3.2 
Leova 3.4 3.8 2.8 
Cahul 3.9 4.1 3.3 
 
From the table we can see that the big, high capacity wind turbines cannot be 
installed in the country, even in the places with the highest wind speed. But there 
are some possibilities to use small and medium capacity aggregates, which are 
economically acceptable and could be used for agricultural units, replacing 
internal combustion engines and reducing the fuel consumption.  
 
The possible power that can be obtained from the wind turbines that would be 
installed in 15 years, could reach the value of15.5 MW (equivalent to 3.5 tonnes 
conventional fuel per year). The turbines with the 1, 4, 6 kW capacity would be 
largely used. 
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7. STRATEGIES FOR FUTURE DEVELOPMENT OF THE ENERGY   
 SECTOR IN MOLDOVA  
 
The actual situation and structure of the energy sector were described in 
previous sections. The ways of improving the situation and solving problems are 
shown here. 
 
The Energy Sector is a major sector in the national economy of a country. Its 
goal is to cover the demand of the country for energy and energy resources. The 
energy strategy represents the way in which energy sector should be developed. 
On the basis of determined directions decisions on their implementation will be 
taken.  
 
In order to make decisions, a geopolitical situation, real economic situation and 
situation in the energy sector was taken into account. The directions to improve 
the situation should be created for each segment of the energy sector and for 
each energy subsection some ways of solving the problems should be shown.  
 
In order to maintain the viability of the proposed strategy, the following important 
factors have to be taken into consideration: existence of the free market prices 
for energy resources, lack of sufficient financial resources and trends for growing 
consumption of energy for the period up to 2005. Some solutions regarding 
reducing of the dependence of the Republic from one or limited number of 
suppliers, solving financial problem. The realisation of the proposals has to be 
elaborated taking complex actions, at the national level. 
 
There are a number of topics (problems) of the main attention, which should be 
solved in order to assure the stable, efficient and reliable functioning of the 
sector. 
 
 
Economic and technical objectives 
 
From the economical point of view there is a number of topics to work on. The 
main one is to satisfy the needs of the whole national economy and population 
with the energy and energy resources. The realisation of this objective should be 
made under the condition of the energy security of the state. At the same time a 
good energy conservation policy should exist. On the market of energy 
resources prices should be liberalised and competition between suppliers of 
energy and fuel should exist. The started privatisation and restructuring of the 
energy sector production, transportation, distribution and fuel units should be 
finalised. The independent energy regulation agency should work properly on 
controlling, licensing, regulation, elaborating the methodology, tariffs; monitoring 
and approving the energy related topics. The existing small amount of the 
country’s own energy resources should be taken into account and used in a 
proper way. The program regarding the use of renewable resources should be 
created and the implementation step by step should be started as soon as 
possible. It is important to increase the technical and economic efficiency of the 
energy production, transportation, distribution and utilisation. Another important 
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goal is improving the tariff policy in the way that consumers are able to pay for 
the energy used and suppliers are working profitably. At the same time 
measures to reduce the commercial and technical energy and fuel losses should 
be considered of the priority importance. Energy quality, consumption level and 
environmental standards should approach European standards. Also a 
legislation that would assure a proper way of activities concerning energy should 
be promoted for all the segments of the complex sector. 
 
 
Energy security objectives 
 
The energy security of the state should be assured according to the real 
possibilities and the actual situation in the national economy. 
More energy production capacities have to be installed on the right side of the 
Nistru River. The reliability and diversification of the fuel import and self-
balancing in energy production are the topics of the main importance in the issue 
of energy security.  The steps to include the National Energy System into the 
European Energy System have to be made.  
 
 
Steps for the electrical power sector development  
 
As it was mentioned before, the electricity consumption has decreased 
considerably as a result of the reduction of production level. Taking into account 
that all energy facilities are in the bad technical condition (after being used for a 
long time); no investments are made in the existing ones and no new energy 
production capacities are being installed, the proposed program for the 
development of the electric power production sector is elaborated in 
correspondence with the financial possibilities of the country and possibilities to 
bring the private investments. It is oriented at the development of the own 
electric power production units and, at the same time, at the import of energy 
from the neighbouring countries. This program includes: 
• Technical rehabilitation of the CHP–1 Chisinau and CHP Balti and increasing 

of their production capacity; 
• Modernisation and extension of the production capacities of the CHP-2 

Chisinau; 
• Partial rehabilitation of the power production groups of the Moldovan 

Regional Electric Power Plant; 
• Building of new power production units of small and medium capacities 

running on the natural gas. In order to build them private national and 
international investments are required. Total capacity of these units should 
reach 450 MW by the year 2005; 

• Assurance of the parallel functioning of the electrical power networks of 
Moldova and neighbouring countries; 

• Technical rehabilitation and development of the transportation grid of the 
high and low voltage; 

• Adjusting the electrical power network for connection to the European 
Energy System; 
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• Implementing of the new modern monitoring and control system of the 
production, distribution and consumption of the electrical energy. 

 
 
Steps for the thermal power sector development  
 
The situation with the thermal energy consumption is the same as in the case of 
electricity.  In the period 1990-1996 it has decreased 2.5 times and by the year 
2005 just slight increase times is expected. In the period of about 10 years the 
structure of thermal energy consumption in the country has been changed from 
the domination of industrial consumption to the domination of residential sector. 
The prices for fuel have increased rapidly. Other reasons of the reduction in 
thermal energy consumption are obsolete heat generators, transportation 
network and energy utilisation equipment. The development of the thermal 
energy sector should be based on economically efficient and reliable thermal 
energy sources, which should efficiently work respecting the environmental 
norms. In order to achieve this goal, the following measures should be taken. 
• Restructuring of the thermal energy system by the decentralising and 

changing the property status of the system’s units; 
• Thermal energy should be supplied in both ways either district heating 

system (if economically proved and preferably based on the co-generation 
principle) or using the local heat generation units (on gas or liquid fuel, 
economically and technically efficient); 

• Utilisation of the renewable resources as a heat source, main attention being 
paid to the use of solar energy, biomass energy, wind and heat pumps; 

• To the use of the new efficient energy utilisation equipment should be given 
priorities and state programs should appear in order to support it. 

 
 
Steps for development of the gas supply sector  
 
The gas consumption is increasing and therefore to this sector should be given a 
special attention. The program of gasification the country exists and the 
investment projects are expected in order to build the new gas supply pipes and 
to extend the existing ones. Under the program is expected to 
• Build a new gas-pipe connection to the Romanian gas network between the 

localities of Drochia-Ungheni-Iasi; 
• Build a new gas supply pipe to Chisinau and to improve the gas supply 

system in the central part of the country; 
• Renovate and modernise the gas pressure regulation stations; 
• Create a national system of monitoring, measurement and control of the gas 

import and consumption; 
• Build a underground gas reservoirs; 
• Estimate the own gas reserves in the south of Moldova. 
 
 
Steps for development of the solid and liquid fuel sector  
 
In order to improve the situation in this sector is expected to: 
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• Create the organisational, legislative, economical basis for the import, 
transportation, stock and commercialisation of the oil products on the 
country’s market; 

• Diverse the sources of the import of coal and oil products (other eastern, 
western and Gulf countries); 

• Finalise the construction of the oil terminal in Giurgiulesti, of the oil 
transportation  network; 

• Investigate and estimate the country’s own oil resources. 
 
 
Energy Conservation issues  
 
Energy Conservation issues in Moldova have become a first priority topic. The 
proper energy conservation measures would contribute to the reduction in 
energy resources consumption, respectively reduction of the fuel expenses. At 
the same time, it would reduce the expenses for the extension of the energy 
producing capacities. This goal can be achieved by 
• Implementation of national and local energy conservation programmes; 
• Implementation of the energy efficient technologies in the industry, agriculture 

and residential sector; 
• Modernisation of the energy equipment in the production, transportation, 

distribution and utilisation branches. To the co-generation technologies 
should be paid more attention; 

• Measurement of all energy flows and a proper monitoring system should be 
provided; 

• Development and use of the renewable resources at the large scale; 
• Improvement of the transportation sector, development of the traffic systems, 

use of the efficient vehicles; 
• Improvement of the  centralised thermal energy supply system, 

implementation of the local heat production units, automatization of the 
energy supply and utilisation system; 

• Utilisation of the high-efficiency light bulbs and electrical home equipment 
etc; 

• Elaboration of the norms and legislative documents regarding energy 
efficiency regulation, standards, design and construction norms; 

• Control and expertise of the new projects regarding energy utilisation 
efficiency, energy audits elaboration in an obligatory mode, which would 
rouse the activities of the National Energy Efficiency Office and of the State 
Energy Inspection Office; 

• Creation and maintaining of the demonstrative zones in order to increase 
public awareness in the energy equipment, efficiency and energy 
conservation methods; 

• Implementation of the economical stimulation mechanisms in order to offer to 
the population some incentives to save energy; creation of the rational energy 
utilisation funds in order to provide financial assistance to the energy efficient 
projects, research in this domain, elaboration of the new technologies; 

• Implementation of the educational program in the schools, higher education 
institutions, for population, industrial and agricultural companies managers 
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and other interested organisations regarding energy efficient consumption, 
energy savings, new technologies. 

 
 
Environmental protection issues 
 
In order to reduce the negative impact of the energy sector on the environment it 
should be taken the steps of: 
• Implementation of the new technologies and equipment in order to reduce 

the emissions of harmful substances to the admissible norms; 
• Increasing of the energy efficiency in all the energy production, 

transportation, utilisation sectors; 
• Substitution at the maximum possible level of the oil and solid fuels with the 

less pollutant gas and renewable energy resources, inclusive for the 
vehicles; 

• Implementation of the norms and standards in order to reduce the  harmful 
effect of toxic substances, inclusive for the vehicles; 

• Elaboration and implementation of the economical stimulation mechanisms 
for the environmental protection in the energy domain.  

 
 
Energy market and tariffs policy issues 
 
Energy market should be created and work in the conditions of: 
• Decentralisation and privatisation of the energy units. Creation of a private 

energy enterprises would create an competitive and efficient environment, in 
which the energy producers, fuel suppliers can activate in the healthy 
economical and financial relations that would be profitable for them and for 
consumers; 

• Development of the energy complex by drawing in private investments; 
• State promotion and support for creation of economical infrastructure of the 

energy market; 
The way of the functioning of the energy market should be directed to the 
minimisation of the energy prices and increasing the quality of the energy service 
(quality, supply, distribution, payment etc). 
The promotion of the tariff policy in energy sectors should be based on the 
following principles: 

• Tariffs will contribute to the reliable supply of the energy at the minimum 
price, which will include the production, transportation, distribution and 
supply of electrical and thermal energy and energy resources; 

• Tariffs should include the following expenses: operational costs including 
the interest rates, exploitation and environmental protection costs, 
reasonable profit rate, maintenance cost for the reserve capacities, taxes; 

•  At the tariffs regulation it should be taken into account the energy security 
of the state, market structure, state import policies, exchange rate, inflation 
rate; 

• It should be installed ceiling tariffs for the energy and fuel and their 
adjustment should be made in correspondence with the prices change for 
imported fuel, electrical energy, exchange and inflation rates; 
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• In the beginning the tariffs for electrical energy, thermal energy and gases 
will be established to be the same for all the categories of consumers. But, 
afterwards those will be changed step by step and will depend on the level 
of voltage, season, consumption zone, installed capacity, time of the day. 

 
 
 Legislation and normative 
 
New legislation and normative should be created and those that exist already 
should be improved and used in a proper way, including: 
• Improving the actual and creating the new legislation regarding the energy 

market regulation; 
• Promotion of the documents , which would assure the appropriate way of the 

energy complex work, such as the law of the oil market, law on thermal 
energy, energy conservation law etc; 

• Revision of the technical norms on exploitation, revision etc. 
 
 
Other issues 
 
Some other topics, such as stuff training and technical-scientific policy; 
international collaboration should also be treated under the question of energy 
strategy and development program. 
According to the development and restructuring goals technical-scientific policy 
should provide: 
• Investigations in the domain of development of the national energy system, 

improving its structure and management, improving the ecological situation, 
increasing the economical and technical efficiency, creation of the scientific 
criteria of the energy policy; 

• Scientific, technical and economical argumentation of the optimal variants of 
energy supply, diversification of the import of energy resources; 

• Elaboration and implementation of a new technologies of the energy 
production, transportation, distribution and utilisation at the local, national or 
international level; of a new efficient energy equipment; new energy sources. 

The training should be organised in the schools and other educational 
institutions in order to make students familiar with the importance of the energy 
issues. Training for the energy stuff should be accentuated on the giving 
information about the new efficient technologies, study visits in the industrially 
developed countries should be organised, and stimulation mechanism must be 
elaborated for the energy specialists. 
International collaboration should have the goal of integrating the national energy 
policy into European and International ones. It is not possible without the fruitful 
collaboration with the European Union, World Bank, CIS-countries and other 
industrial countries. 
 
In order to realise the energy sector development special programs should be 
elaborated at the state level. Especial accent should be made on the private and 
foreign investments and this way should be treated as the most realistic one 
while solving the problems in the energy sector of the Republic of Moldova. 
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It is very important for a country not only to have a strategy of the energy sector 
development, but also to be able to implement it. In the case of Moldova, which 
is in a critical economic situation, it is very difficult to make any steps that require 
financial support. But the issues that can be implemented without or with low 
expenses should be considered of the first priority. 
  
Final considerations 
 
The present study was aimed at identifying the energy conservation potential in 
energy utilisation sector and making a link between energy conservation and 
environment on the example of Moldova. Republic of Moldova is a new state that 
was formed after collapse of Soviet Union, a component part of which it was. As 
many countries that have gained their political independence, Moldova is in 
transition period and faces many difficulties of political, social and economic 
character.  
 
Energy sector of Moldova is under restructuring and privatisation process. This 
causes many difficulties in securing energy supply and offering energy services 
at the desired level. One of the most important reasons is low energy efficiency 
level in all branches of the energy sector and especially in energy utilisation 
sector. For the deeper analysis of the possibilities to save energy, industrial and 
residential sectors were chosen, as these are the main energy consumers in the 
country.  
 
 Efficient use of energy resources reduces the environmental impact from the 
energy sector. Starting to save energy at the end-users level will give a “chain-
reaction” effect, which will lead to improvements on higher levels and will have a 
beneficial environmental effect. This is the reason of a closer watch on the 
interdependence between energy conservation and environment. 
 
As the use of fossil fuels aggravate the environmental problems, it was logical to 
have a look on the renewable energy potential in Moldova. Taking into 
consideration the energy conservation programme, possibilities of the use of 
renewable resources, economic situation and particularities of the energy import 
the energy strategy was created and adopted. The main issues of this strategy 
are presented in the last part of the study. 
 
For the future work it could be suggested a study on the energy systems of 
developed countries, their infrastructure, energy conservation and environmental 
programs, renewable resources use. A try to apply the appropriate parts of their 
experience in the Moldovan conditions could be of special interest.
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APPENDIX  
 
Million tonnes of Oil Equivalent (Mtoe) [27] 
 
For the purpose of presenting its energy balances the OECD has adopted 
tonnes of Oil Equivalent as the unit of account. 
 
One tonne of oil equivalent (TOE) is defined as 107 kilocalories (41.868 
gigajoules). This quantity of energy is, within a few per cent, equal to the net heat 
content of 1 tonne of crude oil. 
 
               1 Mtoe = 4.1868 x 104 TJ  
               1 Mtoe = 107 Gcal  
               1 Mtoe = 3.968 x 107 MBtu  
               1 Mtoe = 11630 GWh 
 
 
General Conversion Factors for Energy [27] 

 
 

To: 
 

TJ 
 

Gcal 
 

Mtoe 
 

MBtu 
 

GWh 

From: Multiply by:     
TJ 1 238.8 

 
2.388 x 10-5 

 
947.8 

 
0.2778 

Gcal 4.1868 x 10-3  1 10-7 

 
3.968 1.163 x 10-3 

Mtoe 4.1868 x 104  
 

107 
 

1 
 

3.968 x 107 11630 

MBtu 1.0551 x 10-3  
 

0.252 2.52 x 10-8 
 

1 
 

2.931 x 10-4 

GWh 
 

3.6 860 8.6 x 10-5 3412 1 
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