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1. Introduction 
Energy efficiency (EE) is the level of service provided by a unit of energy, but it can also be the level of service provided by a unit of expenditure (Boardman 2004). The improvement of energy efficiency in buildings means the reduction of energy consumption per square meter of floor area. One of important consequences of EE improvement in the building sector is the reduction of greenhouse gases (GHG) emissions and, consequently, the mitigation of its contribution to climate change. There a lot of other co-benefits of energy efficiency improvement in the building sector. 

First of all, energy efficiency of the building sector enhances local air quality, contributing thereby to the improvement of public health and avoidance of structural damage to buildings and public works. The diffusion of more energy efficient technologies in buildings makes the quality of life higher and increases the value of buildings. 

Secondly, the implementation of energy efficient technologies achieves substantial learning and economies of scale, resulting in costs reductions (Metz et al. 2007).

Thirdly, the investments in energy efficiency often have a positive impact on employment rates by creating additional jobs and business opportunities (Jochem and Madlener 2003). The European Commission estimated that a 20% reduction in EU energy consumption through energy efficiency improvement by 2020 can create about one million new jobs in Europe (European Commission 2003).

Another benefit of energy efficiency improvement in the building sector is the reduced energy bills of households. This benefit is especially important for low-income households, which in case of reduced energy costs can afford more adequate energy services and equipment (Metz et al. 2007).

Finally, co-benefits of energy efficiency of buildings include improved energy security and system reliability (IEA 2004b). This benefit is quite important for European Union it has a high dependency on energy imports. Energy efficiency can reduce the level of energy dependency and, consequently, increase energy security, as well as generate additional macro-economic benefits because reduced energy imports will improve the trade balances of importing countries (European Commission 2003). 

Thus, the improvement of energy efficiency has a lot of benefits, which are acute for most of the countries in the world. However, to use these benefits a country has to develop a comprehensive policy mix to address the barriers to energy efficiency. The existence of these barriers can be explained by the technological understanding of path-dependency theory.
1.1. Path-dependency theory and energy efficiency market transformation

According to this understanding, once the technological path has been chosen it is very difficult to change it, even for more efficient one, because of accompanying costs and established behavioral patterns (Altman 2000). The chosen path or solution might be “locked-in or become a permanent or a stable equilibrium” (Altman 2000). That means that once a certain technological mix has been accepted and became to be used widely in an economy, it is very hard for producers and consumers to switch to another technology, as it is, usually, involves additional costs (David 1985 and Arthur 1989).
According to traditional path-dependency theory (David 1985 and Arthur 1989), the technology dominant on the market is less efficient than new innovative technologies, which only entering the market.  The reason for it is the argument that a technological system chosen first has an advantage of increasing returns which increases over time. It is assumed that productivity and related costs are time-dependent so that newcomers to a market would face a competitive disadvantage compared to the technologies which are already at the market and this would prevent them from beginning the process of catch-up (Altman 2000). And this situation can take place even if the effectiveness of a new technology is or is becoming higher over time than the existing one. Even if the economic agents know about the higher efficiency of a new technology, it is difficult for them to choose it, because the cost of changing the technology for a new one are higher than the costs of utilization of the inefficient one (usually in the short-run). Thus, once locked-in, the inefficient technological solutions cannot be displaced by market forces alone. The higher efficiency of new technological solution does not generate the economic forces itself to displace the inefficient technological regime.
In terms of energy efficient technologies in the building sector, this means that the market cannot transform quickly from old inefficient technologies to new more energy efficient ones, due to certain barriers. Consumers are not providing a pull towards energy efficiency, usually because they are ignorant of (or indifferent to) the range on the market, or the energy implications of their purchases. Producers are usually aimed at maximizing their profits, so without additional incentives they are unlikely to switch to the production of energy efficient products. Without a positive design focus from manufacturers or a clear demand from consumers the market will not deliver energy efficiency naturally (Boardman 2004). 

Therefore, to reduce existing barriers and provide supply and demand for energy efficient products and technologies, certain actions (co-called interventions) from the outside of the market should be made. A market intervention is “a strategic effort by a utility and other organizations to intervene in the market, causing beneficial, lasting changes in the structure or function of the market, leading to increases in the adoption of energy efficient products, services and/or practices” (Schlegal et al. 1997). Such interventions are usually caused by the implementation of different policy instruments, aimed at increasing energy efficiency. 

The barriers, hindering EE market transformation in the buildings sector and the possible market interventions (policies) aimed at reducing these barriers are considered in Table 1.
The process of reducing these barriers resulting from a market intervention and evidenced by market effects, which are likely to last after the intervention is withdrawn, creates market transformation. In this regard, EE market transformation is a change in the structure of a market or the behavior of participants in a market that is reflective of an increase in the adoption and the volumes of purchases of energy-efficient products, services, or practices and is causally related to market intervention(s) (Rosenberg et al. 2009). 

Thus, from the considerations given above, it can be concluded that the market would autonomously deliver energy efficiency improvements only if producers could benefit from it or if the customer is particularly strong. In all other circumstances, energy-efficient technologies are brought to market as a result of policy (Boardman 2004). Therefore, market transformation is mainly caused by policy change. It is also shown that. However, the policy change, which is accompanied by the development of certain institutions, can also be explained by the path-dependency theory. In this regard, the set of conditions within a country constitutes a certain path of a country’s development, which to a certain extent determines the development and effectiveness of policy measures. 

Table 1. Major barriers to EE in the building sector and possible policy instruments to reduce them
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1.2. Energy efficiency policy development and energy efficiency regimes

Policy change can occur as a result of past experience or availability of new information (Green and Collins 2008). For example, “new information” which stimulated the introduction of energy efficiency policies in European Union was oil prices shock of 1970. At this time energy policy began to focus on overcoming energy shortages and the need for new fuel sources (Blumstein et al. 2000). Energy-efficiency has been improved considerably since the 1970s. Next to government policies energy-efficiency improvement resulted from a response to energy price increases and supply uncertainties, as well as independent technology improvements (Klessmann et al. 2007). Energy-efficiency policies have got a new stimulus when the European Union declared that it wants to accelerate energy-efficiency improvements to 2% per year as part of its strategy to combat climate change and secure energy supply (Klessmann et al. 2007). 
The development of energy efficiency policies which is taking place due to the analysis and evaluation of the work of current instruments can be explained by the concept known as “policy learning”. As (Greener 2002) states, policy learning “considers policy legacies to be one of the most significant elements in determining present and future policy”. In this relation, such a strategy of policy development can also be explained by the path-dependency theory in respect of change: “the trajectory of change up to a certain point constrains the trajectory after that point” (Kay 2005). In other words, the initial policy decisions can determine future policy choices (Green and Collins 2008). Therefore, in relation to current policy choices, past decisions have to be considered as institutions as path dependency presumes that “policy decisions accumulate over time; a process of accretion can occur in a policy area that restricts options for future policy-makers” (Kay 2005). This statement fits the historical institutionalism framework, according to which “not just the strategies but also the goals actors pursue are shaped by institutional context” (Thelen and Steinmo 1992). That also means that “once a set of institutions is in place, actors adapt their strategies in ways that reflect but also reinforce the logic of the system (Thelen 1999). In this regard the concept of energy efficiency regime occurs. 

A definition of a regime is borrowed from O. Yung contribution and considered as a number of national and international institutions and practices which are related to the usage of natural resources (Young 2001). Regimes are distinguished between “soft” and “hard” regimes. The soft regimes are those which provide economic incentives for the economic agents in efficient demand-side management. State budget is only indirectly involved, market mechanisms are prioritized. Hard regimes represent a number of legally binding objectives with a number of budgetary mechanisms of subsidies and tax incentives.   This viewpoint helps integrating an institutional analysis into an understanding of energy efficiency regimes effectiveness.
Energy or resource regime change can be targeted at three different levels (Goulder 2007): level of primary sources, which concerns development of alternative energy sources; level of energy transformation, which relates to the efficiency potential of electricity and heat sectors; and level of demand-side management, which represents the energy consuming sectors. Our specific objective consists in demonstrating the level of regime formation at the third, the most difficult level, of energy efficiency regimes in demand-side management in Russia and three largest European economies: France, Germany and the UK. The comparative analysis would help to outline institutional limits of the best-practice transfer. 

The present article constructs a comparative analysis in three stages: (1) comparison of general and case-specific EE policy mechanisms and trends in their development; (2) determining the types of energy efficiency regimes in the analyzed EU countries and Russia; (3) outlining institutional outcomes in terms of regimes. 
2. Energy efficiency policy as a driver of market transformation

In the European Union in1970s there was the concern with energy shortage was on the political agenda. It leaded to a policy of energy conservation. In this regard, this concern was one of the structural factors, which drove the policy development. Energy conservation was mainly associated with sacrifice: less comfort, less travel, etc. Later as a result of “political struggles” this perception was replaced by the view of energy consumption as a new, low-cost, source of supply that could be delivered via various demand-side management (DSM) efforts. This policy shift of the 1970s had caused certain institutional changes in the 1980s and 1990s, such as introduction and following strengthening of building regulation, appliance standards, subsidizing more efficient appliances, lighting, promoting energy service companies which provide business entities with energy efficiency consultations and improvements, etc.

In the early 1990s, the next step of institutional change was made when the possibility of systematically intervening in the buying and selling of energy-using goods upstream from the end-use consumer had become a part of energy efficiency policy. In this context the term of market transformation was introduced for the first time (Blumstein et al. 2000). 
In the EU states (MS) since the mid-1990s the EE market transformation has been strongly framed by EU Directive. The development of EU Directives followed a path from general aims to reduce CO2 (Council Directive 93/76/EEC of 13 September 1993 to limit carbon dioxide emissions by improving energy efficiency (SAVE)) to more concrete EE requirements (e.g. Directive 2005/32/EC on eco-design requirements for energy-using products). Another trend in EU Directives’ evolution is moving from standards for certain technologies or products (e.g. Directive 96/57/EC of 3 September 1996 on energy efficiency requirements for household electric refrigerators, freezers and combinations) to requirements for different sectors of economy (e.g. Directive 2002/91/EC of 16 December 2002 on the energy performance of buildings (EPBD)). Evolution of EU Directives is also going towards making the provisions and enforcement for MS more stringent (e.g. recast of EPBD requires higher energy efficiency of buildings: by 31 December 2020 all new buildings should be nearly zero energy).

Thus, the evolution of European Union policy in respect of energy efficiency is going towards broadening the scope of issues covered and making Directives for the Member states more stringent. These processes reduce different barriers to market transformation and help the states to overcome the lock-in effect of inefficient developmental path. It can be illustrated by the dynamics of energy intensity in chosen EU MS (see Figure 1). Figure 1 shows the decrease in the energy intensity in all three countries, which, generally, means the energy efficiency improvement, which is achieved by the implementation of the policy programs, reducing the overall energy and electricity consumption (Belyi 2009). 
As for Russia, it has much shorter history of EE policy development (about 15 years). However, it also follows the path from general (and declarative) EE goals to more specific EE measures, which can be implemented. The main energy policy targets of Russia are presented in its Energy Strategies (ES). All three ES (of 1995, 2003 and 2009) noted the importance of EE. However, the provisions only of the last one have been supported by federal legislation
.  The first Federal Law of Russian Federation “On energy efficiency” No. 28-FZ dated 3 April 1996 had a declarative nature and hardly any proposed EE measures were implemented in Russia (Tissot 2009).  
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Energy intensity in Russia also was decreasing from 1991 to 2007 (see Figure 2), however, not due to energy efficiency improvement. During the 1990s the country’s energy intensity increased in spite of the general economic depression and the fall in per capita energy use. During the initial stage of transition process (1990-1995) the poor energy productivity of Russian economy deteriorated greatly. In the early 2000s the economic recovery caused the demand increase. Consequently, the energy intensity of Russian GDP declined significantly in 2000-2006. However, the economic recovery has been marked by an absence of effective national energy efficiency policies, unbalanced energy pricing policies, the lack of proper legislation and regulations in the energy field, institutions and general public awareness of energy saving opportunities (PEEREA 2007). Thus, the considerable has resulted “from structural changes and economy of scale effects, while loading up old, built back in the Soviet era, production facilities” (Bashmakov et al. 2008). In other words, during the analyzed period EE market transformation towards higher energy efficiency did not take place in Russia.
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In comparison with developed countries Russia has a very high energy intensity (Mitthone 2010). Figure 3 presents a comparative dynamics of energy intensity in Russia, France, Germany and the United Kingdom in 1992-2007.
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Thus, for Russia it is very important to reduce its energy intensity. It can be achieved through best-practices transfer from developed EU countries, such as France, Germany and the UK. In this regard, it is important to understand what trends are typical for these countries. In the following sections they are analyzed for four groups of policy measures: command-and-control (CAC), budgetary, market-based and information mechanisms.
2.1. Command-and-Control mechanisms
CAC mechanisms can reduce the barriers of cost competitiveness by providing regulations which allow trading only energy efficient products at the domestic market, thereby, excluding inefficient, and usually cheaper, products from the market and increasing competitiveness of efficient ones. In the building sector CAC mechanisms can reduce such barriers both for energy efficient technologies (products) and for buildings themselves. 
These barriers are usually addressed by standards and building codes. They can be applied independently to different parts of the buildings (e.g. envelope, cooling and heating systems, etc.), technologies (e.g. boilers, pumps, etc.) and appliances. It was the case of France, according to the earlier regulation, which introduced requirements separately for hot water boilers (1994), building envelope and energy service (1974). However, the development of the regulation follows the path towards performance-based approach, which presumes the requirements for the energy performance of the whole building. Such a regulation was introduced in France in 2005 and included the limitations of the total energy use for heating, hot water, ventilation, air conditioning and indoor conditions.
In Germany the situation is similar. Thermal Insulation Ordinance regulated heating energy demand which was in force from 1977 to 1983, while the heating system was addressed by the Heating Operation Ordinance (from 1978 to 1989) and Heating Installation Ordinance (from 1979 to 1994). The latter two ordinances were amended in 1982 and combined in 1989 into the Heating Installations Ordinance and again amended in 1994. Besides, from 1988 to 2002 the Small-Scale Combustion Plant Ordinance was in force, covering the limitation of the maximum exhaust losses of boilers. However, all these regulations became out of force by 2002 when the Energy Conservation Ordinance (EnEv) was introduced. EnEv is based on an integrated approach, which covers heating supply and heating demand in buildings. This approach includes an energy performance indicator based on the primary energy demand of a whole building. The example of Germany demonstrates the other trend in building codes development: making them more stringent, either trough amendments to existing regulations or through the adoption of new ones (OECD/IEA and AFD 2008).
The same trend can be seen in the development of the building regulation in the United Kingdom. For the first time it was introduced in 1984 in England and Wales, setting standards for the design and construction of buildings in England and Wales. This regulation combined both technology- and performance-based approaches including the minimal standards for energy performance of a building together with individual aspects of buildings: the design and construction, insulation, fire safety, access to and use of the building, etc. Since 1990 these regulations have been steadily becoming stricter and the requirements for energy efficiency of new buildings have increased by 70% (OECD/IEA and AFD 2008).
The same trend is true for Northern Ireland and Scotland as they have separate building regulations from England and Wales. In Scotland building regulations were updated in 2007, requiring higher energy efficiency in buildings. New stricter requirements are spread on the thermal performance, insulation, windows (all windows are to be double glazed) and boilers. In Northern Ireland building regulations started to be updated from 2006 to establish more energy efficient standards for new residential constructions, non-domestic buildings, houses and flats. The UK government has also announced the intention to raise standards by a further 25% in 2010 and 44% in 2013 for new dwellings. 

In the UK the transfer from technology-based to performance-based building codes is not complete yet. However, the announced governmental target to make all new dwellings net zero carbon emissions by 2016 presumes setting standards for an entire building rather than for separate technological elements. 
Thus, there are two main trends in CAC mechanisms’ development: transfer from technology-based approach to performance-based one and increasing in stringency of building regulations. These trends play a very important role in stimulating market transformation in the building sector as it creates a closed-loop cycle of reducing the barriers to energy efficiency. 

As it has been noted above building regulation can reduce the barriers of cost competitiveness to energy efficiency and make products and/or buildings with higher energy efficiency more attractive at the market. At the same time CAC mechanisms can provide the establishment of certain actors (e.g. energy efficiency agency) to monitor and control the compliance to the regulation. It, in turn, reduces administrative barriers to energy efficiency. All the analyzed countries have special actors dealing with energy efficiency issues. In France it is Agency for Environment and Energy Management (ADEME), in Germany it is German Energy Agency (Deutsche Energie-Agentur GmbH, DENA) and in the UK these are Energy Saving Trust (EST) and Carbon Trust (CT).
Reduction of the cost competitiveness and administrative barriers increases the supply of energy efficient products and/or buildings. Suppliers become interested in informing customers about advantages of such products, addressing, thereby, the information barriers to energy efficiency. Reduced information barriers and competitive price of products and/or buildings with higher energy efficiency increases demand for them and their market penetration begins to grow. This fact further reduces their costs making such products and buildings affordable for more people, including those with lower income. It means the reduction of the barriers of cost competitiveness for broader range of people, who, in turn will change their behavior choosing more energy efficient products and buildings.
This conclusion can be illustrated by the example of the considerable increase in market penetration of coated glazing in France, Germany and the UK due to the adoption of respective thermal regulations between 1994 and 2006. This technology was introduced in all these countries by mandatory regulations as more energy efficient. By 2007 it resulted in 70% increase in coated glazing market penetration in France, 87% increase in the UK and 90% growth in Germany in comparison to 1990 (OECD/IEA and AFD 2008).
Energy-efficient coated glazing gained a greater market share in Germany and the UK in comparison with France, because the last one had less strict regulation and lower enforcement (Martin et al. 1998).
CAC mechanisms increase market penetration not only of separate technologies but also of the building sector itself. For example, in France after the improvement of the building codes in 2003, the overall energy efficiency in the household sector increased by 12.6% in 2004 compared to 1990 baseline, due to progress in space heating (15% improvement in EE) and large electrical appliances (13% improvement). In Germany heating consumption of the building stock had decreased by 35% between 1977 and 2002 primarily due to much stricter insulation standards for new buildings. In the UK building regulations have proved their relevance, having improved energy efficiency in buildings indirectly by making the choice of the builders more energy efficient (OECD/IEA and AFD 2008).
It is difficult to determine whether CAC mechanisms’ development in Russia follows the same trends as analyzed European countries, because energy efficiency policy itself is a relatively recent phenomenon in this country. As was shown above in EU countries the first regulations related to energy performance were adopted after the Oil crisis in the mid 1970s, while in Russia the first regulation mentioning energy efficiency – the Federal Law “On Energy Conservation” was introduced 20 years later – in 1996. Besides, this Law had a declarative nature and measures proposed by it have never been implemented. Unlike analyzed EU countries, this regulation was neither amended nor replaced by a stricter one for a long time. Only in 2009 a new Federal Law on energy efficiency - the Federal Law No. 261-FZ “On Energy Savings and Energy Efficiency Increase and Amending Certain Legislative Acts of the Russian Federation” (hereafter – “Law On Energy Savings”) - was adopted. It contains more concrete requirements towards improvement of energy efficiency also in the building sector and the deadlines for their achievement. 
Besides the Federal Law several construction standards were introduced at the beginning of the 2000s in Russia, called SNiPs. These are separate regulations on thermal performance of buildings (SNiP 23-03-04), on energy performance of single-family buildings (SNiP 31-02-2001) and multi-family houses (SNiP 31-01-03). All together they constitute Russian building codes, combining technology-based and performance-based approaches. However, current construction regulations pay very little attention to energy efficiency issues. Thus, as a part of the implementation of the Law “On Energy Savings…” they are going to be improved in terms of energy efficiency requirements. According to the Decree of the Ministry on Regional Development №262 of 28 May 2010, Russian building codes are going to be strengthened in 2011, 2016 and 2020. Each improvement presumes the construction of buildings with higher energy performance in comparison with current requirements. Thus, they are mainly based on performance-based approach. 

The analysis of Russian CAC mechanisms demonstrates the tendency to follow a developmental path with the trends similar to those in the regulations of the EU countries: towards more stringent energy efficiency requirements and from technology-based approach in building codes to performance-based ones. However, Russia has only recently started the development of its CAC mechanisms in the field of energy efficiency; thus, it is difficult to judge what kind of developmental path it is going to follow.
2.2. Budgetary mechanisms

Budgetary mechanisms include both tax and subsidy programs, which usually work together. They can reduce financial barriers to energy efficiency by creating incentives for energy efficiency projects. They provide the reduction of costs, related to energy efficiency improvement, mitigate the barriers of cost competitiveness, making energy efficiency products more attractive for consumers and projects more profitable.

Different countries have different priorities among budgetary mechanisms. For example, France puts emphasis on tax deductions and tax credits; in Germany economic incentives, such as subsidies, preferential loans and direct grants, have privilege rather than taxes; the UK combines both types of budgetary instruments, using both tax deductions for energy efficient projects and subsidy programs, mainly in the form of fuel poverty programs. This difference can be explained by different emphases in energy efficiency policy in these countries. Thus, in the UK and France economic incentives for energy efficiency improvement are created by market-based mechanisms and therefore subsidies play not the most important role in the energy efficiency policy. At the same time Germany does not have market-based instruments and, consequently, the state encourages energy efficiency improvement through subsidy schemes. These differences in policy priorities provide different energy efficiency regimes, which will be discussed in the next section.
France and the UK use similar approach in their tax programs. The approach presumes tax deductions, including the reduction of value added tax (VAT), for energy efficient measures. On the contrary, German fiscal policy pays more attention to increasing energy taxes for fossil fuel consumption. 

The first approach can have a limited effectiveness if it encourages the general maintenance work and improvement of existing buildings instead of “deep” renovation, which presumes a considerable improvement of energy efficiency and reduction of energy consumption in a building. A traditional renovation and maintenance work can prevent from further energy efficiency improvement and, thus, lock in potential energy savings. This lock-in effect occurs because an incentive programme, which does not distinguish between traditional and deep renovation, creates more benefits for the former one, due to its dominant position at the market, lower costs and more information available. Traditional renovation, unlike a deep one, does not reduce the energy consumption of the building considerably. However, this building usually is not renovated again during the next 20-40 years after renovation. Thus, energy savings which could be achieved if deep renovation took place instead of traditional one would be locked-in for this period of time. Such scheme of income tax deduction in case of maintenance or renovation work existed in France from the 1987 up to 2004. Only in 2005 energy efficiency issues were included into the tax scheme. 
In the UK energy efficiency issues are included into the Landlord’s Energy Saving Allowance (LESA) – a programme which provides tax deductions to landlords who make investments in certain energy saving measures. 
Another similarity between the reduced taxation in France and the UK is the reduction of VAT
 for energy efficiency products or technology. This measure reduces the price of these products, making them more compatible and attractive at the market in comparison with traditional ones. For example, in France and the UK VAT was reduced considerably (from 19.6% to 5.5% and from 17.5% to 5%, respectively). The scheme is applied to a range of EE works and products, including insulation and window replacement in France and heating appliances in the UK (OECD/IEA and AFD 2008).
As was noted above, fiscal measures in Germany are different from those in France and the UK and mainly include Ecological Tax Reform, which was created with the aim to encourage energy conservation, promote renewable energies and create jobs.  The main idea of the reform is to reduce energy consumption by increasing prices for heating oil, natural gas and electricity. At the same time the revenues from the Ecological Tax Reform are to be returned in full to the taxpayers 
Despite the differences in France, the UK and Germany’s approaches to the design and role of fiscal measures, they have two common trends. The first one is making taxation schemes more oriented for energy efficiency improvement. The second trend presumes broadening of the programs’ scope either of eligible energy efficiency measures or of participants.
These trends can be illustrated, for instance, by the dynamics of income tax deduction programs in France. From the 1970s to 1986 a tax incentive scheme in France included specific fiscal incentives for energy conservation measures, which was extended to large retrofit works in 1985 and 1986. Despite the fact that a scheme broadened the range of eligible measures, energy efficient actions were included into general housing improvements, which created the risk of the lock-in effect. The situation changed in 2005 when specific energy efficiency measures were included into the scheme. In 2006 it was updated and included more eligible expenses. The current tax schemes, “Robien” and “Borloo”, also cover the rental sector and include twelve technical criteria that dwellings must meet after rehabilitation and four of them are related to energy efficiency and/or thermal comfort of the buildings (window and heating system, solar protection, roof insulation for attic dwellings) (OECD/IEA and AFD 2008).
LESA’s development in the UK also was following the similar trends. In 2004 it covered only cavity wall and loft insulation. In 2005 its scope became wider and included solid wall insulation. In 2006 it was extended to draught proofing and hot water system insulation and to floor insulation in 2007. It is planned to extend the list of eligible participants to corporate landlords (HM Treasury 2007).
In Germany these trends took the form of an increase in tax rates for traditional energy sources. The Law Continuing the Ecological Tax Reform of 18 December 1999 provided for a four-step increase in taxation from 2000 to 2003. In 2003 the Act on the Further Development of the Ecological Tax Reform came into force (BMU 2003). This Act further raised the tax rates for natural gas, liquid gas and heavy heating oil.
As for subsidy programs, their aims vary among analyzed countries. However, they can be divided into two main group based on their targets. The first group includes subsidies to implementation of specific energy efficient measures in buildings, including retrofitting programs. The second one covers the programs devoted to support eligible groups of people (usually low-income customers). 

The examples of the subsidies belonged to the first group have been taken place in France since 1975. From that that time up to the mid-1980s was the period of subsidies targeted directly to energy efficiency improvement. However, after this time subsidies started to be allocated mostly to general improvement work in buildings. For example, the program - the Planned Operations for the Thermal and Energy Improvement of Buildings (OPATB) which was launched to achieve general involvement in the renovation of the buildings – also included energy savings issues (MIES 2001). The program aims to mobilize all local participants in the building sector, including local authorities, energy suppliers, companies, research consultancies, owners and public and private leasers. 
In Germany this group of subsidies includes, for instance, the Window Program and the joint program “Economic Recovery in the New Federal States”. The first one was one of the earliest programs and was introduced to improve glazing of the existing building stock (Eichhammer and Schlomann 1998). The second program mentioned above was aimed to modernize heating systems, thermal insulation and other housing related energy saving measures.
In the UK subsidy programs combine features of two groups noted above. They are aimed at low-income households but often include a set of measures, which can be implemented under this program. Their main goal is to reduce fuel poverty, which is one of serious problems of the country’s energy policy. A household is considered to be in fuel poverty if, in order to maintain a satisfactory heating regime, it would be required to spend more than 10% of its income on household fuel use. The examples of the programs addressing fuel poverty are: Warm Front Scheme, Warm Homes Scheme and Scottish Government Central Heating and Warm Deal Programs. These programs are usually public grants allocated to eligible households. Eligibility criteria can include household’s income lower certain level, presence of members over 60 and under 16 years old or a pregnant woman, or a disable person. Warm Homes Scheme in Northern Ireland is a grant which an eligible household can get to conduct certain energy efficiency measures, such as the installation of insulation measures and energy advice. The Central Heating Program offers central heating, insulation and advice to private sector homeowners older than 60 without central heating or older 80 with inefficient heating system (OECD/IEA and AFD 2008).
In France there are also subsidies for low-income households. These subsidies are provided by State Agency for the Improvement of Housing (ANAH). Households eligible for subsidies are those with insufficiencies regarding safety, impacts on health, state of appliances and housing quality. PALULOS subsidy programme is similar to the ANAH’s ones but aimed at improving rented social housing.

The conclusion which can be made is that among three analyzed European countries Germany makes emphasis on providing economic incentives for concrete energy efficiency measures, while France and the UK are more interested in supporting low-income households by covering some of their costs for improving energy efficiency. The former approach can be more effective because of a broader scope of people eligible for a program. 
This difference among countries can be explained by the fact that France and the UK have more strict fiscal instruments, which in combination with toughening of regulations, have a strong influence on low-income households, which often cannot afford more expensive energy and/or energy efficient services and products. Another reason for this difference can be found in Ecological Tax Reform in Germany, which increases the price of traditional energy sources in buildings, making energy efficiency improvements more cost-effective (even for low-income households). Thus, it is more reasonable for this country to create economic incentives for certain energy efficiency improvements rather than encourage low-income households to make energy efficiency. One more reason can be seen in different energy efficiency policy mixes among countries. Unlike Germany, France and the UK have market-based instruments, in the form of White Certificate (WhC) scheme. WhCs create economic incentives for energy efficiency improvement in France and the UK, while in Germany such incentives are resulted from subsidy programs. 

As for Russia, the situation here is very different from EU countries. First of all, there is a lack of such instruments at the federal level. Some regions can introduce separate programs, but it is only local initiatives almost without control or support from federal government. Secondly, in the situation of abundant traditional energy reserves, there are no taxes for their use in Russia. On the contrary, their prices are highly subsidized. Such energy cross-subsidies together with undeveloped institutional capacity hinder the development of budgetary mechanisms in Russia. Under-pricing also undermines the profitability of industry and its ability to invest (Moltke et.al. 2004). Thirdly, the problem of energy subsidies is worsened by inefficient use of district heat, which is aggravated by the absence of energy meters and heat-control systems in buildings. Thus, the problems of under-heating or, just the opposite, overheating occur. But even when dwellings are heated properly, consumers do not have incentives to conserve it. In large multifamily houses, it is often not possible to adjust the amount of heat supplied to each apartment. Consequently, consumers have a zero price elasticity of demand, which means that they cannot meter, reduce or refuse heat consumption. As a result, many households refuse to pay for heat supplies that they claim they did not request. Finally, the existing subsidy programs are limited to government’s plans or support to certain categories of people. 
However, there are certain steps are conducting towards development of budgetary mechanisms in the light of implementation of the Federal Law “On Energy Savings…”. For example, in 2005 in Moscow the local government adopted a policy Directive which called for financial incentives for the creation of energy-efficient buildings in the city (Matrosov et.al. 2006). Only contractors designing city-financed buildings could participate in this program. The incentives consisted in the proportional payments to architectural and engineering agencies that deliver building designs that consume significantly less energy than required by the code with short simple payback times for the incremental cost of energy-efficiency measures. In the case of designing a building which consumes 30% less than required by code, with simple payback times of less than three years, a building-design agency gets a 50-percent bonus in addition to their usual design fees (Department of Civil Construction Policy et al. 2005).
The programs similar to those, which exist in EU countries to support low-income households in Russia, can take a form of targeted subsidies. Well-designed targeted subsidy program cam support only concrete people which really need economic support, instead of cross-subsidies, which make energy cheaper for all consumers without making difference between different income levels. Possible criteria for eligible households or individuals may include the level of income, district of residence or lack of the access to a service (World Bank 2008). 
However, in Russia such programs are not widely spread and implemented mostly at the regional level as a part of complex social and housing programs. The first targeted subsidy program on public utilities payments was introduced in 1994 by the Russian Law № 4218-1 of 24 December 1992 “Concerning the Fundamental Principles of Federal Housing Policy”. The Government Decree № 761 of 14 December 2005 established new rules of such subsidies allocation (Misikhina et.al. 2007). According to these rules, regional authorities have to develop the standards, in respect of which the local government would allocate subsidies. The criteria which were used in most regions include the normative floorspace and maximum allowed share of a household’s expenditures on utilities in the total income. Most of the regions, that took part in the program, set this share at the level of 22% and the norm of the floorspace at the level of 18 square meters per person in a household consisted of three and more people and 21 square meters per person in a two-person household (Misikhina et.al. 2007).
2.3. Market-based mechanisms
In terms of energy efficiency MBMs are mainly presented in the form of White Certificates (WhC). The basic idea of WhC is that “specific energy saving targets are set for energy suppliers or distributors who must fulfill these requirements by implementing energy efficiency measures among their clients within a specific time frame” (Energy Charter Secretariat 2010). These targets are justified by special certificates. Energy suppliers or distributors, who have achieved larger energy savings that it was prescribed by the target, can sell their unused energy efficiency equivalents in the form of white certificates to suppliers or distributors who have got less energy savings than their targets set. 

Market-based mechanisms (MBMs) utilize market forces to alter institutional and individual incentives towards energy efficiency improvement (Karp and Gaulding 1995). MBMs offer positive incentives to improve energy efficiency before a company makes a final decision (Karp and Gaulding 1995). These incentives are aimed at increasing profits and reducing costs due to energy efficiency actions, which make them interesting for large and medium companies. MBMs help to reduce behavioral barriers, as well as financial ones, by using “soft” methods (incentives) rather than forcing to change it as in case of CAC. MBMs also reduce technological barriers to energy efficiency as they encourage companies to implement new technological decisions and invest in research and development (R&D) activities. 

Market transformation can be driven by MBMs, first of all, through reducing financial barriers to energy efficiency by creating economic incentives and stimulating innovative activities (Energy Charter Secretariat 2010). It is especially important at the higher stages of market transformation when the share of energy efficient products is large at the market. Thus, it helps to reduce both technological barriers to energy efficiency by supporting the development of the research for new solutions, and financial barriers by providing additional capital for investments in energy efficiency improvement.

Market-based mechanisms, presented by White Certificate scheme, are more straightforward for companies, which do not have energy efficiency in their core business. Thus, they can ease change the business strategy and corporative mindset towards increasing energy efficiency, rather than, for example, taxation. WhCs can help to focus business attention on the economic benefits of demand-side energy efficiency and energy services and hence stimulate both investments and the ESCO industry (Energy Charter Secretariat 2010). In this regard, WhCs lessen the behavioral barriers to energy efficiency, changing the attitude of companies to their business strategies and making energy efficiency a part of them. 

In France, for example, the scheme stimulated the diffusion of existing and innovative technologies and links obliged parties with the energy efficiency market. Such stimulation of energy efficiency increases the environmental awareness and reduces inefficient use of energy (Energy Charter Secretariat 2010). In the UK the objectives of the scheme is different: mainly to address climate change and fuel poverty issues. Besides objectives, the schemes in these countries differ in the following aspects: energy savings targets, obligated actors, target sectors and specific measures. 

1. Targets 

Initial UK target for the first period (2005-2008) was 62 TWh and 130 TWh for the second (2008-2011). In France the target for 2006-2009 was lower - 54 TWh cumac. After the first period of the scheme the target was increased. Currently it is at least 100 TWh cumac per year (Energy Charter Secretariat 2010).

2. Obligated actors

Both in the UK and France the obligations are put on energy suppliers. However, in the UK there are currently only 6 electricity and gas suppliers have obligations. In France their number is 2400, including heating, cooling, liquefied natural gas, and domestic fuel suppliers. The scheme also includes very small suppliers, but two large suppliers – EdF and GDF Suez – have to fulfill around 80% of the target (Energy Charter Secretariat 2010). 

3. Target sector

The UK target sector is households with a separate energy savings goal to be achieved by implementing energy efficiency projects in the so-called priority group to support fuel-poor people. French scheme is aimed at all end use sectors (Energy Charter Secretariat 2010).

4. Measures

Both countries have a standardized list of measures, which have the major contribution to the achievement of energy savings. Besides them the UK has implemented “Innovative Incentive” (including micro-cogeneration <50kWel) (Ofgem 2005). There are two types of “innovative action” at the moment, one is market transformation action, the other is the so-called “demonstration projects” (Energy Charter Secretariat 2010). 

In France non-standardized measures are called “operations spécifiques”, which have a strong focus on the residential building sector: different types of boiler replacements, heat pumps and insulation measures (Energy Charter Secretariat 2010). 

5. Penalties

In the UK the maximum penalty is 10% of the supplier’s turnover. However, this value is expected to be used only for very serious faults. There is also a provision that any penalty should exceed the cost of delivery. No compensation is given, but there is no constraint on how much suppliers charge customers. (Energy Charter Secretariat 2010)

The penalty in France is not explicitly defined. It is estimated to cover at least the same price of the purchase of a certificate, around 2 c€/kWh final energy cumac, i.e., 5.6 €/GJ (Energy Charter Secretariat 2010).
WhC schemes in France and the UK have showed themselves as effective in terms of achieved energy savings (Energy Charter Secretariat 2010). This means that these instruments can adapt and function in different market conditions and generate energy savings. Successful market-based mechanisms help countries benefit from the activation of energy service markets, the general market transformation towards more efficient appliances and products, the activation of the actors in the energy efficiency supply chain through the partnerships (Energy Charter Secretariat 2010). 

In this regard, it is interesting to analyze why Germany as a country aimed at energy efficiency improvement, have not introduced WhC scheme yet. The explanation can be found in different structures of energy markets of analyzed countries.
Energy market in the UK is highly liberalized, which allows business and domestic consumers to choose who supplies their gas and electricity. The market was opened and deregulated with the aim to increase competition between suppliers, thus, allow the market forces to play the major role in the functioning of the market. However, due to high market-costs of running energy business, natural monopolies occurred, which consolidated supply to a smaller number of very large energy providers (IEA 2006). At the same time the UK energy market is regulated by Ofgem. In France the situation is different. France made certain actions to liberalize its energy market and consumers are theoretically able to choose an energy supplier. However, the regulatory role of the state is still very strong at the market, which also resulted in relatively low energy prices being kept by state tariffs and heavy reliance on nuclear power. Any attempts to remove the state tariffs are likely to encounter stiff resistance from consumers (Boselli 2007). Thus, the common feature of the UK and French energy markets is that they are liberalized (to different extent, however) but the state has a regulatory role. It is an important condition for establishing White Certificate scheme, which requires an independent body for issuing of certificates, defining certificates (size,  technologies, eligibility, validity, etc), formulating “rules of the game” (trading, parties, compliance), establishing registration system and systems for monitoring and verification, formulating compliance rules and setting penalties, organizing redemption of certificates (EuroWhiteCert n.d.).  Thus, the establishment of WhC system is a complex process, which should be driven by powerful actors, which play an important role on energy market. As was mentioned above, in the UK such actors are Defra and Ofgem and in France - Ministry in Charge of Energy (setting the obligations, controlling the projects), Technical Association of Energy and Environment (gathering economic actors involved in the energy savings market) and ADEME (technical analysis, evaluation of projects and information provision). 

In this regard, the energy market in Germany differs greatly. Germany’s energy market is the only one in the European Union that has no independent regulator. Instead, a system of self-regulation through various existing energy laws and most importantly the so-called Associations’ Agreements govern the rules of the game. They private, voluntary framework agreements for the use of grid and gas pipeline contracts. Moreover, they have no legal status and can be binding only if the participating companies conclude contracts that take these agreements into account (Ku 2001). Thus, there are no strong independent actors, which could introduce and operate WhC scheme in Germany. If the whole system is mainly based on the agreements between market players, who would set the obligations for energy efficiency improvements, issue certificates and apply penalties for non-compliance? For these purposes more centralized market systems as those in the UK and France are required. 

The difference in energy market structure can be to certain explained in terms of path-dependency theory. As was shown in the first chapter, the main idea of the conventional path-dependency theory is that any development is framed by the previous state. Thus, it can be presumed that one of the causes for this difference is the internal conditions, specific for each country. For example, from the consideration above follows that the way of the market functioning is strongly dependent on the role of the state. Thus, it can be worth to look at the governance structure. In this regard, France is semi-presidential republic with a strong role of the central government in the policy-making. The UK is a constitutional monarchy and parliamentary democracy, thus, the role of the state in this country is also centralized. At the same time Germany is a federal parliamentary republic, consisted of sixteen states (Länder). As each Land has relative independence from the federal center and has its own representatives in the parliament, thus the state power is shared among them. In such a governance system a state regulation over energy market is hindered as the executive power does not play the central role in the system, leaving the priority for legislative branch. It can be assumed that this structure is also complicates the introduction of WhC scheme, that requires strong executive bodies for the control over its functioning. Thus, the implementation of WhC scheme in Germany is likely to face problems, as the existing “rules of game” do not provide necessary conditions for its effective implementation. 

Thus, WhC schemes can be an important instrument, as they use the market forces and assist in overcoming market barriers towards energy efficiency, driving thereby the EE market transformation. However, they can be implemented not in any market conditions. Strong state actors are needed to provide its effective work.
In Russia there are no market-based mechanisms in place. Russia has a potential to implement market-based instruments: a strong position of the state can play an important role for establishing a necessary regulator of the scheme. However, a highly monopolized energy market, instead of a liberalized one, undeveloped institutional capacity, low energy prices, a lack of political will and low level of awareness about energy efficiency benefits aggravates the implementation of the scheme considerably.  Other barriers include a high level of corruption, lack of investments and undeveloped culture of energy savings and energy efficiency concepts among consumers, producers and policy-makers. To implement this group of instruments, great reforms in energy policy have to be made to create the essential institutional capacity and infrastructure and prepare energy producers to the participation in the WhC scheme. 
2.4. Information mechanisms
The main aim of information instruments is to reduce the information barriers on the way of market transformation. Information programs are essential in supporting other policy measures. They can contribute to making them clear to relevant actors and therefore more likely to be implemented (OECD/IEA and AFD 2008).

Generally, information instruments raise public awareness of energy efficiency opportunities and benefits, which, consequently, creates the demand for energy efficiency products and technologies and, therefore, results in energy savings. For example, in France actions, recommended during technical audits in buildings in 2000-2001 were implemented in 55% of cases. However, audits play more significant advisory role for those already decided to undertake EE improvements rather than stimulating the decision to do so (OECD/IEA and AFD 2008).
 In Germany this role is played by a support program offering advice on energy conservation in residential buildings. This service covered building insulation, heating installations and renewable energies. Under this programme, housing owners received a grant if they followed on-site advice given by professional experts on potential energy conservation measures (Kleemann and Hansen 2005). Thus, this information program provides also economic incentives to increase demand for energy efficiency technologies. 
A similar approach is used in the UK under the BERR’s Low Carbon Building Program. The program combines information and capacity-building measures and financial incentives. Householders can apply for grants through the program to purchase and install microgeneration technologies. To be eligible for the grant, householders must undertake a number of energy efficiency measures (LCBP 2007).

In Russia the information system on energy efficiency measures only is going to be developed, according to the recently adopted Federal Law “On Energy Savings…” (Federal Law No. 261-FZ). This information provision includes among others informing consumers of the energy efficiency of buildings and distributing the information about the potential of energy savings in communal infrastructure. One of the major steps in this field is the creation of the state information system in the field of energy savings and energy efficiency improvement. In the building sector it is aimed to provide people, organisations and authorities with objective information about the legislation’s requirements and incentives in the field of energy efficiency and the ways these requirements could be met and the incentives used (Belyi and Petrichenko 2010).
Another important direction of information mechanisms’ development is energy efficiency labeling. Its aim is to help the market recognise energy efficiency products, provide customers with information on them, including real costs and potential savings, and, consequently, stimulate demand for them (Energy Charter Secretariat 2009). For example, German “Blue Angel” was rather successful in promoting certain energy efficiency products. This scheme covers certain products which impact the energy efficiency in existing residential buildings, such as: energy-efficient refrigerators and freezers, low-emission oil-atomising burners, solar powered products, etc. There is a clearly defined procedure regulating the environmental criteria which have to be fulfilled before the label is issued.  
In France a labeling system for buildings takes place. The low consumption buildings (BBC) label identifies buildings with between 30 and 50 kWh/m2 per year. The Effinergie label limits residential building primary energy consumption to 50 kWh/m2 per year. There are also other voluntary labels for building components, for example the NF and Flamme verte labels for energy-efficient wood heating systems (OECD/IEA and AFD 2008). These schemes provide customers with information on how much energy is consumed in each building class and how much energy can be saved in more efficient ones, giving customers thereby the opportunity to make more conscious choice. 
Russia also is going to introduce a labeling system for buildings during the implementation of the Federal Law “On Energy Savings…”. The Law requires indicating the class of energy efficiency of buildings on their facades. The details of the of EE classes corresponding to the relevant list accepted in the EU countries will be defined by the federal ministries (Tissot 2009). If consumers are aware of the benefits of energy efficient buildings, for example, reduced energy bills, decreased use of energy resources, lower level of GHG emissions and, as a result, reduced negative impact on environment, then some would choose to purchase more energy efficient apartments. Naturally, among others reduced energy costs would be the main incentive. 
3. Energy efficiency regimes and their effectiveness
Energy efficiency (EE) regime is a set of norms, practices and values which internalize externalities into energy price. It also can be considered as a specific developmental path, which a country follows to bypass path-dependency of inefficient energy technologies. EE regime can be formed in a country at a certain level of its EE policy development. Two main conditions for EE regime are a strong institutional and legislative framework and public awareness about energy efficiency concept in general and energy efficiency policy in particular. 
Two types of EE regimes are considered in this paper: “soft” and “hard”. According to O. Young definition, a soft regime is the one, which allows market agents to participate in environmentally-beneficial trading. Hard regime is a regime, where various budgetary mechanisms provide a long-term development ground for sustainable energy promotion. According to O. Young’s definition, soft regimes could be defined by a set of institutions, which mainly rely on market mechanisms in order to reduce costs of energy efficiency improvement.
In case of our analysis the existence of a regime is determined on the basis of the development CAC and information mechanisms. The difference between “soft” and “hard” regimes is made, according to the balance between budgetary and market-based mechanisms.

3.1. France, Germany and the United Kingdom

All three countries have developed CAC and information instruments, which gives us opportunity to talk about the existence of EE regimes there. Soft regimes exist in France and the UK. The features of hard regime exist in Germany. 
Having introduced certain budgetary measures, both UK and France also implemented White certificates, which also cover the building sector. UK and French schemes have differences in design, although with the same functions. As has been noted above, the main aims of WhC are the creation of financial incentives for business actors to conduct energy efficiency projects and stimulation of innovative and research and development activities. 

By contrast, a hard regime would involve more direct creation of incentive for energy efficiency improvement through budgetary mechanisms. In our case, Germany represents more features of a hard regime. 
It is difficult to determine which of the energy efficiency regimes is the most effective. One of the possible criteria can be an energy efficiency index
 (ODEX) in the housing sector. This criterion shows only whether there is a trend of market transformation towards energy efficiency in a country over time, as it assesses energy efficiency trends at the aggregated level. If there is a decrease in ODEX in comparison to the previous year, it means the increase in the aggregated energy efficiency. ODEX dynamics for the three countries is presented in Figure 4.
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Figure 4. ODEX dynamics in France, Germany and the UK, 1991-2007
Data Source: Odyssee (2007)

The most considerable decrease in ODEX by 2007 in relation to 1991 took place in France (20.5%). In Germany and the UK a decrease in ODEX is also considerable: 13.7 and 14.2% respectively.  It means that during the analyzed period energy efficiency in the housing sector of all three countries was growing. 

It is interesting to point out that France has the highest decrease in ODEX among three countries. At the same time the analysis of energy intensity (see Figure 1) has shown, that the most rapid decrease took place in the UK. The decrease in energy intensity shows the improvement of the energy efficiency for an economy on the whole, while ODEX shows only the increase in EE for household sector. Thus, the difference in the results can be explained by the fact, that during the analyzed period the UK has improved the energy efficiency to the higher extent than other countries under analysis, but the contribution to this decrease by the measures in household sector was not so considerable in comparison with other sectors (probably, the EE improvements in industry have contribute more). At the same time France has made a good progress in the energy efficiency improvement in the household sector, but due to lower results in other sectors, the overall decrease in energy intensity was lowest among countries. At the same time, Germany has the lowest decrease in ODEX and modest decrease in energy intensity. It can be explained by the fact that energy intensity includes a broad range of factors which influence its change, and the contribution of energy efficiency improvement in the household sector might differ from the EE increase of an overall economy. 

Another criterion, which can be used for the evaluation of EE regimes, can be the effectiveness of EE policy measures of a country. The number of effective EE measures, according to MURE
 database is presented in Figure 5.
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Figure 5. Effective EE policy measures in France, Germany and the UK, 1991-2007
Figure 2 shows that Germany has a greater amount of effective financial instruments in comparison to other groups, while France and the UK has the higher number of command and control mechanisms rather than financial or information ones. Most of the financial measures in Germany are subsidy and grant programs. Thus, probably, Germany in this period paid more attention to reducing financial barriers to energy efficiency, which corresponds to the definition of a hard EE regime. 

This Figure does not show the effectiveness of market-based mechanisms, but, according to the evaluation of WhC schemes recently conducted by Energy Charter Secretariat (2010), schemes both in France and the UK showed high effectiveness. In absolute values the UK’s scheme produced more energy savings in 2008 than France (187 TWh vs. 28.6 TWh). However, in relatively terms the schemes are equally effective, having saved approximately 1% of annual energy demand (EuroWhiteCert n.d). Anyway, according to MURE database, Germany has the greatest number of EE policy measures. In this regard, the lowest decrease in ODEX and the modest decrease in energy intensity can be explained by the time of introduction effective EE policy measures, presented in Figure 6.
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Figure 6. Effective EE policy measures by starting year
According to this Figure, a number of measures (6 out of 17), which were in place in Germany between 1991 and 2007, actually had been introduced long before 1991. Thus, these measures probably have stronger effect on ODEX before the beginning of the analyzed period. However, ODEX data before 1991 is limited. 
We can note that Germany did not integrate White Certificates scheme but, nevertheless, has a good energy efficiency performance in the residential sector. Basically, we can note an effect of the hard regime of energy efficiency, which does not need to motivate agents like in France and the UK. 
Thus, it is impossible to say which energy efficiency regime is more effective and which is less. The effectiveness of energy efficiency measures depends on specific conditions historically formed in a country. 
3.2. Russia
Russia, by contrast to the European countries, has only started the development of its own EE regime. CAC and information mechanisms have been introduced only recently. Recently adopted Federal Law “On Energy Savings…” created a framework for the development different EE policy instruments, but a lot of work has to be done for its implementation. Thus, such a regime, for the purpose of our analysis, can be called an embryonic regime.

Russian energy efficiency policy is still at a very initial stage, which was passed by the three European countries back to 1970s. An advantage of Russia however consists in a possibility of the best-practice transfer. Nevertheless, Russia represents a number of very specific barriers, which do not allow for creating an energy efficiency regime. One of the strongest barriers to energy efficiency in Russia is highly subsidized energy prices. At the same time efficiency of Russian national policy is still hindered by regional inefficiencies and lack of initiatives and difficulties in implementation of targets declared at national level. As an example: transition towards higher gas tariffs has been considered as a politically sensitive issue by most of regions, which has hampered the gas tariff change (Charap and Safonov 2010). 

According to the Russian official statistics, energy efficiency measures related to the gas price increase can create an energy saving of 290 bcm per year, which in turn would increase the level of supply security. Natural gas price remains importantly sensitive issue for most of local and regional authorities (Sharap and Safonov 2010). 

Difficulty in best-practice transfer mainly concerns the very structure of the Russian energy policy and regulation. For instance, cross-subsidies of the residential district heating hinder possibilities to introduce in Russia a system like feed-in tariffs. Therefore, hard regime introduction in Russia seems to be unlikely at the moment. To implement hard EE regime in Russia energy price cross-subsidies must be eliminated. To support low-income energy consumers and address fuel poverty cross-subsidies should be replaced by targeted subsidies and direct grant programs. 
However, the first steps in the implementation of the Federal Law “On Energy Savings...” taken in the first half of the year 2010 do not demonstrate the tendency to remove cross-subsidies. At the same time this period has demonstrated a considerable increase in measures devoted to energy efficiency improvement. First of all, Russian President, Dmitrij Medvedev, has passed a Decree, according to which energy intensity of Russian GDP has to be reduced by 40% by 2020. In this regard, the conduction of six energy efficient projects in the following years has been approved at the federal level. These projects include measures on energy efficient lighting; installation of energy use meters and control systems; energy efficient renovation of the entire districts in several cities and using their experience for the whole country; installation of energy efficient technologies in public buildings (schools, hospitals, etc.); production and installation of energy efficient equipment especially in heating networks. The President also pointed out that the realization of these projects should be accompanied by information campaign on the promotion of energy efficiency (RIAN 2010).  

By July 2010 the realization of the energy efficient projects, mentioned above, has been started in several regions of Russia. For example, in Nizhnevartovsk  the “Smart city” progamme has begun, which presumes the implementation of energy saving technologies in the electricity supply (Samotlor-jekspress 2010). In the Permic region the “New light” project has been introduced recently. It will result in installation of energy efficient light sources in 35 pilot buildings this year. During 2012-2013 the number of buildings is going to be extended considerably (Energy efficient Russia 2010b). In Belogorsk a long-term targeted programme on energy efficiency improvement of municipal education has been introduced, providing considerable energy savings. In this city a steady implementation of energy saving measures has been taking place for the last few years, which saves 3% of energy annually (RIA Vostok Media 2010).

From September in Moscow new low-energy consuming multi-family houses are going to be constructed, decided by the Moscow Mayor Give his name here. After his visit to advanced buildings in Paris. Old buildings in Paris consume approximately the same amount of energy for heating as ones in Moscow – 200-240 kwh/m2/year. At the same time, advanced buildings in Paris use no more than about 15 kwh/m2/year. At a special committee meeting, the Moscow Mayor gave the instruction to design buildings with similar energy consumption in Moscow (Komsomol’skaya Pravda 2010). The Russian President gave instructions for the conduction of another advanced building project after visiting  the Green Light House in Denmark during the Russian-Danish business forum this spring. The Green Light House combines utilization of solar and ground energy for heating, natural ventilation and zero CO2 emissions. At the forum several agreements on cooperation and experience exchange between Russian and Danish companies were signed. As a result, in Russia two projects similar to the Green Light House and energy efficiency improvement progammes for Saratov and  the Tatarstan regions are being developed in collaboration with Danish partners (RBC 2010). 

Advanced low-rise multi-family houses are going to be constructed in Chuvashia. The building works are planned to start at the beginning of 2011. They are going to be 3-storey blocks with 24 apartments, which will consume approximately 70% less heating energy than a conventional house of the same type due to utilization of the modern technologies and innovative materials. The technologies will include heat pumps, light-emitting diodes (LEDs) and even solar cell batteries (Energy efficient Russia 2010a).  

These projects will increase the market penetration of advanced buildings and energy efficient technologies and materials, which will drive market transformation towards higher energy efficiency. However, these projects are only pilot and cannot provide the ground to determine what EE regime is going to be formed in Russia. 
Russian legislation also permits the creation of mechanisms for the support of environmentally friendly technologies. In particular, within the power sector liberalization, Russian legislation allowed for a certificate trading. An optimal solution could be a linkage between national tradable permits and international Kyoto-based allowance market. Such a linkage would create a possibility to attract Joint Implementation projects, which help reduce energy intensity. Indeed, Russia represents one of the most attractive markets for emission reduction units allocated by the Joint Implementation projects under the Kyoto Protocol. In this regard, Russian regulators should be interested in applying long-term permit trading covering long-term capital intensive investments. 

However, the system of certificate trading is not related to a particular target or quota. Therefore, it is based on purely voluntary basis. Introduction of the soft regime would require a development of legally-binding targets, which establish tradable quotas. That would require a tremendous change of energy policy and regulation at both national and regional levels. 

Thus, nowadays there is a great potential in Russia to create EE regime. It is difficult to say for sure what type of the regime is going to be formed: soft or hard, because it depends greatly on decisions of policy-makers and the developmental path which is going to be chosen by Russian government. However, it is obvious now that Russia has started the process of EE market transformation and it is a question of time and policy-makers’ efforts when the path-dependency of inefficient technology will be passed.

Conclusion 

Analysis, presented in this paper, shows that switching to the energy efficient developmental path is difficult for a country which economy is locked in inefficient technological solutions. A particular example of Russia represents one of the most interesting examples due to the high energy efficiency potential in the country. Such a path-dependency can be bypassed by means of market transformation which is driven by the development of energy efficiency policy measures. 

In the analyzed EU member states (France, Germany and the UK) this process is already taken place. Thus, Russia can take the advantage of best-practice transfer to accelerate the process of market transformation towards higher energy efficiency. The energy efficiency policy development in Russia is at the initial stage at the moment. Applying the concept of energy efficiency regime, it can be called an embryonic EE regime, characterised by a lack of institutional capacity and public awareness about energy efficiency issues, caused by undeveloped command-and-control and information instruments. 
At the same time the UK and France has a soft EE regimes, making emphasis in creating economic incentives for EE development on market-based mechanisms, while Germany is an example of hard EE regime, with important role of subsidy programs. Figure 7 schematically presents EE regimes in all analyzed countries.
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Figure 7. Energy efficiency regimes in France, Germany, UK and Russia
It is hard to determine what type of EE regime will be formed in Russia after passing the embryonic stage. It has the potential for development in both directions. However, to create an EE regime in Russia a considerable policy development has to be made. First of all, institutional capacity and public awareness has to be enhanced by means of strengthening CAC and information mechanisms. It is already taking place in the light of the implementation the Federal Law “On Energy Savings...”. Secondly, the strong economic incentives for energy efficiency improvement must be introduced. It can be done either by the implementation of allowances trading or by budgetary instruments, specifically by targeted subsidies and direct grants, which have to replace cross-subsiding.
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� Federal Law No. 261-FZ “On Energy Savings and Energy Efficiency Increase and Amending Certain Legislative Acts of the Russian Federation” officially published on November 27, 2009. 


� The Value Added Tax, or VAT, in the European Union is a general, broadly based consumption tax assessed on the value added to goods and services. It applies more or less to all goods and services that are bought and sold for use or consumption in the EU (http://ec.europa.eu/taxation_customs/taxation/vat/how_vat_works/index_en.htm) 


� In the household sector ODEX aggregates the trends in different end-uses on the basis of their weight in total energy consumption. The evaluation includes three end-uses (space-heating, water heating and cooking) and five large appliances (refrigerators, freezers, washing machines, dishwashes and TVs). ODEX is calculated in relation to the year 2000, which is assumed to be the baseline year. Thus, ODEX for 2000 equals 100 (ODYSSEE n.d.). 





� “MURE (Mesures d’Utilisation Rationnelle de l’Energie) provides information on energy efficiency policies and measures that have been carried out in the Member States of the European Union and enables the simulation and comparison at a national level of the potential impact of such measures. The MURE database is therefore an important tool to show "demonstrable progress" as requested by the Kyoto Protocol” (� HYPERLINK "http://www.isisrome.com/mure/" ��http://www.isisrome.com/mure/�). 
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