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The role and possible content of national legislation designed to promote energy efficiency has recently been considered in a report commissioned by the United Nations Environment Programme (UNEP) entitled UNEP Handbook for Legal Draftsmen on Environmentally Sound Management of Energy Efficiency and Renewable Energy Resources (2005).�  This Paper represents an abridged version of the parts of that publication relevant to energy efficiency.  For further details, reference should be made to the UNEP publication.�





The report noted that the promotion of energy efficiency is vital on a worldwide basis because 60 per cent of all primary energy is lost in the various stages of conversion and use, and that over 60 per cent again is lost or wasted at the end-use stage.�  All the four sectors of the economy – industry, appliances, buildings and transport – are responsible for significant energy waste and all can be addressed by legislation.  As the legislation required will differ significantly from sector to sector, it is instructive to examine possible legal measures for each sector separately.








ENERGY EFFICIENCY IN ROAD TRANSPORT�








Road transport causes vast environmental, planning and sociological problems in modern society.  The increasing dominance of motor vehicles throughout the twentieth century as a means of transport has caused poor air quality in urban areas, deteriorating quality of life in inner city areas as a result of traffic congestion and the decline of public transport, reliance on insecure oil supplies, enormous expenditures to protect oil production and transport and contributed to the hazards of climate change.  In the developed countries, perhaps the greatest effect of motor vehicle usage has been on the design of major towns and cities.  The general availability of cars has resulted in the creation of sprawling outer suburbs, poorly serviced by other forms of transport and services, where life is effectively impossible without motor vehicles.  Many large cities in developing countries suffer the same fate and the problems will proliferate unless remedial action is taken.





As developing country economies grow, they are rapidly building and acquiring motor vehicles, thus incrementally increasing the world demand for petrol to the point where energy security for all is jeopardized.  This security problem is exacerbated by the need for increased reliance for petrol supplies on politically unstable Middle East countries that have most of the world’s proven petrol reserves. 





Road transport represents one of the greatest areas of challenge for energy efficiency.  Approximately 50 per cent of the world’s oil production is consumed by road vehicles.  In the context of enhancing energy efficiency in the transport sector, national laws exist in some countries regulating the motor vehicle industry and providing fiscal incentives.  The various possibilities will be examined under each of these headings.





1.	THE OPTIONS FOR REGULATING THE MOTOR VEHICLE INDUSTRY





A.	Fuel Economy Standards for Vehicle Manufacturers





This proposal relates to the introduction of fuel economy standards for all domestically sold passenger cars, four-wheel drive vehicles and light commercial vehicles.  This could be achieved by voluntary agreement between the government and vehicle manufacturers, but if such negotiations fail to achieve acceptable targets a regulatory mechanism can be developed and introduced by national legislation.





Laws requiring vehicle manufacturers to ensure that their vehicle fleet conforms in any given year with government-prescribed maximum fuel consumption figures are in operation in the United States and Japan.  Canada has similar legislation to that in the United States but has never promulgated it into effect in light of a voluntary code of practice between government and industry (Motor Vehicle Fuel Consumption Standards Act, R.S. 1985, c M-9; available at http://www.laws.justice.gc.ca/en/M-9/index.html).





The United States’ System


The United States’ standards are contained in the Corporate Average Fuel Economy (CAFÉ) standards, enacted in 1975 pursuant to the Energy Policy and Energy Conservation Act.  The legislation has since been consolidated with other legislation affecting motor vehicles and forms Title V of the Motor Vehicle Information and Cost Savings Act.  It is located in Title 49 of the US Code (available at http://www4.law.cornell.edu/uscode/49/32901).  





In outline, the CAFÉ system involves the establishment by the government of a precise average fuel economy standard or standards that each vehicle manufacturer must attain each year in respect of all vehicles produced during that year.  The CAFÉ figure for each manufacturer takes into account the fuel economy of each class of vehicle produced and is weighted to take account of the number of vehicles produced in each class in each year.  Two separate standards have been introduced, one for passenger vehicles and one for light trucks.  In respect of passenger vehicles and light trucks, the standard is currently 27.5 miles and 20.7 miles per gallon, respectively.  Manufacturers may earn a credit by exceeding the standard set in any year.  This credit can then be applied against the standard for any of the following three years.





A major loophole in the CAFÉ standards was created when the US government decided to classify large sport utility vehicles (SUVs) and light trucks as passenger vehicles.  This action largely nullified the very strong petrol savings from the CAFÉ standards


The significant feature, of the statute, United States CAFÉ system, Title V of the MOTOR VEHICLE INFORMATION AND COST SAVINGS ACT, 49 U.S.C. § 32904, full text at http://www4.law.cornell.edu/uscode/49/32901, are:





The determination of each manufacturer’s CAFÉ figure is stipulated in 49 USC 32904(a)(1) as follows:





(1) The Administrator of the Environmental Protection Agency shall calculate the average fuel economy of a manufacturer subject to --:


(A) section 32902 (a) of this title in a way prescribed by the Administrator; and 


(B) section 32902 (b)&(d) of this title by dividing -- 


(i) the number of passenger automobiles manufactured by the manufacturer in a model year; by 


(ii) the sum of the fractions obtained by dividing the number of passenger automobiles of each model manufactured by the manufacturer in that model year by the fuel economy measured for that model


Full text at http://www4.law.cornell.edu/uscpde/49/32904�
�



The CAFÉ system is commonly referred to as one of “harmonic averaging”.  The averaging is the reciprocal of the average of the gallons per mile used by each vehicle in the fleet.  The effect of this is that the system is more onerous on manufacturers than might appear at first glance.  To put it simply, the café figure for two vehicles, one rated at 20 miles per gallon and the other at 40 miles per gallon will not be 30 miles per gallon, as might be expected, but 26.7 miles per gallon.  The use of this system provides the most accurate measure of the fuel consumption of the fleet.  This, in the above illustration, if the two cars were each driven 10,000 miles, they would jointly consume 750 gallons of petrol, thereby achieving an aggregate fuel consumption figure of 26.7 miles per gallon.�





2.	Pursuant to 49 USC 32904(b), there is a two-fleet rule.  This means that there are in effect two CAFÉ figures in operation, one for cars manufactured locally in the US and one for cars produced overseas.  A vehicle is classed as an overseas produced vehicle if it fails to meet the 75% of local content requirement.  The two-fleet rule was added at the insistence of trade unions that feared that CAFÉ standards would lead to US car manufacturers producing all their cars overseas.  An exemption from the normal CAFÉ requirements is provided for overseas manufacturers who produce fewer than 10,000 vehicles per year in worldwide sales.





3.	A system of carry-forward credits enables manufacturers to comply with CAFÉ regulations at a level less than their prescribed fuel efficiency standard for any given year.  By 49 USC 32903(a), manufacturers may earn a credit by exceeding the standard set in any year.  This credit can then be applied against the standard for any of the following three years.





The Japanese System


The Japanese system of fuel efficiency is based on a 1992 report of the Study Group on Automobile Fuel Efficiency Improvement, established by the Ministry of Transport and the Ministry of Trade and Industry.�  This led to the 1993 Law Concerning the Rational Use of Energy (available at http://spider.iea.org/pubs/newslett/eneff/jp.pdf).





This Japanese legislation divides vehicles into three categories based on vehicle weight.  Separate targets are set for future years for each category, which have taken into consideration various factors affecting fuel efficiency, including the feasibility of technological development, safety measures, driving comfort and easiness.  The effect of improvements in vehicle weight reduction and constant technological development is also taken into consideration.  The fuel efficiency targets set for FY2000 were as follows:


	Cars weighing less than 827.5kg		19.0 km/litre


	Cars weighing 827.5kg up to 1,515.5kg	13.0 km/litre


	Cars weighing 1,515.5kg and over		9.1 km/litre


For trucks, the fuel economy standards were set for FY2003 at an average improvement of between 4.8 and 5.8 per cent over the 1993 results depending on the type of vehicle. 





The targets are to be progressively tightened.  The revised 1998 Law Concerning the Rational Use of Energy (available at http://spider.iea.org/pubs/newslett/eneff/jp.pdf) requires new standards designed to improve energy efficiency in vehicles by 25 per cent from 1995 to2010.   In order to discourage manufacturers from increasing vehicle size, under the Japanese system the heavier the vehicle category the higher is the required rate of increase in targeted fuel efficiency.


China


China has set standards on limits of fuel consumption for passenger cars. �  The standard sets the limits of fuel consumption for passenger cars.  The standard is for M1 vehicles with positive ignition engines or compression ignition engines, maximum designed speed of which are larger or equal to 31.1mile per hour, and maximum designed total weight of which don’t exceed 7716lb.  The standard is not for vehicles powered only by gaseous fuels or alcohol fuels.  Test weight is curb weight plus a driver’s weight.  Testing cycle is ECE-15 cycle.  For new model application, Phase I starts on July 1st, 2005, and Phase II starts on Jan. 1st, 2008.  For old models currently being produced, Phase I starts on July 1st, 2006, and Phase II starts on Jan. 1st, 2009. � 


Limits of fuel consumption for passenger cars, MPG


Manual transmission, excluding SUVs & MPVs





Test weight, lb�
Phase I�
Phase II�
�
CM=1653�
32.7�
37.9�
�
1653<CM=1907�
32.7�
36.2�
�
1907<CM=2161�
30.6�
33.6�
�
2161<CM=2403�
28.3�
31.4�
�
2403<CM=2657�
26.4�
29.0�
�
2657<CM=2910�
24.8�
27.4�
�
2910<CM=3153�
23.3�
25.6�
�
3153<CM=3395�
22.0�
24.3�
�
3395<CM=3660�
20.8�
23.1�
�
3660<CM=3902�
19.8�
22.0�
�
3902<CM=4145�
19.0�
21.2�
�
4145<CM=4409�
18.4�
20.5�
�
4409<CM=4652�
17.8�
19.8�
�
4652<CM=5026�
17.2�
19.1�
�
5026<CM=5534�
16.1�
18.0�
�
5534<CM�
15.2�
16.9�
�






Limits of fuel consumption for passenger cars, MPG


Automatic Transmission, including SUVs & MPVs


(For passenger cars with automatic transmission, or have 3 or more rows of seats, or M1G type cars, which refer to SUVs, MPVs)





Test weight, lb�
Phase I�
Phase II�
�
CM=1653�
31.0�
35.6�
�
1653<CM=1907�
31.0�
34.1�
�
1907<CM=2161�
28.7�
31.8�
�
2161<CM=2403�
26.7�
29.4�
�
2403<CM=2657�
25.0�
27.4�
�
2657<CM=2910�
23.3�
25.9�
�
2910<CM=3153�
22.0�
24.0�
�
3153<CM=3395�
20.8�
22.8�
�
3395<CM=3660�
19.6�
21.8�
�
3660<CM=3902�
18.7�
20.8�
�
3902<CM=4145�
18.0�
19.9�
�
4145<CM=4409�
17.3�
19.3�
�
4409<CM=4652�
16.8�
18.7�
�
4652<CM=5026�
16.2�
18.1�
�
5026<CM=5534�
15.2�
16.9�
�
5534<CM�
14.3�
16.0�
�



Source:  Regulation of the China State Planning Board no. GB19578-2004








B.	Fuel Consumption Labeling





The majority of countries with legislation on consumer protection appear to have legislated in recent years to provide a compulsory system of labeling for commonly-used domestic electric appliances, such as refrigerators, heaters, air conditioners, washing machines, dishwashing machines and clothes dryers.  The use of labeling for fuel consumption statistics of new motor vehicles is found less commonly.  The major illustrations of such legislation are in the United States, Europe and Australia.  The US legislation is contained in Title 49 section 32908 of the US Code (www4.law.cornell.edu/uscode/49/32908.html).  The European Parliament has adopted a mandatory Directive (1999/94/EC) relating to the availability of consumer information on fuel economy and CO2 emissions in respect to the marketing of new passenger cars (www.europa.eu.int/eur-lex).  The Australian fuel labeling law is contained in Australian Design Rule (ADR) 81/01 (www.greenhouse.gov.au/fuellabel/label.htm).  A voluntary system of energy labeling for motor vehicles also exists in Canada, where legislation designed to make the system compulsory has been enacted and will be promulgated if vehicle manufacturers cease to comply with the present “voluntary” scheme (Motor Vehicle Fuel Consumption Standards Act, c M-9, §§ 17-21; www.laws.justice.gc.ca/en/M-9/83591.html#rid-83653).�





Labeling for fuel consumption assists in promoting consumer confidence in motor vehicles.  It enables customers to make an informed choice between various competing products, provides an incentive to manufacturers to design more energy efficient vehicles, and promotes energy conservation generally.





The proposal to introduce a mandatory system of fuel consumption labeling has been criticized on the basis that the fuel consumption figures achieved under test conditions could never be achieved under road conditions, and that this would lead to a rash of complaints against the manufacturers.  While it is certainly true that road conditions significantly increase fuel consumption over test conditions, the figure or figures displayed on the label could be modified to take account of this fact.  This occurs in the United States where, under the current legislation (cited above), two fuel consumption figures are displayed, one for fuel consumption in city conditions, and one for fuel consumption in highway conditions.  These figures are calculated by discounting the figure for city driving by 10 per cent from the figure obtained during test conditions, and by discounting the figure for highway driving by 22 per cent.  Any overall fuel consumption figure displayed must be calculated using the discounted figures above and on the assumption that the vehicle will be driven 55 per cent under city conditions and 45 per cent under highway conditions.





It will be necessary to prescribe in the legislation the exact form of the label, preferably in the regulations attached to the enabling statute.  As the labeling system is designed as a consumer protection and information measure, it is essential that the label be carefully designed so as to disclose the relevant amount of information in a manner that is easy to understand.  An effective form of label would consist simply of fuel consumption information and, like the US label, would give separate figures for city and highway fuel consumption, appropriately discounted from the figures obtained from standard test conditions.  For comparative purposes the label could indicate the range of fuel consumption figures obtained by passenger vehicles and light trucks generally.  It is further suggested that a global figure for the estimated annual fuel cost for the vehicle, which forms part of the US label, not be included in any new label.  The estimated fuel cost is considered by the writer to be too vague and misleading, from a consumer perspective, as the figure will depend very largely on the number of kilometers driven in a given year.  This will be unknown in each case and will vary greatly between consumers.





As an alternative to introducing a system of compulsory fuel consumption labeling for motor vehicles, it would be possible to legislate for other point-of-sale material such as a system of display charts and placards indicating fuel consumption statistics of various types of vehicles on the walls of dealers’ showrooms.  This has been proposed in Australia by vehicle manufacturers.  While such a proposal would represent an improvement on the present position, from the perspective of consumer information and protection it would seem to be a less satisfactory alternative.





C.	Fuel Consumption in Model-Specific Vehicle Advertising





In Australia, the Ecologically Sustainable Development Transport Working Group proposed that all advertising in relation to the sale of new vehicles make specific reference to each vehicle’s fuel consumption statistics.�  This proposal was justified in four ways: first, it would raise the public awareness of fuel consumption as a factor in the purchase decision; secondly, it would put fuel consumption information before the prospective buyer at an early stage in the purchasing process; third, sufficient fuel consumption data exists, so that the need for additional testing costs is avoided; and fourthly, it ranks fuel efficiency alongside other attributes in the overall image of desirability of ownership delivered by the advertisement.�  The current use by vehicle manufacturers of fuel consumption statistics in advertising is rare: in Australia, the Department of Primary Industries and Energy has reported that only about 10 per cent of model-specific motor vehicle advertisements contain statements about fuel consumption, and that many of these statements are misleading.�








Republic of Korea Rational Energy Utilization Act (1995), article 18(4). 





South Korea has legislation of this similar nature. This sub-section reads:





“If a manufacturer, importer or distributor of the efficiency indicated machinery and materials, makes any advertisement of the efficiency indicated machinery and materials using such advertisement media as prescribed by the Ordinance of the Ministry of Trade, Industry and Energy, he shall include the energy consumption efficiency or quantity consumed, and the method of use in the contents of the advertisement”.





Full text available at: www.unescap.org/esd/energy/publications/compend/ceccpart4chapter8.htm. 


�
�



2.	THE FINANCIAL MECHANISMS USED TO IMPROVE MOTOR VEHICLE FUEL EFFICIENCY





Various economic measures might be introduced to encourage vehicle manufacturers to manufacture more fuel-efficient vehicles and to encourage the public to purchase such vehicles.  Such stimulatory measures might be introduced as an alternative, or in addition to various forms of regulation.  A combination of regulatory and stimulatory measures (together with voluntary agreements negotiated between government and the motor vehicle industry to promote fuel efficiency) may well be the most effective approach to take.  The regulatory measures would require manufacturers to adopt a minimum standard of compliance, while the stimulatory measures would encourage and reward them to go as far as possible beyond the specified minimum.





The financial strategies that governments may pursue to improve motor vehicle fuel efficiency include the following:








A.	Differential sales or goods and services tax





The present sales tax or goods and services tax legislation in existence in nearly all countries could be amended to introduce either a skewed sales tax where higher charges are imposed on the purchase of motor vehicles with a high rate of fuel consumption; or a sales tax increase/rebate program where higher rates of tax for inefficient vehicles are combined with tax rebates for relatively efficient vehicles.





1.	Skewed sales or goods and services tax





In the United States, a specified supplementary lump sum tax is imposed on manufacturers on the sale of new passenger motor vehicles that do not meet prescribed standards of energy efficiency.  This system has been in operation since 1978.  It is commonly referred to as the “gas guzzler tax”.  The supplementary federal tax is imposed according to the following schedule, set out in US Code, s 4064(a) (http://assembler.law.cornell.edu/uscode):





If the fuel economy of the model type in which the automobile falls is:�
The tax is:�
�
At least 22.5 miles per gallon (mpg)�
$0�
�
At least 21.5 but less than 22.5 mpg�
1,000�
�
At least 20.5 but less than 21.5 mpg�
1,300�
�
At least 19.5 but less than 20.5 mpg�
1,700�
�
At least 18.5 but less than 19.5 mpg�
2,100�
�
At least 17.5 but less than 18.5 mpg�
2,600�
�
At least 16.5 but less than 17.5 mpg�
3,000�
�
At least 15.5 but less than 16.5 mpg�
3,700�
�
At least 14.5 but less than 15.5 mpg�
4,500�
�
At least 13.5 but less than 14.5 mpg�
5,400�
�
At least 12.5 but less than 13.5 mpg�
6,400�
�
Less than 12.5 mpg�
7,700�
�
Emergency vehicles such as ambulances and police cars are exempt from the tax.  The legislation defines the terms "automobile", "fuel economy", "model type", "model year" and "manufacturer, and also explains how fuel economy is to be measured (ibid).





The imposition of such a system would raise additional tax revenue.  The reform could be made revenue-neutral and give additional incentive for the purchase of fuel-efficient vehicles if the schedule were modified and expanded so as to give a lump-sum reduction for the sale of each vehicle that met or exceeded the specified fuel-consumption statistics.  The introduction of a sliding scale would result in a significant price reduction for the most fuel-efficient vehicles.�





Rather than imposing lump-sum payments, the legislation could impose differential sales or goods and services tax rates based on motor vehicle fuel efficiency.  Under this proposal the existing sales or goods and services tax rates could be modified so as to increase the rate of tax payable in respect of fuel-inefficient vehicles and (possibly) to reduce the rate of tax payable by fuel-efficient vehicles.  The differing sales or goods and services tax rates approach is more consistent with most current tax regimes, which specify rates rather than lump sums.  This approach was favored in Australia by the report of the ESD Working Group on Transport.�





2.	A Feebate System





A second option is to levy a lump-sum charge or rebate on customers on the purchase of new vehicles.  The actual charge or rebate would vary according to the level of fuel-efficiency of the vehicle.  Such a system would specify a sliding scale of charges for vehicles of lower efficiency ("gas guzzlers"), but also incorporate a sliding scale of rebates for vehicles of higher efficiency ("gas sippers").  This option is commonly referred to in North America as “feebates”.  A system of this nature, entitled the Tax for Fuel Conservation, was introduced by the Ontario government in 1990 (Retail Sales Tax Act, RSO 1990, c R.31; www.e-laws.gov.on.ca).  The additional tax ranges between $75 to $7,000 for vehicles with fuel consumption ratings in excess of nine litres per 100 kms.  A $100 tax rebate is given to purchasers of vehicles with fuel consumption ratings below six litres per100 kms.  On 23 June 2004, the French press reported that the Government intends to impose a tax on large sports utility vehicles (SUVs) while subsidizing the most efficient cars.  The measure would rate new cars according to their efficiency. The least efficient, the larger SUVs, would be taxed €3,200 at point of sale. The revenue would be channeled to subsidizing the most efficient, smaller cars by €800. 





Work has been undertaken in the United States by the American Council for an Energy-Efficient Economy on the development of a model formula for the calculation of feebate charges and rebates designed to best encourage energy efficiency.�  This study defines a feebate as the product of a feebate rate and the difference between a vehicle's energy factor and some reference level relative to which all vehicles are judged.  Thus: 





Feebate = (feebate rate) x [(energy factor) - (reference level)].





The energy factor is a measure of the vehicle's energy efficiency.  For a fuel-economy based feebate, the energy factor is the vehicle's fuel economy rating in kilometres per litre.�  The reference level is an average value of the energy factor.  For example, for a fuel economy feebate, the reference level could be a fleet-based fuel economy.  The feebate rate is the monetary value assigned to each unit difference in the energy factor above or below the reference level.�





Another very high leverage option would be directed to inefficient cars presently on the road, often older vehicles that are the most polluting.  For example, 65 per cent of the cars in Egypt are over 10 years old, 25 per cent are over 20 years old, and 25 per cent of the buses are over 15 years old.  These figures are typical for most developing countries.  Feebates have been suggested – charging a fee on inefficient vehicles, which would pay for granting a rebate for the purchase of more efficient models.  The older model would be scrapped, and the newer model purchased with the rebate.








B.	Skewing Motor Vehicle Registration Charges Towards Higher Charges on 


Inefficient Vehicles





Another tax policy option is to amend existing national or State motor vehicle registration charges so as to require the owners of cars with a high rate of fuel consumption to pay increased charges.  While the laws imposing such charges differ from jurisdiction to jurisdiction, it is common to find that different registration fees are imposed for different vehicles.  Commonly, the registration charges are based on a number of factors, such as the type of vehicle to be registered, the weight of the vehicle to be registered, the number of cylinders of the motor vehicle and whether the vehicle is to be used for private or commercial purposes (see for example, New South Wales, Australia: Motor Vehicles Taxation Act 1988; www.austlii.edu.au/au/legis/nsw/consol_act/mvta1988268/; South Australia, Australia: Motor Vehicle Regulations 1996; www.austlii.edu.au/au/legis/sa/consol_reg/mvr199628/.  It would be possible to amend or replace this legislation with a law varying the amount of motor vehicle registration charges according to the fuel consumption statistics of the vehicle.





C.	Increasing Petroleum Excise Taxes





Petroleum excise taxes are levied directly on the consumers of petrol at the point of sale on a cents per litre basis.  Such a tax already provides an incentive to consumers to reduce the use of petrol and to purchase fuel-efficient cars.  In Australia, a paper commissioned by the Commonwealth Department of Transport and Communications suggested that motor vehicle fuel efficiency could be significantly improved by eliminating or reducing sales or goods and services taxes on cars and raising petroleum excise taxes to compensate for the lost revenue.�  This reform could be achieved by a simple amendment to the relevant petroleum excise and sales or goods and services tax legislation.  Kenya has an Environmental Energy Policy that includes higher taxes on gasoline to discourage wasteful and conspicuous consumption. Among the main programs or projects undertaken to reduce emissions from the usage of petroleum-based fuels for transport are legislation and fiscal policies that help to reduce consumption of fuel and limit the age of imported second-hand vehicles.�








D.	Income Tax Incentives





Income tax is currently imposed in almost countries by national legislation.  It is usually calculated by applying the appropriate tax rate to the taxable income, then subtracting any rebates or credits.  Taxable income is determined by subtracting allowable deductions from a taxpayer's assessable income.





Governments could offer income tax rebates or credits on the purchase of motor vehicles that meet specified fuel economy standards.  This concept is similar to the various incentive programs in the United States, which are designed to stimulate the purchase of alternative-fuel vehicles and the conversion of petrol-based vehicles to alternative fuels.  For example, in 1990 California enacted legislation providing an income tax credit to individuals and businesses that either purchased new alternative fuel vehicles or retrofitted their standard vehicles using an alternative-fuel conversion kit certified by the State’s Clean Air Regulatory Board.�  Under this low emission vehicle (LEV) credit, a taxpayer could receive as a tax credit 55 percent of the incremental cost (that is, the cost above the purchase price of an equivalent standard-fuel vehicle) associated with purchasing a new vehicle that meets specified emission standards or converting an existing vehicle so as to meet the same standards.  The maximum credit was $1,000 for vehicles under 5,750 pounds and $3,500 for vehicles over 5,750 pounds.�





A new scheme of income tax rebates or credits linked to the purchase or lease of fuel-efficient vehicles would require administrative supervision.  In California, the California Energy Commission (CEC) was declared responsible for administering the State’s program.  Parties interested in purchasing an alternative-fuel vehicle contact the CEC for information on the availability of and rules relating to the tax credits.  The taxpayer fills out the appropriate form, giving information as to the type of car purchased or converted.  If the purchase or conversion is approved by the Clean Air Regulatory Board, the CEC approves the application and sends a certification letter to the taxpayer.  This certification letter was kept for income tax audit purposes.�





E.	Employer-supplied Vehicle Fringe Benefits





Fringe benefits tax (FBT) is currently imposed in some countries, including Australia, where it is located in the Fringe Benefits Tax Assessment Act 1986 www.austlii.edu.au/au/legis/cth/consol_act/ftbaa1986312/.  FBT is a separate tax paid by employers regardless of the employees’ liability for income tax.  Liability is assessed on an annual basis, but paid in quarterly instalments.  The return is separate from the normal income tax return.  Tax is payable on the "tax inclusive" value of benefits, that is, the "grossed up" taxable value of the benefits.





The Australian Fringe Benefits Tax Assessment Act 1986 sets out particular rules for assessing the value of car fringe benefits.  As a general rule, liability for FBT will arise where an employee has the private use of an employer's car.  The car may be leased or owned by the employer.  "Car" is defined in s 136 of the Fringe Benefits Tax Assessment Act 1986 (Cth).





Governments could seek to encourage the purchase or lease by businesses of more fuel-efficient motor vehicles by providing FBT incentives, in the form of tax deductions or rebates.  Such deductions or rebates would reduce the cost to businesses of providing vehicles to employees.  Similarly to sales tax, a skewed system could be employed whereby FBT surcharges on the provision of energy-inefficient cars to employees would co-exist with FBT rebates for fuel-efficient vehicles.�








G.	Grants, low-interest loans or loan guarantees to businesses for the lease or purchase of fuel-efficient vehicles





Another option to encourage the use of more fuel-efficient vehicles by businesses is by government subsidy of the purchase or lease of new fuel-efficient vehicles by grants, low-interest loans or loan guarantees.�





In addition, national governments could provide assistance to local or State government agencies to lease or purchase fuel-efficient vehicles.  In many countries, local and/or state governments operate a fleet of motor vehicles, comprised of various types of vehicles.  Many of these vehicles are large and energy-efficient.  Although fuel efficiency is a factor that local and/or State governments take into account when determining the composition of their vehicle fleet, it is often only one out of many. National governments could influence the vehicle mix of local and/or State governments by making the selection of fuel-efficient vehicles more economically attractive.  This could be achieved by the providing funding for the purchase and/or the operating costs of fuel-efficient vehicles.








3.	THE OPTIONS FOR MODIFYING PLANNING AND DEVELOPMENT LAWS





The UN Commission on Sustainable Development, at its Ninth Session, reported that in 1995 46 per cent of the world’s population resided in urban areas, and that this figure was expected to increase to 50 per cent in 2006 and to more than 60 per cent by 2030.  The Commission noted that the rapid pace of urbanization means that not only are more people living and working in cities, but also more people and more goods are making more trips in urban areas, often over longer and longer distances (Report E/CN.17/2001/19-E/2001/29; www.un.org/esa/sustdev/csd/CSD9.htm).





This development has profound effects on the transport sector.  The design of cities can directly influence the amount of consumption of transport fuels.  If cities are allowed to spread without adequate controls, the danger exists that public transport to the extended areas will become inadequate, necessitating almost exclusive reliance on motor vehicles.  This has already occurred in a number of major cities throughout the world.  In addition, of course, the spread of cities without adequate planning controls inevitably means more travel and therefore more fuel consumption.  Rapid urbanization is probably inevitable, but with political will the shape and design of such urban areas can be controlled so as to render such cities efficient in terms of transport usage and fuel consumption.  Such planning controls can ensure that development occurs in such a way that public transport can provide an adequate service and that the need for vehicle travel within urban areas is minimized.





In many developing countries planning and development laws are very rudimentary.  Even in developed countries the comprehensive planning and development laws seldom take into consideration issues of improving energy efficiency in the transport sector by providing measures for reducing fuel consumption.  This is despite the clear recommendations contained in Agenda 21, paragraphs 7.52 and 9.15 (www.un.org/esa/sustdev/documents/agenda21/English/agenda21toc.htm) requiring national action to be taken to encourage development patterns which reduce transport demand, promoting public transport, supporting non-motorized modes of transport and controlling traffic management.  This is echoed in clause 20 of the Johannesburg Plan of Implementation, signed in September 2002 (www.un.org/esa/sustdev/documents/WSSD_POI_PD/English/POIChapter3.htm).





Many of these policies will require implementation by legislation.  The following legislative options can be identified:





A.	The Introduction of or Changes to Existing Town Planning Laws to Encourage Urban Consolidation





Urban consolidation is designed to use urban land more efficiently in order to improve accessibility to city centres and other important hubs.  It can be promoted in a variety of ways, including the following:





By ensuring that inappropriate regulations and processes preventing urban consolidation be removed from local and national building and town planning laws.


By government authorities conducting assessments of the capability for redevelopment in each local government area through a study of the infrastructure capacity


By creating within town planning laws guidelines or development rules providing clear zoning and priorities as to where and how much development should occur in each city area.


By ensuring that attention is paid to redevelopment of land around key public transport nodes to include dense housing and some commercial activity so that travel is minimized and public transport facilities are made more attractive.


By investigating whether taxation laws can be changed so as to encourage high density housing in areas identified for development by government authorities.


By encouraging dual or multiple occupancy.  This is the right to register and rent a self-contained apartment or unit forming part of an existing or new residence, the right to subdivide existing blocks so as to create additional housing units, and the right to sell large backyards of existing blocks for further development.





All these options are designed to reduce travel demand by allowing more people to live close to established areas where employment and other urban facilities, such as shops and entertainment complexes, exist.  They will all require law reform to either introduce new planning and/or building legislation or to amend such existing legislation.





Cities that have taken legislative action in this area include Curitiba (Brazil), Singapore and Canberra (Australia).  For the Curitiba local legislation, see www.curitiba.pr.gov.br (in Portuguese), and for a general discussion of the provisions in English, see www3.iclei.org/localstrategies/summary/curitiba2.html.  The Singapore provisions are contained in Planning Act, Part II, §§ 5-11 http://statutes.agc.gov.sg.  The Canberra provisions are made under the Planning and Land Act 2002 (ACT) www.legislation.act.gov.au/a/2002-55/current/pdf/2002-55.pdfs11(1)(d) and the Planning and Land Regulation 2003 (ACT) www.legislation.act.gov.au/sl/2003-16/current/pdf/2003-16.pdf.





B.	The greater use of environmental impact assessment





National legislation requiring environmental impact assessment for all major development projects has been a cornerstone of environmental law in general, and sustainable development in particular, in recent years and is regarded internationally as essential.  It has been supported in many international legal instruments, most recently in clause 97 of the Johannesburg Plan of Implementation (www.un.org/esa/sustdev/documents/WSSD_POI_PD/English/POIChapter3.htm).





Environment impact statements are considered to be one of the most effective means of ensuring that environmental concerns are taken into account in any development and of raising awareness of the importance and impact of the environment both in the public and in government agencies.  This option would ensure that past practices of simply ignoring the environmental impact of proposed developments is not allowed to continue.  While the use of such statements is mandated in some countries in certain circumstances, its use is currently limited in developing countries.  All town planning changes, which would actually or potentially impact on public or private transport usage or availability could be made subject to a compulsory environmental impact statement as a precursor to approval.








C.	Demand Management Programs





A variety of demand management programs have been implemented and proposed for adoption in various countries in order to reduce the need for travel, the amount of travel and the impact on this travel, without restricting access to urban facilities.  Such programs are wide-ranging in their scope and nature.  They include the following:





The use of staggered or flexible working hours and the deregulation of weekend working.


The encouragement of ride sharing (and consequently the reduction in vehicle and fuel use) by measures such as:  high occupancy vehicle lanes; laws requiring employers with more than a specified number of employees to develop increased vehicle occupancy schemes for their employees; the removal of legal prohibitions on payment for ridesharing; “every car a taxi” laws permitting drivers to pick up pedestrians at designated areas.


Improvement of traffic flow by the use of traffic management measures, such as computer-coordinated traffic signals.


Regulatory control of access to city centres for private vehicles, by such means as: vehicle permits required to enter city centres; granting access to odd or even number plated-vehicles on alternate days; car free days; bans on certain classes of vehicles; vehicle taxation according to city access privileges; or lotteries to allocate city access rights.


Increased parking controls, including increased fees and restrictions on the number of parking places available.


Restricting the number of cars that may be registered.


Road pricing controls, by imposing fees for vehicle use of certain key roads.  This can be achieved electronically by the use of overhead cameras and special computer cards attached to vehicle windscreens, which record when vehicles pass a certain point.


Encouraging residents to use modes of transport other than private vehicles, by: establishing bicycle lanes; the provision of special parking areas outside inner city areas and encouraging people to walk to work or take buses from these parks; fee reductions and/or timetable improvement for public transport services.


Modification of taxation laws to discourage companies from providing company cars to their senior employees, and to impose on employees liability for income tax on the value of company cars.


(10)	The inclusion of driver education on the need for fuel efficiency driving practices as part of the requirements for passing the driving test necessary to secure a driver’s license.





While some of these measures may be introduced administratively by government agencies, the majority of these reforms will require amendments to, or new national or state legislation affecting, road traffic, labour and taxation legislation.





Regulation of vehicle access to city centres occurs in Gotherberg (Sweden) and Copenhagen (Denmark).  These reforms have been implemented as part of the European Union’s Progress Project.  The Project is discussed at www.progress-project.org, and the legal aspects of the Project, including the relevant legislation, at www.progress-project.org/Progress/pdf/D4_2.pdf.





The best illustration of encouraging other methods of transport is Copenhagen (Denmark).  This city particularly encourages bicycle use.  This is undertaken under the planning legislation by administrative action.  See the City of Copenhagen Policy Document: www.vejpark.kk.dk/byenstrafik/cyklernesby/uk/cykelpolitik_uk.pdf.  For basic details, see www.eaue.de/winuwd/175.htm and www.ils.nrw.de/netz/leda/database/measures/meas0356.htm.





Increased parking controls have been implemented in Singapore.  These are regulated by the Land Transport Authority under the Planning Act (available at http://www.lta.gov.sg/dbc/index_dbc_vehicle.htm).








Appliance Energy Efficiency Labels and Standards�





One of the significant uses of electricity is the powering of appliances, equipment and lighting in residential and commercial buildings.  Refrigerators, computers, clothes washers and dryers, air conditioners, office equipment, and heating consume huge amounts of electricity.  Although energy growth varies considerably among nations and economic sectors, every nation should improve the energy efficiency of its new stock of electric appliances and commercial equipment, which generally can be done at a cost far lower than building new generation facilities, before incurring the large capital expense and adverse environmental consequences of increased generation capacity.   Great savings and reduced environmental impact from generation can be achieved if all appliances are the most efficient available, and old appliances are replaced with new, more efficient ones.





Appliance efficiency labels that accurately inform consumers of the electricity the appliance will require, and appliance efficiency standards that set minimum efficiency requirements for appliances in the marketplace are among the most inexpensive and effective means of improving the efficiency of residential and commercial electricity use.  Under either approach, government policymakers, at relatively low cost, can establish appliance efficiency performance standards and consumer information requirements (labels), and can monitor compliance and enforce violations.  Private manufacturers will innovate and compete within the government set ground rules.  





Globally, both labels and standards have been adopted as valuable tools for setting and implementing national energy efficiency policy.  A European-wide requirement has been adopted by the European Union, and some 35 nations around the world have adopted some form of energy efficiency label or standard.�   These programs work.  For instance, after its first year, the Philippines’ mandatory standards and labeling program resulted in a 25% increase in average efficiency of all air conditioners, which translates into an energy savings of 6 MW in demand and 17GWh in consumption. Korea, three years into its mandatory standards and labels programs enjoyed an 11% decrease in refrigerator energy consumption and a 24% decrease in air-conditioner energy consumption. Thailand, which instituted a voluntary program, recorded a 14% decrease in refrigerator energy consumption (after 3 years) and a 65 MW decrease in energy demand and a 643 Gwh drop in consumption.�  





1.	HELPFUL DRAFTING RESOURCES -- CLASP





Substantial expertise and resources are available to developing countries seeking to engage in this process.  Funding is available from national foreign assistance programs, multilateral development banks, regional U.N. Economic Commissions, the Global Environmental Facility, and various private foundations.  Most of the expertise and funding is coordinated through the Collaborative Labeling and Appliance Standards Program (CLASP).�   It is the single best resource for any nation considering adopting or revising appliance efficiency standards of labeling laws.  





CLASP, a joint project of Lawrence Berkeley National Laboratory (LBNL), the Alliance to Save Energy, and the International Institute for Energy Conservation, supports the design, drafting and implementation of efficiency standards and labels in developing and transitional countries through partnerships with agencies, stakeholders and relevant institutions in those countries.  CLASP’s mission is to be “an independent, global, technical resource for governments and other organizations wanting assistance in developing energy efficiency standards and labels.”  CLASP, “with support from USAID, the UN Foundation, the Energy Foundation, the US Department of Energy, the U.S. Environmental Protection Agency, the US Department of State, the Global Environmental Facility, World Bank, the Australian Greenhouse Office and others, … is developing globally applicable technical and policy support tools, conducting regional outreach, and providing technical support to partner countries. In each participating country, the project results in enhanced institutional capacity for implementing standards and labeling programs, increased production of energy-efficient products by manufacturers, improved average energy efficiency of appliances and equipment, significant reductions in electricity consumption, and lower energy-related emissions of greenhouse gases and other pollutants.”





CLASP also maintains a web-based international clearinghouse of efficiency standards and labels programs, has published a comprehensive manual for drafting efficiency standards and labels, has developed and makes available important analytical tools, and concretely assists interested nations in developing their programs.�  For instance, CLASP has developed a Residential Energy Consumption Survey (RECS) and Small Business Energy Consumption Survey (SBECS)  to help policy makers assemble the data critical to designing an effective standards or label program.� 





2.	STANDARDS AND LABELING DRAFTING CONSIDERATIONS





A.	How does one decide whether to adopt standards and/or label programs?





Appliance energy efficiency and labeling programs generally use two different techniques, energy efficiency labels and energy efficiency standards, either separately or combined.





Label designs can take varying approaches, such as endorsements, certifications, product comparisons, and product energy usage.  No matter the form, all labels are designed to inform consumer choice at the time of purchase.  The labels do not mandate how efficient a product must be.  Instead, label programs seek to provide consumers with energy efficiency and lifecycle cost information to encourage market choices to purchase energy efficient appliances.  To the extent accurate energy efficiency and lifecycle cost information is conveyed by labels to the purchaser, consumer choice will be tilted towards more efficient products and manufacturers will be induced to make and market more efficient appliances. 


 


In contrast to labels, energy efficiency standards set specific, minimum energy performance requirements for products and classes of products.  Whichever approach, or combination of approaches used, the government must decide whether to make them mandatory or voluntary.  This first step is critical to the success of any program.  It is analytically challenging and requires the availability of a broad range of reliable data.  The policymaker must assess the nation’s institutional, economic, legal, and cultural capacity to develop and implement a program, must determine if there is adequate political support for the effort, must quantify the economic and environmental costs and benefits of an appliance efficiency program, and must estimate the effect of a program on consumer preference. 





To begin, the policymaker must assemble the data on and evaluate a) the current and potential efficiency of different appliances that are or will be available in the market, b) whether the products are or could be domestically produced or must be imported, c) and the kinds of standards other countries have or are about to adopt.  CLASP is an important resource for this step.  This information must be combined with the evaluation of the nation’s needs and institutional capacity to determine what range of products should be covered by the efficiency program (e.g., refrigerators, lighting, air conditioning, freezers, computers, etc.), what kind of regulation (label or standard) would work best for each covered product category, and the anticipated costs and benefits of each approach to determine the kind, scope and stringency of policy that should be adopted.  The end product of this analytical process will be the decision whether to adopt a program, and if so, the kind, scope and stringency of the policy that should be adopted.    





B.	What testing capability is needed for a standards and/or label program?





The next critical requirement is that the nation be able to determine whether a product complies with the proposed standard and whether the label’s claims are accurate.  Thus, it is essential that the country establishes or obtains access to a qualified testing center for evaluating the energy efficiency of products and label claims.  Both standards and label requirements must be supported by protocols for product energy efficiency testing in order to standardize measurement of a product’s energy use and efficiency and to standardize the efficiency information on labels.  The nation could set up its own center, join with other nations to run a regional center, or contract with an existing facility for the services.  This testing capability is essential for program legitimacy and effectiveness, both when establishing the regulatory requirements and in insuring compliance.  Also, the testing protocols and protocols for product certification by industry must be publicly promulgated, so both industry and the testing center can reliably and comparably evaluate product performance and market compliance.





Example of Technical Testing Facility in Developing Countries


Egypt.  The Ministry of Electricity and Energy is setting up an energy efficient equipment laboratory as part of its Energy Efficiency Improvement project; the laboratory is funded jointly by the Egyptian Government, UNDP and Global Environment Facility. The laboratory will be an important tool in Egypt’s efforts to reduce energy consumption, and will provide “teeth” to Egypt’s recently adopted energy efficiency standards for refrigerators, washing machines and air conditioners.  The laboratory will enable Egypt to verify energy consumption levels of imported and locally made electrical appliances, and to monitor compliance with energy efficiency standards.  


Source: http://www.CLASPonline.org.





C.	What are the Label Design Considerations?


A label can simply provide an endorsement or seal of approval from a certified program, either public or private.  The U.S. EPA and Department of Energy ENERGY STAR® label is an excellent example of an endorsement label.�  Other nations that use endorsement labels include Australia, Brazil, China, European Union (some EU countries, such as Germany, Great Britain, The Netherlands, Austria, Spain and Poland, also have their own endorsement label), India, Japan, Korea, Mexico, New Zealand, Singapore, Switzerland, and Thailand.  Endorsement labels generally display a seal of approval that provides no specific energy use data to the consumer, but instead represents the endorser’s assurance that the product meets some level (hopefully high) of performance, either in absolute terms or in relative terms, such as identifying products that perform at the top 10% of all products of that type on the market.  





The value of the endorsement label is directly related to the credibility of the endorser to the purchaser.  Hence, the U.S. and International Energy Star label, all of which are government issued, has been very effective.  However, as the variety of endorsements and endorsers expands, and endorsements compete with each other, seals of approval labels become confusing to consumers and lose their power to influence consumer choice.  On the other hand, one of the major strengths of endorsement labels is that they are easy for the consumer to read because they contain little or no statistical information.





�ref  SHAPE  \* MERGEFORMAT ����


The label also or alternatively can provide a qualitative rating, specific performance data, or comparative information for consumers.  Comparison labels contain various types of energy information, qualitative or quantitative, that can be used to compare products in a category.  Examples of comprehensive product comparison label are those mandated in the European Community, Argentina, Australia, Brazil, China, Colombia, Hong Kong (China), Hungary, India, Indonesia, Iran, Israel, Malaysia, Mexico, Sri Lanka, Switzerland, Thailand, and United States.  


Comparison labels provide more consumer information than endorsements, but are less easily readable.  Canada and the U.S. use a label that rates appliances on a continuous scale, as does Israel, Jamaica, Japan, Malaysia, Mexico, Indonesia, Russia, Singapore and Sri Lanka.  Information only labels provide a high level of information but sacrifice readability and ease of product comparison.  Information only labels are used in the Costa Rica, Mexico, Indonesia and Philippines.  These provide energy consumption, efficiency ratings and operating costs for the product only, leaving it up to the consumer to gather and compare data on other products on the market.  





Label design can vary within a country from product category to category; countries may make labels mandatory for one product category but leave them voluntary in another category.  The particular approach and actual design of labels should be the one that best suits the nation’s economic, social, and cultural factors, and should also consider the need to harmonize the label with that required by other nations in the region and with the requirements of the countries where the products are manufactured. 





D.	What Are The Considerations For Drafting Design Standards?


Standards set product-by-product performance criteria that manufacturers must achieve.  Standards can be designed to eliminate the least efficient products from the market, eliminate all but the most efficient products from the market, to harmonize with other nations’ standards, or to encourage local manufacturers to make or local importers to import and sell products more efficient than meet the minimum standards.  In making these decisions, policy makers need to make an engineering analysis, a national impact analysis, a consumer analysis, and a manufacturing analysis.� 


The engineering analysis evaluates the energy efficiency of products sold in the country and determines both the technical feasibility and cost of improving the products’ efficiency, and also considers how the efficiency improvements will affect the products’ overall performance. 


The national impact analysis examines the specific proposed standard’s potential social costs and benefits, the impact reduced energy consumption would have on local utilities, and the environmental benefits and possible adverse effects the standard’s reduced energy consumption might cause.  


The consumer analysis evaluates the standards’ economic impact on a consumer’s purchase decision.  


Finally, the manufacturing analysis evaluates the effect of the standard on domestic and international manufacturers, suppliers, importers, employment, and retailers.  





In considering this information, whether for label design or standard setting, it is important that all stakeholders be involved, both to establish political credibility, legitimacy, and support for the proposed standard, and to insure that the data and analysis do not ignore key factors, or reflect analytical mistakes. Stakeholders should include community leaders, government officials, legislators, manufacturers, importers, retailers, consumers, energy suppliers, and environmental interests.





Examples of Standards Programs in Developing Countries


Ghana. Ghana’s Electrical Appliance Labeling and Standards Programme (GEALSP) has set a mandatory minimum standard for air conditioners; it is test standard GS362  (2001) which uses as a reference standard ISO 5151.  The implementing entity for this standard is the Ghana Energy Foundation (www.ghanaef.org). The Ghana Energy Foundation is a non-profit, public-private partnership institution devoted to the promotion of energy efficiency and renewable energy as a key strategy to Ghana's growing energy needs in a sustainable manner. It was established in November 1997, by the Private Enterprise Foundation in collaboration with the Government of Ghana, energy sector stakeholders and private sector energy consumer.


Egypt.  In 2003, the Egyptian Organization for Standardization approved Energy Efficiency Standards Specifications for refrigerators, washing machines and air conditioners. A Ministerial decree requires that manufacturers and importers comply with this standard and label electrical appliances with energy consumption data about the appliance.


Source: http://www.CLASPonline.org.





ENERGY EFFICIENCY IN THE BUILDING SECTOR�





From a societal perspective, investments in energy efficiency in a building can be compared with the cost of capital investments necessary on the supply side of the energy system to produce a similar amount of peak capacity or annual energy production.  Usually, the capital costs of efficiency are lower, and often far lower, than comparable investments in increased supply.  The additional operating costs of efficiency are usually zero or negative,� compared to substantial operating costs for supply-side options.  In addition, energy efficiency investments generally have much shorter lead times than energy supply investments, a particularly important consideration in countries where the demand for energy services is growing rapidly.  





For new construction, energy efficiency in buildings is particularly important because the costs of retrofits are almost always much higher than the costs of energy efficient new construction.  New construction is a “lost opportunity” resource for energy efficiency, because any efficiency investments not made during construction will be much more expensive to achieve as retrofits.  





Energy efficient buildings generally provide not merely the same level of energy service, but a higher level of energy services than conventional buildings.  Energy efficient buildings have higher levels of thermal comfort, greater ability to operate useably in the face of energy supply disruptions, and encourage greater productivity of their occupants.  These benefits may be substantially larger than (and in addition to) the benefits of direct energy savings.





The most effective programs are designed not only to ensure that a particular target level of energy efficiency improvement is realized but also to assure that the market is prepared continually to introduce better and better technologies for energy efficiency.  This process of continuous improvement in energy efficiency should be anticipated in the developmental process for energy efficiency codes by requiring that the codes be reviewed periodically – such as every three or four years – and updated to include requirements for the use of newer technologies that are cost-effective and feasible.





1.	LEGISLATIVE TOOLS TO PROMOTE BUILDING EFFICIENCY





A.	What are the legislative tools to encourage and require energy efficiency in new and existing buildings?       





A number of jurisdictions throughout the world have had great success at overcoming market barriers and producing dramatically higher levels of energy efficiency than would otherwise have occurred.  For example, California has held electricity consumption per capita steady for the past 30 years, while the rest of the United States experienced a 50% growth in electricity consumption (and slower economic growth than in California).  This remarkable success was achieved primarily through only two legal mechanisms:  codes and standards for new construction and performance-based economic incentives to go beyond the standards.  





Other legislative and policy options that make sense and have had some record of success include: 


Normative labels to distinguish the most energy efficient buildings and equipment:


Informative labels that provide the information necessary to measure energy efficiency and annual energy costs for operation. 


Education and outreach to promote market acceptance of energy efficiency technologies and energy efficient designs, most notably efficiency demonstration centres;  


Long-term incentives with ambitious energy efficiency targets; and


Government-funded research and development on energy efficiency in buildings.





This section of the paper reviews legislation and its resulting regulations that have been effective.





B	What are the Requisites for Codes and Standards?





The term “codes” is used to refer to mandatory energy efficiency requirements for new construction in buildings.  New construction may refer to an entirely new building being erected, or may refer to the construction of a new energy-using system (such as a lighting system or an air conditioning system) in an existing building.  Standards refer to minimum mandatory requirements for equipment used in buildings, such as air conditioning units, furnaces or boilers, refrigerators, water heaters, clothes washing machines, dishwashing machines, etc.  





The potential impact of energy codes and standards is dramatic.  California is already saving over 6,000 megawatts of peak power from energy codes and equipment standards; this figure will grow to 12,000 megawatts in the year 2010.  These savings figures can be compared to a peak load in California of 45,000 megawatts.  





A jurisdiction planning on adopting codes and standards must undertake a two-step procedure.  First, the jurisdiction must develop test protocols to determine how much energy use whole buildings or energy-using components of buildings are responsible for.  These test protocols must cover insulation materials, fenestration materials (windows and doors), heating and cooling distribution systems, efficiencies of motors and fans, efficiencies of energy-using equipment, etc.  Ideally, compliance with these protocols will yield databases listing the performance of each product or building offered for sale, and labels publicizing the tested performance. 





See: United States California’s Title 24 energy codes regulations establishing minimum levels of performance. http://www.energy.ca.gov/2005_standards/rulemaking/documents/15-day_language/2003-10-21_400-03-001-ET15F.PDF).  


See: MEXICO Ley Federal Sobre Metrología y Normalización (1992)


Link to full text of law: http://www.cddhcu.gob.mx/leyinfo/pdf/130.pdf  (Spanish version only) Summary/note: creates voluntary and mandatory and efficiency standards





See: RUSSIA new energy code is SNiP 23-02 (“Thermal Performance of Buildings”). It is based on earlier regional standards, a list of which can be found at http://www.cenef.ru/home-pg/List-e_1.htm. The legal basis for both federal and regional codes is described at http://www.cenef.ru/home-pg/hp-48e.htm. 


See: Kazakhstan regulations adopted by the scientific/technical board of the Construction Committee in Order number 250, dated 27 May 2004; the code document is entitled “The Republic of Kazakhstan Code, 2.04-21-2004, Energy Consumption and Thermal Performance of Civic Buildings.” http://www.cenef.ru/home-pg/Paper112e.pdf. 


See: INDIA The Energy Conservation Act (2001)


Link to full text of law: http://www.keralaenergy.org/ecact/ecact_main.htm 


Summary/note: includes building efficiency language


Technical specifications at:   http://www.info.gov.hk/bd/english/documents/code/e_ottv.htm





See: PHILLIPPINES Guidelines for Energy Conserving Design of Buildings and Utility Systems


http://www.doe.gov.ph/pls/portal30/docs/FOLDER/DOECONTENT_AREA/ENERCON/GUIDELINES+FOR+ECDBUS.PDF Summary/note: creates voluntary and mandatory and building and appliance efficiency standards.





C.	What role do economic incentives play in the regulatory shift toward energy efficient buildings?





Economic incentives complement codes and standards.  They depend on the prior existence of these standards both to establish the criteria by which superior performance can be measured and to establish levels of efficiency at which economic incentives are justified.  In turn, incentives can complement standards by providing for differentiation in the marketplace between minimum efficiency or commodity buildings or products and enhanced-value, high efficiency buildings or products.  Incentives can also encourage the widespread use of new technologies that may later be appropriate for standards, but which it is impossible to require at a given time due to questions about availability or universality of application.





Many economists prefer incentives to regulation, as a matter of philosophy, but this preference must be balanced against the need to provide a financial revenue source for the incentives.  Standards require a dramatically smaller investment by the government in producing a given level of energy efficiency.  They also guarantee that at least a basic level of efficiency will be met in all cases covered by them.





Legislation establishing programs for energy efficiency incentives must provide a funding mechanism for the incentive as well as an administrative mechanism for spending the money in the most effective way.








2.	CODES AND STANDARDS 





A.	What is the Importance of Test Protocols?





Residential and Commercial (Public) Buildings





All of the major energy-related choices – the thermal conductivity of insulation, the thermal transmission qualities of windows, the heat capacity of building materials, the solar heat transmission qualities of windows, the visible light transmission of windows, the air and water movement output of fans and pumps, the efficiency of motors, heat transfer efficiencies of heaters for air and water, etc., must be determined by standardized measurements.  Before advanced energy efficient equipment can be required for either a mandatory or a voluntary program, test protocols and labeling rules must be established and enforced.  For building energy efficiency, the most effective codes offer two options of compliance, called “prescriptive” and “performance-based.” 





Prescriptive standards set requirements for the components of a building, for example, the thermal conductivity of insulation or the efficiency of a heating device.  They do not offer the designer the flexibility to vary from many of these minimum specifications.  





Performance-based standards instead set maximums on the energy consumption or annual predicted energy cost of a building taken as a whole.  They allow the designer to specify less energy efficiency in some components in return for more efficiency in others.  They are more economically efficient because they allow the designer or builder to optimize the selection of efficiency measures to minimize first costs.  They also tend to lead to innovations in which the efficiency measures actually used are better than the ones that were required in the prescriptive standards.  





In addition to establishing protocols for testing buildings and components and regulating minimum acceptable levels of performance, the jurisdiction must develop plans for implementation and enforcement of the standards.  These can be more difficult to establish at first, since the goal is to establish a positive feedback cycle in which companies and individuals that comply receive positive reinforcement in the marketplace, where those that are out of compliance face the potential of delays, requests for repair or restitution, or penalties.  Once an expectation that a code will be enforced is established, it is not difficult to maintain these positive expectations, but a jurisdiction must plan on spending significant effort at first on establishing credibility on enforcement.  


B.	What are the requisites for new construction standards?





Standards for new construction can be adopted legislatively or administratively.  Where legislative adoption has been used, the legislative body has often adopted the local requirements of a national or international model, rather than having the details worked through the legislative process.  





Most jurisdictions delegate authority to an administrative agency and provide it with general instructions or criteria that code revisions must meet.   In the United States, these typically require that the code incorporate all energy efficiency measures that are technologically feasible and cost effective to the consumer over the lifetime of the building.  It is important that strong language (such as requiring that the codes include all cost-effective energy efficiency features) be used in the legislation, because powerful economic forces defending the status quo are likely to come to bear at the administrative agency.  





A second general process is for the agency to allow public comment on draft standards and require the agency to respond to this commentary.  Public comment identifies in advance areas with problems for implementation and can create a more positive attitude among the design and construction community towards eventual compliance. 





The authorizing legislation usually specifies what agency or agencies is/are responsible for implementing the energy standard.  This may or may not be the same agency that adopts it. 





See: HONG KONG: Building (Energy Efficiency) Regulation at:  http://www.arch.hku.hk/research/BEER/bee-reg.htm


(Delegates authority and broad discretion for building energy efficiency to regulatory Building Authority.)





Implementation will require a program of outreach and education to enforcement officials, building designers, and the construction industry.  At a minimum, this includes a means for disseminating current and updated versions of these standards and a process for compiling and publicizing interpretations of the standards as they are made.  





Implementation should also include the development and dissemination of design manuals that show how to construct buildings or details such that they comply.  The design manuals should almost motivate the designer to meet or do better than the energy code. Examples of residential and non-residential design manuals are found at: http://www.energy.ca.gov/title24/residential_manual/res_manual_2001.PDF and http://www.energy.ca.gov/title24/nonresidential_manual/2001_NONRES_MASTER_REVISED.PDF.  





There also needs to be an agency to provide fast-response telephone and e-mail answers to questions concerning the meaning of the code.  Frequent training of code enforcement officials as well as building industry officials has proven necessary.  Funding for training can be provided by government as part of the legislation authorizing the standards. But usually other funding sources have been used.





Some form of third-party inspection by government officials or independent private-sector inspectors is necessary to assure quality control. 





See: CANADA: Energy Efficiency Act (1992) §§ 9-12, at, http://laws.justice.gc.ca/en/E-6.4/text.html. 





In many countries, building inspectors at the local level already certify building compliance with construction codes with respect to fire safety, electrical safety, etc.  These officials also can enforce energy codes.  But they will require frequent training as well as motivation to get them to do so.  The damage that can be caused if a building fails to meet an electrical code and the failure leads to a fire is apparent.  Some jurisdictions, instead of relying on building code inspectors, allow or require the use of independent third-party private sector inspectors.  In this case, the government or some other supervisory agency must establish standards for technical expertise, professional conduct, and financial independence of the inspector from the builder in order to assure that the private sector inspectors are doing their job.� 





C.	What are the Requisites for Retrofit Standards?





There are two ways to affect energy efficiency in existing buildings.  The first is to require that energy efficiency measures be installed when a major renovation or reconstruction is taking place.  This could include something as minor as a new tenant moving into an existing commercial building and installing a replacement lighting system; in this case, the codes require that the new lighting system comply with the same energy efficiency standards as if it were an entirely new building.  Similarly, when a component in a building is replaced in a fashion that requires a building permit, the component can be required to have the same energy efficiency as it would for a new building (or even a somewhat different level of efficiency).  This is the case for window replacements in residential buildings in California, for example.  





A second way of addressing the problem of existing buildings is to require retrofits at a particular time, typically, point of sale.  In this case, the code requires the owner to undertake construction projects that would not have been undertaken at all but for the energy code, in contrast to requiring that upgrades already being undertaken be done in an energy efficient manner.  The next two sections discuss this second sort of energy efficiency standard. 





California’s Public Resources Code Section 25401.5 authorizes the California Energy Commission to set retrofit standards, but except as discussed in this paper, the Commission has not done so yet.  This legislation states:





“For the purpose of reducing electrical and natural gas energy consumption, the commission may develop and disseminate measures that would enhance energy efficiency for single-family residential dwellings that were built prior to the development of the current energy efficient standards.  The measures, if developed and disseminated, shall provide a homeowner with information to improve the energy efficiency of a single-family residential dwelling.  The commission may comply with this section by posting the measures on the commission’s Internet Web site or by making the measures to the public, upon request”.





Mandatory energy efficiency standards for retrofit buildings are relatively rare, although they have been discussed as a policy measure for more than two decades.  There are some examples of successful mandatory retrofit ordinances at the local level in the United States, however.  In 1981, the California city of San Francisco adopted the Residential Energy Conservation Program (RECO),� a prescriptive code designed to improve the energy efficiency of existing housing. RECO has reduced the amount of energy the average home uses in San Francisco by more than 15%, without any cost to the city treasury.�    





RECO has proven to be simple to understand and easy and inexpensive to enforce. RECO requires such energy-saving measures as adding insulation; caulking and weather-stripping doors, windows, and other openings in the building shell; insulating hot water heaters and pipes; installing low-flow faucets and shower heads; installing low-flush toilets or flush reducers on existing toilets; and insulating heating ducts. Once RECO is triggered, homeowners or landlords must hire a private contractor to install the prescribed energy efficiency measures or do it themselves. A compliance inspection is then required to assure the work was completed. 





Several events can trigger the need for compliance with RECO, including the sale of a building; metering conversions (changing from a master to individual meters, for example); improvements greater than $20,000 for single and two-family homes, $6,000 per unit for buildings with three or more units, or $1,000 per unit for residential hotels; condominium conversion; or a complete building inspection (for adding or combining units, for instance). To give the ordinance teeth, an Order of Abatement can prevent the transfer of property unless the owner complies with RECO. 





In spite of initial sharp opposition from the real estate community, the ordinance is now a routine part of doing business in San Francisco. Acceptance was helped along by extensive publicity, an informed public, and involvement of the private sector from the beginning and training workshops for both city and private inspectors. The simplicity and cost-effectiveness of the measures required for compliance also play a part in RECO's success. 





RECO has a commercial building counterpart aptly named CECO. RECO established the political and administrative basis for CECO, which took effect in July 1989.  The story of San Francisco's Commercial Conservation Ordinance (CECO) illustrates the complexities of designing energy standards for use in a competitive commercial real estate market.  





California mandates energy efficiency standards for all new buildings, but does little to improve the performance of buildings already built.  Support was strong in San Francisco to find ways to conserve energy, but translating energy efficiency policy into a workable ordinance presented some challenges. Commercial codes are more complicated than residential ones and the city is examining the commercial ordinance to simplify its requirements and streamline its enforcement. 





Presently, the events that can trigger CECO review and enforcement include the transfer of a building's title, an addition to a building that increases the heated space by more than 10%, and renovation and improvements valued at more than $50,000. After a trigger event, CECO review is required.  A private inspector conducts an inspection for a fee and identifies the areas of the building that do not comply with the ordinance. The building owner must then implement prescribed energy efficiency measures up to a simple payback of 4 years.





2.	OTHER POLICIES





A.	Normative Labels – What are normative labels and their role?





Normative labels mark products or buildings that achieve an “exemplary” or recommended level of energy efficiency higher than the base level of efficiency.  Normative labels can be established or as a freestanding government program, such as the U.S.-based EnergyStar® program (http://www.energystar.gov/), or as private sector programs (although the author is not aware of any successful examples at present with respect to energy efficiency). 





Government policy can make use of normative labels by requiring that products purchased by the government directly or on government contracts qualify for the appropriate label. 





The building energy codes in Russia and Kazakhstan also provide a weak form of normative label in that they both require that informative labels be established and maintained as part of the documents for all buildings, and these labels include the designation of two “beyond code” exemplary levels of energy efficiency.





B.	Informative Labels 





While only Russia and Kazakhstan require informative labels on buildings at present, and even these are limited to new construction, information labeling as a policy tool can be a meaningful part of energy efficiency policy.  The European Union, for example, has recently required that all buildings be rated for energy efficiency over the next several years.  (Unfortunately, the EU has not yet developed a test protocol with which to do such ratings.)  These ratings would apply to all buildings, both existing and new.  








ENERGY EFFICIENCY IN INDUSTRY�





Policies and regulations try to overcome or reduce the barriers to energy efficiency improvement in industry. Many policies have been used to accelerate the implementation of energy efficiency improvement measures. Although most of the empirical research has studied industrialized countries, examples of successful policies can be found in all countries. Based on the literature and case studies, several examples of successful policies and programs in developing countries exist.





Figure 1 provides a characterization of the main types of policy efforts for industry, based on varying degrees of compulsion. While compulsory or mandatory programs are regulations, in the strict sense of the word, to which all participants have to comply, there are also a wide variety of policies approaches that use more voluntary approaches to achieve a policy target.








�


Figure 1. Characterization of industrial energy-efficiency policies.





Based on experiences in many countries it is stressed that any successful industrial energy-efficiency policy approach integrates a variety of programs (including regulation) to manage the diversity of industrial energy uses and stakeholders. 





Several countries have passed broad, comprehensive industrial efficiency promotion legislation:





Thailand:  Energy Conservation Promotion Act 1992(ECP)


Thailand has implemented a number of measures to increase energy efficiency in the industrial sector, most of which are contained within the above Act. The measures include demand management programs, specific financial measures, minimum efficiency standards for machinery and the provision of support structures.


See generally http://www.aseanenergy.org/energy_organisations/eecssn/thailand/eec_ssn_th.htm


and http://www.eppo.go.th/doc/.�





China passed a comprehensive Cleaner Production Promotion Law. See generally http://www.chinacp.com/eng/cnenvleg.html.  The terms of the law are fairly broad, leaving the implementation of the policy to administrative bodies.  


See also Energy Conservation Law 1997 at http://www.unescap.org/esd/energy/publications/compend/ceccpart4chapter4.htm#Chapter%203





A.	What are the regulatory requirements for industry energy efficiency?





1.	Information Dissemination





Information programs are designed to assist energy consumers in understanding and employing technologies and practices to use energy more efficiently. These programs aim to increase consumers’ awareness, acceptance, and use of particular technologies or utility energy conservation programs. Examples of information programs include educational brochures, hotlines, videos, home energy rating systems, design assistance programs, audits, energy use feedback programs, and labeling programs.  The information needs are strongly determined by the situation of the actor. Therefore, successful programs need to be tailored to meet these needs. Trade literature can be the most important source of information, followed by personal information from equipment manufacturer, as well as exchanges between colleagues is also an important information source. 





United States:  Energy Policy Act of 1992





The Energy Policy Act in the United States specifically addressed information dissemination as part of the legislation: 


Funding for State programs to support audits and promote energy efficiency.


SEC. 132. PROCESS-ORIENTED INDUSTRIAL ENERGY EFFICIENCY. 


(b) GRANT PROGRAMME.— 


(1) USE OF FUNDS. — The Secretary shall, to the extent funds are made available for such purpose, make grants to States, which, consistent with State law, shall be used for the following purposes: 


(A) To promote, through appropriate institutions such as universities, non-profit organizations, State and local government entities, technical centres, utilities, and trade organizations, the use of energy-efficient technologies in covered industries.


(B) To establish programs to train individuals (on an industry-by-industry basis) in conducting process-oriented industrial assessments and to encourage the use of such trained assessors. 


(C) To assist utilities in developing, testing, and evaluating energy efficiency programs and technologies for industrial customers in covered industries. 


(2) CONSULTATION. — States receiving grants under this subsection shall consult with utilities and representatives of affected industries, as appropriate, in determining the most effective use of such funds consistent with the requirements of paragraph (1). 


(3) ELIGIBILITY CRITERIA. — Not later than one year after the date of the enactment of this Act, the Secretary shall establish eligibility criteria for grants made pursuant to this subsection. 


Full text at: http://thomas.loc.gov/cgi-bin/query/z?c102:H.R.776.ENR�
�



Labeling programs of motors and appliances are other examples of legislated information dissemination programs, although mostly applied to domestic appliances. Examples of labeling legislation can be found at:





South Australia: Electrical Products Regulations 1990.


http://www.unescap.org/esd/energy/publications/compend/ceccpart4chapter3.htm





European Union: Energy Labeling in the E.U.


http://europa.eu.int/smartapi/cgi/sga_doc?smartapi!celexapi!prod!CELEXnumdoc&lg=EN&numdoc=31997L0017&model=guichett





2.	Energy Efficiency Standards





Regulatory programs have proven effective in promoting energy efficiency gains by overcoming information barriers. In energy efficiency programs, the government passes a requirement that all products (or an average of all products sold) meet some minimum energy efficiency level. Energy efficiency standards are applied in many countries for various energy uses. Standards can be performance-based, i.e., they do not mandate how the manufacturer is to meet them (i.e., what technologies or design options to use) and are used for many mass-produced products. 





Motor efficiency can be improved by requiring the use of more efficient motors.  Efficiency standards are essential in achieving this. Motor standards have been introduced in Brazil, Canada, Malaysia, Mexico, Poland, Taiwan and the United States. The U.S. has pioneered the use of motor efficiency standards. In the U.S., the 1992 Energy Policy Act (EPAct) contains standards that apply to all integral horsepower, general purpose, AC induction motors from 1 to 200 hp. These motors constitute 50 to 70% of all motors sold in the relevant horsepower classes. The standards vary from minimum efficiency levels of 80% for small motors to 95% for large motors. The standards apply to all motors sold in the U.S., and hence both to domestically and foreign manufactured motors. 





United States: The current U.S. motor standards were introduced in 1999 �(Federal Register, Vol.64, No.192).


Energy Efficiency Program for Certain Commercial and Industrial Equipment: Test Procedures, Labeling, and Certification Requirements for Electric Motors.


Summary of Rule


Today’s final rule incorporates the energy efficiency test procedures and standards established by the EPCA for certain commercial and industrial electrical motors. EPCA sections 343(a)(5), 42 U.S.C. 6314(a)(5) and 342(b)(1) 42 U.S.C. 6313(b)1. It also establishes efficiency labeling requirements and compliance certification, as directed by EPCA. EPCA sections 344, 42 U.S.C. 6315, and 345(c), 42 U.S.C. 6316(c). Among its provisions, today’s final rule (1) defines terms used in the rule, including definitions that clarify which motors, including metric, are covered under EPCA; (2) incorporates by reference the IEEE Standard 112 Test Method B (with minor modifications), CSA Standard c390 Test method (1), and portions of other industry standards; (3) sets forth methods for establishing compliance, such as sampling plan for selecting motors for testing, calculation in some instances of a motor’s efficiency, use of accredited laboratory for testing, and use of a certification program; (4) establishes criteria for recognizing laboratory accreditation organizations and certification programs; (5) requires the energy efficiency value of an electric motor and a Department of Energy Compliance Certification number, to be both marked on the nameplate and disclosed in marketing materials, and allows use of an “ee” logo or other similar logo. The rule also addresses waiver of the test procedures, pre-emption of state regulations, and enforcement.


Text available at: http://www.aceee.org/Motors/epactpdf.pdf �
�



In order to comply with EP Act, the efficiency of each model of electric motor must be determined by either testing or the application of an alternative efficiency determination method, following nationally accepted standardized testing procedures. Such an accepted testing method is a pre-requisite for a successful standard and labeling program in any country. Furthermore, accredited and independent testing laboratories should be able to provide the testing services to certify the motors. A manufacturer or private testing laboratory must certify that the motors are in compliance with the EP Act standards, after which the U.S. Department of Energy (U.S. DOE) provides Compliance Certification number to that manufacturer. The Compliance Certification number must be displayed on the permanent nameplate of the motor, and has the option to add a trademarked logo. Also, such energy efficiency information must be displayed in motor catalogs and marketing materials. 





Typically, the U.S. DOE relies upon the market participants (e.g. other manufacturers, motor purchasers) to identify potential violations. When U.S. DOE receives written information on a potential violation, it will investigate the potential violation, following a prescribed procedure for enforcement as spelled out in the EPAct final rule, which can include testing and may result in penalties or an order to take the motors off the market.





Other examples of energy industrial efficiency standards can be found at:





China: Energy Conservation Law of 1997.


http://www.unescap.org/esd/energy/publications/compend/ceccpart4chapter4.htm. 








3.	Energy Taxation





Markets are a powerful and fundamental force in wide-scale implementation of energy efficiency. Subsidies that depress prices of energy provide a significant disincentive for energy efficiency. The removal of this barrier (low energy prices) is an important step toward creating an investment climate in which energy efficiency can prosper. Worldwide, consumer energy prices typically do not reflect the full costs of energy production, transmission, and distribution because these prices are often subsidized. Furthermore, the energy prices do not include environmental costs. Energy prices in some areas are beginning to more closely reflect costs in response to commercialization and deregulation of the electricity industry and investment by independent power producers. 





Energy prices can also be corrected by introduction of taxation in the form of energy or carbon taxation. Most countries have some form of energy taxation. However, various countries have started to use energy or carbon taxes to make energy-efficiency improvement more attractive. These taxes are mainly aimed at small energy consumers and most-often exclude the energy-intensive industries for international competitive reasons. Carbon taxes, that include part of industry, have most recently been introduced in The Netherlands, and the United Kingdom.





United Kingdom: Climate Change Levy in the Finance Act (2000)  


PART I: THE LEVY 


Climate change levy 


1. - (1) A tax to be known as climate change levy ("the levy") shall be charged in accordance with this Schedule.


(2) The levy is under the care and management of the Commissioners of Customs and Excise.


Levy charged on taxable supplies 


2. - (1) The levy is charged on taxable supplies.


(2) Any supply of a taxable commodity is a taxable supply, subject to the provisions of Part II of this Schedule.


Meaning of "taxable commodity" 


3. - (1) The following are taxable commodities for the purposes of this Schedule, subject to sub-paragraph (2) and to any regulations under sub-paragraph (3)- 


(a) electricity; 


(b) any gas in a gaseous state that is of a kind supplied by a gas utility; 


(c) any petroleum gas, or other gaseous hydrocarbon, in a liquid state; 


(d) coal and lignite; 


(e) coke, and semi-coke, of coal or lignite; 


(f) petroleum coke. 


(2) The following are not taxable commodities- 


(a) hydrocarbon oil or road fuel gas within the meaning of the Hydrocarbon Oil Duties Act 1979; 


(b) waste within the meaning of Part II of the Environmental Protection Act 1990 or the meaning given by Article 2(2) of the Waste and Contaminated Land (Northern Ireland) Order 1997. 


(3) The Treasury may by regulations provide that a commodity of a description specified in the regulations is, or is not, a taxable commodity for the purposes of this Schedule.


Text available at: http://www.legislation.hmso.gov.uk/acts/acts2000/00017-ad.htm#sch6�
�



Canada has a comprehensive program for tax and other incentives to promote energy efficiency in industry, including an Industrial Building Incentive Program, providing funds for building new energy efficient infrastructure; Energy Retrofit Assistance Program, providing funds for energy efficient refitting of infrastructure; and Income Tax Rebates for purchase of energy efficient equipment. Income assessed under the Income Tax Act exempts goods included in Schedule 1 of the Regulations.�  





4.	Skilled Personnel 





Especially for small and medium sized enterprises (SMEs), the difficulties installing new energy-efficient equipment, compared to the simplicity of buying energy, may be prohibitive. In many firms, there is often a shortage of trained technical personnel, because most personnel are busy maintaining production. A survey in The Netherlands suggests that the availability of personnel is seen as a barrier to investing in energy-efficient equipment by about one-third of the surveyed firms. In developing countries there is hardly any knowledge infrastructure available that is easily accessible for SMEs. Such knowledge is important, because SMEs are often a large part of the economy in developing countries, and are often inefficient. Information and monitoring programs are often established to help remove information barriers within industries to implement energy efficiency technologies or measures. A few countries had or have voluntary or compulsory requirements for companies to have a dedicated energy manager onsite when a plant’s energy use would exceed a certain amount of energy use per year. Various countries have experience with energy manager programs, including Korea, Japan, Thailand, Finland and Portugal, as well as Denmark and Italy. 





Thailand: The Energy Conservation Promotion Act B.E. 2535 


Division 1 Energy conservation in factories 


Section 7 Energy conservation in factories means one of the following measures: 


(1) Improvement in combustion efficiency of fuels; 


(2) Prevention of energy loss; 


(3) Recycling of energy wastes; 


(4) Substitution of one type of energy by another type; 


(5) More efficient use of electricity through improvements in power factors, reduction of maximum power demand during the period of the electricity system's peak demand, use of appropriate equipments, and through other approaches; 


(6) The use of energy-efficient machinery or equipment as well as the use of operation control systems and materials that contribute to energy conservation; and 


(7) Other means of energy conservation as stipulated in the Ministerial Regulations.


Section 9 The owner of the designated factory must conserve energy, audit and analyze energy utilization in his factory, in accordance with the standard, criteria, and procedures as provided by the Ministerial Regulations issued by the Minister under the recommendation of the National Energy Policy Council. 


Section 11 In addition to provisions in Section 10, the owner of a designated factory shall have the following duties: 


(1) Assign at least one person to take a full-time position at the designated factory to take full responsibility with regard to energy programs. Such person shall have the qualifications as prescribed under Section 13; 


(2) Submit information on energy production, consumption, and conservation to the Energy Development and Promotion Department, according to forms and schedule prescribed in the Ministerial Regulations; 


(3) Keep records of information on energy consumption and installation or modification of machinery or equipment that affects energy consumption and conservation, in compliance with the criteria and procedures prescribed in the Ministerial Regulations; 


(4) Set targets and plans for energy conservation of the designated factory and submit to the Energy Development and Promotion Department, in compliance with the criteria, procedures, and schedule prescribed in the Ministerial Regulations; and 


(5) Audit and analyze operations to achieve such targets and plans for energy conservation, in compliance with the criteria, procedures and schedule prescribed in the Ministerial Regulations.


Section 12 The owner of the designated factory shall arrange to have personnel responsible for energy and report to the Director General within one hundred and eighty days after the decrees prescribing designated factories under Section 8 come into effect in the case that such factory has been classified as a designated factory before the date the decrees under Section 8 come into effect, (180 days) after such factory becomes a designated factory in the case of being a designated factory on or after the date the decrees under Section 8 take effect. 


Text available at: http://www.unescap.org/esd/energy/publications/compend/ceccpart4chapter10.htm


�
�



B.	What are the options for industry voluntary agreements?





One type of program that aims to address many of these barriers at once is referred to as voluntary or negotiated agreements. Voluntary agreements are constitute contracts between the government and industry, or negotiated targets with commitments and time schedules on the part of all participating parties.  These agreements typically have a long-term outlook, covering a period of five to ten years, so that strategic energy-efficiency investments can be planned and implemented.





Internationally, voluntary agreements have been shown to result in increased energy efficiency, with the more successful programs even doubling autonomous energy efficiency improvement rates. In addition, voluntary agreements have important longer-term impacts including changes of attitudes and awareness of managerial and technical staff regarding energy efficiency, addressing barriers to technology adoption and innovation, creating market transformation to establish greater potential for sustainable energy-efficiency investments, promoting positive dynamic interactions between different actors involved in technology research and development, deployment, and market development, and facilitating cooperative arrangements that provide learning mechanisms within an industry. 





The essential steps for reaching a voluntary agreement are the assessment of the energy-efficiency potential of the participants as well as target setting through a negotiated process. Participation by industries is motivated through the use of “carrots” and “sticks”, which refers to incentives and disincentives. Supporting programs and policies (the “carrots”), such as facility audits, assessments, benchmarking, monitoring, information dissemination, and financial incentives all play an important role in assisting the participants in understanding and managing their energy use and greenhouse gas emissions in order to meet the target goals. Some of the more successful voluntary agreement programs are based on the use of a mechanism to reduce environmental regulations or taxes (the “sticks”) for participants. Many of the more stringent agreements build on the general conditions for contracts under civic law.





Netherlands: Long Term Agreement on Energy Efficiency 2001-2012 (publication: 3MJAF02.07)


For the period 2001-2012, participants have to develop an energy conservation plan (following Article 6):


1.	The Enterprise shall submit a separate draft Energy Conservation Plan to the competent authority and to the Independent Expert in respect of each relevant facility, no later than six months after signing or joining this Long Term Agreement.


2.	The Independent Expert shall advise the competent authority within three weeks (see annex 7) after the submission referred to in paragraph 1 as to whether the draft ECP meets the Protocol on the Appraisal of Energy Conservation Plans (annex 3). The Independent Expert shall simultaneously notify the Enterprise of this advice.


3.	The Enterprise shall include in its Energy Conservation Plan definite, conditional and uncertain measures to improve energy efficiency. The Enterprise shall indicate the expected result of each of these measures, expressed as a percentage energy efficiency improvement per annum, plus the actual CO2 emissions that will be avoided.


4.	Within six weeks of the submission referred to in paragraph 1, the competent authority shall notify its judgment concerning the draft Energy Conservation Plan to the Enterprise and the Independent Expert. The Enterprise can then adjust the plan accordingly. The Enterprise and the competent authority shall try to reach a consensus. The competent authority shall co-ordinate its judgment with the views of the other public bodies involved.


5.	The Enterprise shall submit the definitive Energy Conservation Plan to the competent authority no later than six weeks following receipt of the judgment of the competent authority on the draft plan. The definitive Energy Conservation Plan shall be sent to the Independent Expert at the same time.


6.	The competent authority shall judge whether, if relevant, the definitive Energy Conservation Plan accords with the license-granting requirement based on the Environmental Management Act, namely that in order to qualify for the license, the enterprise must have made maximum provision to protect the environment, unless this cannot reasonably be expected. The competent authority shall notify the Enterprise and the Independent Expert in writing as soon as possible, yet no later than six weeks following receipt of the definitive Energy Conservation Plan, stating whether or not it approves the plan.


7.	Together with its written approval of the definitive Energy Conservation Plan, the competent authority shall notify the Enterprise and the Independent Expert in writing as to whether in its opinion a notification pursuant to Article 8.1 paragraph 3, a report pursuant to Article 8.19 or a license of amendment pursuant to Article 8.1 of the Environmental Management Act is required in respect of the measures proposed by the plan. If a formalization of the proposals contained in the plan is required, this will in principle take place only when it is clear how long it will take to actually realize the proposals contained in the plan or in parts of it.


8.	Once the competent authority has notified the Enterprise as to whether or not it approves the definitive Energy Conservation Plan, the plan will be open to public scrutiny, with the exception of any confidential information, subject to the agreement of the relevant competent authority. If the plan contains any confidential information, the Enterprise shall provide the competent authority with an open summary of the plan upon request.


9.	The Enterprise shall update the Energy Conservation Plan by no later than 1 October 2004 for the period 2005-2008 and by 1 October 2008 for the period 2009-2012. Not only will this update specify the definite, conditional and uncertain process measures, but potential improvements in energy efficiency will also be based on an energy study in which energy consumption will, where possible, be analyzed with the help of the material and energy balance of the process system that is used for the product concerned. Paragraphs 2 to 8 shall similarly apply.


10.	When drafting the Energy Conservation Plan, the Enterprise or group can, in order to assist the phasing of measures pertaining to the facility, also take account of energy efficiency improvement measures being implemented at other facilities belonging to the same Enterprise or group (group approach). Annex 6 explains the possibilities of a group approach in more detail.


Full text available at: www.lta.novem.org�
�



Overall, international experience shows that voluntary agreements are an innovative and effective means to motivate industry to improve energy efficiency and reduce related emissions, if implemented within a comprehensive and transparent framework. Voluntary agreement programs can be roughly divided into three broad categories: 1) programs that are completely voluntary, 2) programs that use the threat of future regulations or energy/greenhouse gas emissions taxes as a motivation for participation, and 3) programs that are implemented in conjunction with an existing energy/greenhouse gas emissions tax policy or with strict regulations. A variety of government-provided incentives as well as penalties are associated with these programs. At least 25 voluntary agreement programs exist around the world in Europe, Canada, the U.S., Australia, New Zealand, South Korea, and Taiwan. Recently, China initiated pilot voluntary agreements with two steel mills in Shandong Province and Brazil is in the process of designing a voluntary agreement program with industry.





Other examples of voluntary agreement legislation can be found at:





Denmark: 


Voluntary Agreements on Energy Efficiency- Danish Experiences. http://www.ens.dk/graphics/publikationer/energibesparelser_uk/EnergyEfficiency/voluntary_agreements.pdf 





Netherlands: 


Energy Efficiency Benchmarking Covenant. 


http://www.benchmarking-energie.nl/pdf_files/covteng.pdf





Environmental Management Act.


http://www.eel.nl/Countries/EnvironmentalManagementActMay2004.pdf 





Switzerland: 


Federal Assembly of the Swiss Confederation, 1999. Federal Law on the Reduction of CO2 Emissions (CO2 Law). 


http://www.umwelt-schweiz.ch/buwal/eng/fachgebiete/fg_klima/politik/CO2-Red/CO2-Ges/index.html 





United Kingdom: 


Climate Change Agreements and the Climate Levy.


http://www.defra.gov.uk/environment/ccl/index.htm 





Finance Act 2000: Chapter 17.


http://www.legislation.hmso.gov.uk/acts/acts2000/20000017.htm#aofs 





Armenia:  Law on Energy Saving and Renewable Energy


Article 8.  Voluntary Certification of energy Devices Compliance


1.	Legal (physical) persons using, producing and importing energy devices can submit those in the manner established by the republic of Armenia law “On Certification of Compliance of Goods and Services with Normative Requirements” for voluntary certification based on energy efficiency indicators.


2.	Voluntary certification of compliance provided herein by the present article shall be implemented at the initiative and expense of the legal and physical persons using, producing and importing energy devices.


3.	Based on results of voluntary certification of compliance, the labelling of energy devices shall be carried out in accordance with the energy efficiency indicators”.


(Full text available at: www.munee.org/media_center/files/Eng_ES&RE_Law_041204.doc).





C.	How can cogeneration technologies improve energy efficiency?





Combined Heat and Power (CHP) (also known as cogeneration) is the simultaneous generation of two or more useful products from the same combustion process. CHP generates useful heat and uses residual heat to generate electricity. CHP applications offer efficiency benefits over even the best centralized machines. This results in improved overall fuel economy and reduced emissions. When the losses of the entire system are included in assessments, cogeneration can increase the overall efficiency of thermal generation of electricity from 30% (world average) and from 50-55% (world best practice) to 70-90%. These improvements can be translated directly into emission reductions of greenhouse gases (GHG) and other air pollutants. Fuel savings can also be translated into financial savings for those that operate the plant where CHP is used. Because of these characteristics, CHP deserves special attention in legislation development.





The policy and regulatory environment for CHP in particular and the energy market as a whole is the main factor determining the success of CHP markets, as evidenced by experiences in many countries. To date most examples of CHP policy initiatives that have proven successful are from the OECD countries.





In various states of the United States, legislation has been passed to promote the use of CHP, including California, New York, Pennsylvania, and Texas. 





California Senate Bill 1298 (http://www.arb.ca.gov/energy/dg/documents/gappa.pdf) became effective in October 2002. The first phase helps CHP by setting NOX standards more lenient in situations where CHP is employed. Systems integrated with CHP are permitted 0.7 lb/MWh of nitrogen oxides versus the 0.5lb/MWh permitted for systems not integrated with CHP. The second phase is expected to take effect January 1, 2007 and is designed to take into consideration 100% of the thermal efficiency of a generation system. In cases where CHP is employed and the overall system has an efficiency of at least 60 percent system owners can increase the output calculation by 1 MWh for every 3.4 MMBtu of heat recovered, meaning that they are allowed to increase their emissions even though electrical output is not increased. 





These allowed increases in emissions could create incentive for investment in CHP plants because their owners could save capital costs associated with mandatory scrubbers etc. To the extent that this extra leniency encourages additional development in CHP, overall air pollution is expected to decrease in the State. This is because the extra CHP will displace the need for much less efficient separate generation of heat and power.  This law may create incentive to cut corners resulting in sub-optimal environmental performance at the plant level (comparing CHP plants with other CHP plants).  However, overall efficiency at the local level will increase drastically because a much higher percentage of the useful energy in each unit of fuel will be used.





The legislation is well designed for two reasons:


1. Standards are based on permitted pollution per useful energy output rather than pollution in the exhaust per unit fuel input. 


2. Standards are tied directly to thermal efficiency of the plants





In Texas, United States, the June 2001 permitting regulation, Air Quality Standard Permit for Electric Generating Units, passed by the Texas Commission on Environmental Quality, is designed to provide full credit for heat recovery in CHP projects. Similar to the planned second phase of the California law, in Texas CHP operators can add 1 MWh to the output calculation of permitted emissions for each 3.413 MMBtu of thermal output captured that would otherwise have been wasted. The other main strength of the legislation is that it provides definitions for CHP with specific requirements for overall plant efficiency. In order to take credit for CHP, the plant owner must, according to General requirements 4(B):


(i) provide as part of the application documentation of the heat recovered, electric output, efficiency of the generator alone, efficiency of the generator including CHP, and the use for the non-electric output, and


(ii) the heat recovered must equal at least 20 percent of the total energy output of the CHP unit.





See text at: www.tnrcc.state.tx.us/permitting/airperm/nsr_permits/files/segu_permitonly.pdf





The 2003 European Union CHP Directive, Directive 2004/8/EC of the European Parliament and of the Council (text available at: http://europa.eu.int/comm/energy/demand/legislation/heat_power_en.htm) deals with the promotion of cogeneration based on useful heat demand in the internal energy market. It provides a legal basis for CHP, obliges Member States to address key market barriers such as grid access and authorization procedures, provides a framework to support CHP, and gives a standard method for ensuring that energy and environmental benefits are achieved.  The CHP directive (see Article 2) builds on the more general EU directive 2003/54/EC, Concerning Common Rules For The Internal Market In Electricity And Repealing Directive 96/92/EC. Within the scope of the federal structure of Europe, the CHP Directive is probably as strong a piece of legislation that can be achieved centrally for the promotion of CHP.  The directive does not prevent member nations from also developing their own, more specific or ambitious, legislation. Indeed the directive compels member nations to undertake initiatives to promote CHP in their specific jurisdiction.





In Brazil, in March 2004 the government passed law 10848 with regards to electricity sector reform (http://www.in.gov.br/). The law in effect created two separate market structures for electricity exchange: the bilateral contract environment (ACL), where individual generators and consumers can negotiate power purchase agreements (PPAs), and the regulated contract environment (ACR) where distribution companies must purchase the power they need to meet their contract from public auctions. The Decree 5163 dealt specifically with distributed generation�, and states that in the ACR scenario distribution companies must also buy power from “alternative sources” at prices set by the government and are permitted to but up to 10% of their required supply. The clause was designed to create incentive for CHP and other designated alternative sources.  The decree states specifically that cogeneration plants with an efficiency of over 75%, as well as hydro plants with a capacity below 30,000kW and other renewable sources all qualify as “alternative energy” for the purposes of the law.  





The legislation is useful for promoting cogeneration as it specifically defines the efficiency required for a combined heat and power plant to be considered cogeneration for the purposes of fulfilling the law (75%), and it permits distribution companies to buy up to 10% of their power for meeting customer requirements directly from qualifying cogeneration operations.





In India, Maharashtra State introduced in 2002 new regulatory arrangements that provide incentives for owners of sugar mills, and other CHP plant operators using biomass fuel, to upgrade and improve the efficiency of their CHP plants. This has been accomplished by offering attractive buyback rates for any surplus electricity produced by the mill.  This is making a significant difference to the prospects for CHP in the state and represents one of the most effective tools available to policymakers/legislators to spur investments in CHP.


Cleaner Production Promotion Law. See generally http://www.chinacp.com/eng/cnenvleg.html


The terms of the law are fairly broad, leaving the implementation of the policy to administrative bodies.





See also Energy Conservation Law 1997 at http://www.unescap.org/esd/energy/publications/compend/ceccpart4chapter4.htm#Chapter%203





India: The Maharashtra Electricity Regulatory Commission 2001 Order for Non-Fossil Fuel based Co-generation Projects, states:


“The Tariff for the purchase of electricity by the Maharashtra State Electricity Board from the cogeneration project based on any non-fossil fuel (such as bagasse, biomass, biogas, agriculture waste such as rice husk, groundnut shells etc.) shall be Rs.3.05 (Rupees three and paise five only) per kWh for the first year of operation of the Co-generation project and the tariff shall be escalated at the rate of 2% per annum on compounded basis.”


Full text available at: http://www.mercindia.com/pdf/16082002.zip �
�



The tariff, which is firm and therefore unaffected by fuel price, interest rates etc. tax structure etc., is to be reviewed in March 2007 or when the total capacity of non-fossil fuel based CHP reaches 300MW whatever is sooner. One of the order’s strengths is that it explicitly defines what is considered CHP plants according to the law in terms of technology, fuel and efficiency. It also lays down clear expectations as to cost sharing of transmission and distribution infrastructure and clarifies contractual obligations in terms of power supply, power quality and payments.





Conclusion





Legal and economic commentators, while sometimes disagreeing fundamentally bout the appropriate course of action for law and economic policy to follow, appear to be agreed on two points:


1.	There is no one single measure promoting energy efficiency that is appropriate for all countries and/or for all sectors of the economy.  What is required is a variety of measures, spread over all sectors of the economy.  There measures will consist of a combination of regulations, designed to ensure that a minimum level of energy efficiency is reached in each sector, and financial mechanisms designed to encourage industry or individuals to go beyond the prescribed minimums.  This is sometimes referred to as the “carrot and stick” method of achieving reforms.


2.	The exact measures to be adopted will vary according to the nature of the legal system and government in place in each country.  For example, legislation in common law countries cannot be exactly replicated in counties with a civil law tradition.  Thus the measures discussed in this Paper should be viewed as advisory only and may need significant modification for adoption in other countries.
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EXAMPLE OF LAW ESTABLISHING A LABELING PROGRAM


European Union: Energy labeling of household appliances, (EC) reg. No. 2422/2001


The Directive applies to refrigerators, freezers and their combinations; washing machines, dryers and their combinations; dishwashers; ovens; water heaters and hot-water storage appliances; lighting sources; and air-conditioning appliances…


Household appliances offered for sale, hire or hire-purchase must be accompanied by a fiche and a label providing information relating to their consumption of energy (electrical or other) or of other essential resources. Where appliances are offered for sale, hire or hire-purchase by catalogue or by other means whereby the potential customer is unable to see the appliance displayed, the essential information contained in the label or fiche must be provided to the potential customer before purchase.


The supplier must establish, and make available, technical documentation sufficient to enable the accuracy of the information contained in the label and the fiche to be assessed. This documentation must include: a general description of the product; the results of design calculations, where necessary; test reports; and where values are derived from those obtained for similar models, the same information for these models…


Suppliers must provide:


• a free label, to be attached to the appliance by the dealer in the appropriate position and in the appropriate language version;


• a product fiche, contained in all the brochures relating to the product or, where these are not provided, in all other literature provided with the appliance…


Member States must take the necessary measures to:


• ensure that all suppliers and dealers established in their territory fulfill their obligations under this Directive;


• prohibit the display of labels, marks, symbols or inscriptions relating to energy consumption which do not comply with the requirements of this Directive and which are likely to cause confusion, with the exception of Community or national environmental labels;…


The Directives adopted in implementation of the present Directive must specify:


• the exact definition of the type of appliances to be included;


• the measurement standards and methods to be used in obtaining the information relating to energy consumption;


• details of the technical documentation required;


• the design and content of the label;


• the location where the label shall be fixed to the appliance;


• the content and where appropriate the format of the fiche, on which must be included the information appearing on the label;


• the information details to be provided in the case of mail-order offers for sale.











