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 ,QWURGXFWLRQ


The conceptual thinking on environmental tax reform (ETR) dates back to the late 1980’s and 
 emerged in a number of European countries at about the same time in response to the growing 
 recognition of the seriousness of environmental problems. The idea to shift taxation from goods to 
 bads – from labour to pollution - was as compelling as it was simple, and starting with Sweden’s 
 tax reform in 1989 a number of European countries began cautiously to alter their tax systems in 
 this direction. Yet, from the very start of the ETR-debate concerns about competitiveness impacts 
 on energy-intensive producers have been at the heart of policy-making. In a Europe where trade 
 barriers were removed in the pursuit of a single market, unilateralism in ETR was not a simple 
 undertaking, and the result of introducing tax shifts while at the same time minimising competi-
 tiveness impacts has led to complex tax schemes with many exemptions. 


Concerns about competitiveness impacts have surfaced in virtually all member states where ETR’s 
 have been either unilaterally implemented or under consideration. In view of some draconian pro-
 posals to double or triple energy prices the concern has a strong intuitive appeal and is hardly sur-
 prising, although in reality most ETR’s have adopted cautious and incremental approaches to in-
 crease environment taxes, while lowering social contributions or labour taxes. 


In many cases the arguments presented on competitiveness grounds refer merely to the budget-
 economic implications of ETR for individual firms and on the premises on static efficiency. In or-
 der for policy-makers to assess such concerns appropriately more rigorous analytical approaches, 
 which bring out the competitiveness effects also at the socio-economic level, need to be applied. 


There can be little doubt that an ETR will produce some structural effects, with some companies 
 winning and other losing, but rather than the short term impact on individual companies, it is the 
 overall impact on a country’s competitiveness which should be of concern to the policy-maker. 


The European Commission in its annual competitiveness report defines competitiveness to mean 


“a sustained rise in the standards of living of a nation and as low a level of involuntary unem-
 ployment as possible” (EC, 2004: 17). The OECD less succinctly defines competitiveness as the de-
 gree to which a country can, under free and fair market conditions, produce goods and services 
 which meet the test of international markets, while simultaneously maintaining and expanding the 
 real incomes of its people over the longer term (OECD, 1992: 237) 


These definitions direct attention to the socio-economic level, and to the need for a country to sus-
 tain its ability to produce goods and services which are competitive. The questions which 
 COMETR adress are to which extent well designed ETR’s can contribute to such a development, 
 and in perhaps in particular how ETR revenue recycling and mitigation mechanisms can be de-
 signed properly so as to minimise adverse effects on competitiveness.  
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 7KH3RUWHUK\SRWKHVLVRQWKHUHODWLRQVKLSEHWZHHQ HQYLURQPHQWDOUHJXODWLRQDQGFRPSHWLWLYHQHVV


As the first ideas on ETR had gained momentum in the 1980’s they were soon associated with the 
 so-called Porter hypothesis. Harvard economist Michael Porter argued in 7KH&RPSHWLWLYH$GYDQ
 WDJHRI1DWLRQV(1990) that contrary to conventional wisdom, environmental standard-setting would 
 actually be able to encourage innovation and hence improve competitiveness, in particular when 
 regulatory standards anticipate requirements that will spread internationally (Porter, 1998: 187). 


The hypothesis, which reflected and extended a broader literature on regulation and innovation, 
 was put forward within a broader theoretical framework on competitiveness (Ashford et. al., 
 1985), where Porter argued that clusters of industries facing a ‘diamond’ of advantageous national 
 circumstances would respond to pressures from outside by seeking more sophisticated sources of 
 competitive advantage and “ruthlessly” pursue further improvements (van der Linde, 1993). Of 
 the four corners in the diamond, environmental regulations would affect particularly the demand 
 conditions for industries, by creating a market for new and greener products, although it would 
 also alter the framework for industry rivalry.  


Competitiveness, according to Porter, depends on the capacity of a nation’s industry to innovate 
 and upgrade, and it is pressures and challenges, in particular from strong domestic rivals, that lead 
 companies to gain advantage against the world’s best competitors. 


From his few remarks on the role of environmental regulations for competitiveness in the book 
 two subsequent articles were developed. Most often the joint article with van der Linde (1995) is 
 quoted in the ETR literature, but in a previous essay on $PHULFD·VJUHHQVWUDWHJ\ (1991) Porter is in 
 fact more elaborate on the type of environmental regulations required for beneficial impacts on 
 competitiveness. He points out that most previous environmental regulations have violated the 
 principles for a positive impact on competitiveness, by having emphasised the application of spe-
 cific pre-defined technologies, often end-of-pipe, rather than leaving room for adaptation, flexibil-
 ity and innovation. Instead of conventional command-and-control policies, standards should be 
 enforced by market incentives, which also will help contain control costs. It is this emphasis on the 
 use of market-based instruments in environmental regulation, which provides the direct link to the 
 rationale of ETR.  


Porter and van der Linde point to six purposes which a well designed, market-based environ-
 mental regulation can serve; 


- it directs attention to resource inefficiencies, 


- it raises corporate awareness and information gathering, 
 - it provides more certainty to green innovators, 


- it can overcome organizational inertia and foster creative thinking, 


- it can improve learning, so that short-term losses can be reverted to long-term gains, 


-  finally,  regulation  is necessary  to  induce  change, as offsets in many cases are incomplete untill 
 innovation-based solutions have been developed, 


The Porter hypothesis generally states that on the longer term there will be innovation offsets from 
environmental regulations, which will outweigh the costs imposed. Such innovation offsets can be 
both process and product oriented - the latter are regarded as the most promising in terms of radi-
cal shifts which improve competitiveness.  



(9)There was vivid controversy in the 1990’s over Porter and van der Linde’s claims, that low-
 hanging 10 pound notes had not been picked up by businesses. Palmer, Oates and Portney (1995) 
 took strong issue with the view held by Porter and associates, in their opinion based too exten-
 sively on case-studies and anecdotal evidence, rather than on theoretical rigour. While the critics 
 did not deny the existence of innovation offsets, they found them to be several orders of magni-
 tude lower than the imposed costs of environmental regulation. The critics preferred to subject 
 regulations to conventional cost-benefit analysis, where innovation offsets would constitute only a 
 portion of the involved social benefits, and more generally they favoured a social contingency ap-
 proach rather than one related to competitiveness. 


Yet in response to the neoclassical critics many supporters of the Porter hypothesis pointed to the 
 circumstance that organizational slack in company performance is in fact the object of a large body 
 of research literature, and that in real company management the challenge remains to identify and 
 harvest the low-hanging 10-pound notes (Goodstein, 2003). 


7KHGRXEOHGLYLGHQGGHEDWH


David Pearce (1991) directed attention to the double dividend feature of pollution taxes in the de-
 bate on policies and measures that followed the first report from the International Panel on Cli-
 mate Change. Since pollution taxes serve to correct market failures, by definition they do not share 
 the distorting properties of many other taxes. A fiscally neutral package could be adopted by ex-
 changing distorting income taxes or corporate taxes by carbon taxes – i.e. revenue recycling. 


The Pearce argument acknowledges that environmental regulations normally bring a first divi-
 dend of social benefits, but because of their long time horizon, and due to the inter-temporal di-
 mension of many environmental issues, the possible existence and magnitude of a second divi-
 dend of more short-term immediate benefits for the present-living, was accorded more attention. 


With CO2-taxation under consideration this is certainly the case in the climate change issue. The 
 second dividend would then bring increased social welfare, the principal route of effects causing 
 employment to increase, as labour costs lower while energy and environment costs increase.  


The “double dividend” hypothesis can be regarded as a slightly more timid version of the Porter 
 hypothesis – it claims that social welfare, rather than competitiveness, is improved when an ETR is 
 applied. However, in the context of the European Commission’s white-paper from 1993 the double 
 dividend argument was linked also to the improvement of competitiveness, as the paper advo-
 cated to tax “bads” (pollution) rather than goods (labour), so as to improve overall efficiency. 


Many economists had difficulties with the ‘free lunch’ implied in the double dividend argument 
 and with the rhetoric on the win-win options of environmental policy applied by its adherents. 


Goulder (1994) proposed to differentiate between weak and strong versions of the double divi-
 dend argument.  


According to Goulder’s strong version of the double dividend argument, an environmental tax 
 which replaces another distortionary tax will improve social welfare in any case – which is along 
 the lines of Pearce (1991). The weak version, on the other hand, merely focuses on the revenue-
 recycling aspect and states that using revenues from environmental taxes to reduce other distor-
 tionary taxes is better than a lump-sum return of revenues, which is uncontroversial. Finally, an 
 intermediate form of the double dividend argument states that whether overall social welfare will 
 be improved as a result of ETR depends on the specific properties of the distortionary tax which is 
 replaced with an environmental tax. 


The intermediate version of the double dividend argument has been further developed by Boven-
berg and de Mooij (1994), who from a public finance position point to the existence of a WD[LQWHUDF



(10)WLRQHIIHFW that countervails the revenue-recycling effect of ETR. In essence the tax interaction effect 
 exceeds the revenue recycling effect except under special circumstances of highly distortionary 
 taxes. The mechanism of the tax interaction effect is that the environment taxes cause commodity 
 prices to increase, lowering the real value of after-tax income. It is claimed that because of labour 
 supply elasticities usually the net effect of the ETR will be negative, as the reliefs on income taxa-
 tion provided by ETR are too small to offset the price increases. 


This finding hinges on the crucial assumption that income taxation a priori minimises the excess 
 tax burden (Weinbrenner, 1996). It also hinges on the assumption, that ETR is introduced on top of 
 existing environmental taxes or regulations that already internalise all externalities. 


One important modification to the tax interaction effect occurs if the ETR involves a direct lower-
 ing of employers’ social contributions, so that no or only marginal price changes will result (Parry, 
 1994). The swap between environment taxes and social security contributions is one that has been 
 practised in several ETRs. 


However, there is much to suggest that many of the analyses which focus on the tax interaction 
 effect are too stylised and restrictive. Bovenberg and de Mooij’s first article was based on a static 
 model, in a second article (1997) where they explore the relationships in the context of a dynamic 
 model the findings are relaxed somewhat. If the ETR leads to a lower regulatory pressure on com-
 panies then a double dividend may arise. 


Nielsen et. al. (1995) explore the double dividend hypothesis with a dynamic model that includes 
 unemployment. They show that unemployment will be reduced if a pollution tax is introduced. In 
 this case the tax interaction effect also influences the value of the unemployment benefit, causing 
 more unemployed to enter the labour market. The overall effect on the economic growth-rate 
 could become negative, however. 


Goodstein (2003) generally questions the basic assumption of the tax interaction effect, that higher 
 prices will reduce labour supply. Quoting older empirical literature based on micro-data the rela-
 tionship is found to be ambiguous. Higher prices in fact lead to an LQFUHDVH of labour supply if one 
 considers dual earner families. Workers may increase labour supply partly because they overesti-
 mate the reduction in family income generated by the price increases (cf. Gustafson and Hadley, 
 1989, quoted in Goodstein). 



 :KDWNLQGRIHIILFLHQF\DUHZHWDONLQJDERXW"


The problem with much of the debate on the double dividend hypothesis is that it implicitly 
 frames the issue to one of simple DOORFDWLYH efficiency. The proposal in the Delors whitepaper (1993) 
 to shift taxation from labour to pollution and natural resources, indeed, was conceived within a 
 conceptual framework of improved allocative efficiency resulting from a change in input factors. 


However, a number of authors argue that what Porter and others seem to be addressing should 
 probably be regarded rather as LQFHQWLYH efficiency (Pearce, 2001). 


In a landmark article Berkeley economist Leibenstein (1966) proposes to distinguish so-called X-
efficiency from traditional allocative efficiency. While allocative efficiency addresses the optimal 
combination of productive resources, X-efficiency addresses the optimal use of the individual fac-
tor of production. Leibenstein discusses whether labour is always used optimally, citing extensive 
evidence for productivity improvements achieved in the use of labour. The scope for such im-
provements would normally be assumed away by neoclassical theory’s assumption of optimality 
and rationality in the management of firms. Yet, in the issue of monopoly regulation, the welfare 



(11)improvements from X-efficiency could be justified theoretically and empirically to be of a much 
 larger scale than simple allocative efficiency gains.  


Leibenstein provides a number of reasons why managers and employees would prefer not to pro-
 duce at the outermost bound of optimality, e.g. to avoid the required effort and pain of full effi-
 ciency. ’It is one thing to purchase or hire inputs in a given combination, it is something else to get 
 a predetermined output out of them’ (Leibenstein, 1966:408). The magnitude of the possible im-
 provements in incentive efficiency is represented by an unknown factor X, the reason why Leiben-
 stein introduced the concept under the label of X-efficiency. However, he suggests that X-efficiency 
 accounts for a great deal of the unexplained residual in economic growth. 


Much of the anecdotal evidence on inoptimal energy and resource use in the management of firms 
 cited in support of the Porter hypothesis is similar to the evidence on the use of labour that accu-
 mulated in the literature following Leibenstein’s hypothesis. There are several good reasons why 
 companies would not be rational and optimal in their use of energy as an input factor, and these 
 reasons go beyond simple transaction costs of gathering the necessary information and undertak-
 ing the required technical changes. They relate to the degree of slack in human behaviour and in 
 company operations, and the failure to mobilise all the knowledge which is embedded in an or-
 ganisation. Energy will be squandered away as long as prices are relatively modest compared with 
 other input factors such as labour and capital, but once outside pressure is introduced the compa-
 nies will be motivated to mobilise the knowledge and technology available so as to control unit 
 costs. Out of such a process the innovations may evolve which may improve economic efficiency 
 and competitiveness. 


The literature is abundant on evidence of how energy-efficiency can be improved at little or no 
 cost. In one of the more rigorous explorations DeCanio (1993:445) found that energy-saving pro-
 jects under the EPA’s Green light programme were “far more profitable than any plausible risk-
 adjusted cost of capital for comparable projects”. Most of the case-studies have failed to bring the 
 results further to assessments of the benefits at the macro-economic level. However, in revisiting 
 the study on the impact of waste water taxes on efficiency Andersen (1999; 2005) found that the 
 Netherlands’ operate their waste water sector at lower costs than countries not having employed 
 such taxes, and assessed the benefit to 0,2 per cent of annual GDP. 



 7KHWUDGLWLRQDOLQGLFDWRUVRIFRPSHWLWLYHQHVV


As noted by Fagerberg (1996) competitiveness is an elusive term. While there are many economic 
 concepts completely unfamiliar to the lay person, when it comes to competitiveness everyone ap-
 pears to know what it means – and to have an opinion about it. If competitiveness was well-
 defined the research of COMETR could have been more straightforward, but there are various 
 understandings and definitions of the concept at play. 


There is disagreement on whether it makes sense to talk about “national competitiveness” in the 
 way that Porter does. Some authors argue that ‘competitiveness’ applies to firms rather than to 
 countries, cf. the UK’s Department of Trade and Commerce (1998)1 and a much quoted essay by 
 Krugman (1994). Thompson (1998) argues that competitiveness of a country rests on the competi-
 tiveness of individual firms, which may not be evenly distributed. One could have a “leopard 
 spot” economy with islands of strongly competitive sectors or firms, and a declining in-between 
 which is not. There is no particular reason to expect that all firms and sectors in a country should 
 be at the same level of competitiveness. In any case most countries have a fairly large domestic 
       


1 “the ability to produce the right goods and services of the right quality, at the right price, at the right time. It means 
meeting customer needs more efficiently and more effectively than other firms” (quoted from Budd and Hirmis, 2004) 



(12)sector, which is not exposed to competition to the same degree as their export-oriented industries. 


For this reason most analysis of competitiveness is focused on the manufacturing sector, and 
 leaves aside services and welfare provision.  


Despite the ambiguity of the concept of national competitiveness the OECD and several banking 
 institutions have over many years developed relatively sophisticated indicators for national com-
 petitiveness (Durand 1987, 1992; Turner and van t’Dack, 1993). Relative exchange rates are crucial 
 in drawing comparisons between changes in competitiveness, but the problem arises that ex-
 change rates fluctuate differently against different currencies, and furthermore, that different com-
 petitors are significant on export markets and on the domestic market respectively. When one 
 wants to compare prices or costs between one or more countries one would ideally control for 
 changes in exchange rates in a way that principally adjusts for the relative significance of various 
 markets and competitors in order to draw the right conclusions about changes in competitiveness. 


As shown by Turner and van t’Dack (1993) the problems of constructing such weighted exchange 
 rates are not small. In the case of the real exchange rate, it requires the use of different indices, 
 weighting systems and specifications of the relations to a country’s trade balance, leading to rather 
 different results depending on the specific approaches chosen. One possibility is to take the ratio of 
 one measure to another to paint a wider picture of a country’s competitive position, e.g. price to 
 cost indices as a proxy for profitability. In fact, comparisons between results of different weighting 
 methods show that close correspondence exists if the method of double weights is applied (ibid. p. 


27). 


Manufacturing unit labour costs, which reflect salary levels relative to productivity, seems to be 
 the preferred deflator for real exchange rate changes in competitiveness, although often accompa-
 nied by other deflators such as export unit costs and consumer prices (Marsh and Tokarick, 1996). 


However, the principal disadvantage of using export unit costs is that some companies to avoid 
 loss of competitiveness may decide to export products at less profitable or even unprofitable 
 prices. It also ignores the competition against imports on the domestic market. The principal dis-
 advantage of using consumer prices is that some goods are under price controls, and may intro-
 duce noise in the calculations. In addition, a significant part of trade is in intermediate goods, and 
 these are not included in consumer price indices. Unit labour costs are based on data that is widely 
 available and on a comparative basis – the main disadvantage being sensitivity to cyclical move-
 ments in productivity over the business cycle. It can be netted out using trend productivity meas-
 ures. 


A more radical solution is to calculate absolute levels of competitiveness. Detailed measures of 
 productivity and estimates of purchasing power parities have allowed for a development of level-
 based measures. This approach is applied in a recent European Commission Competitiveness Re-
 port 2004 (EC, 2994) in a sectoral study of the automotive industry. The principal disadvantage of 
 using PPPs is that it is a measure based on domestic expenditures, not output, but if GDP is cor-
 rected for indirect taxes and imports this needs not be a major issue. However, as the study of the 
 automotive sector shows, there can be differences in the absolute level of unit labour costs such as 
 the degree of outsourcing or the amount of intermediate goods supplied, which causes difficulties 
 for the comparison. Although such measures are taken to improve competitiveness, the direct 
 comparison of unit labour costs is somewhat distorted. Especially if the focus is on one or more 
 sectors, rather than the manufacturing industry as a whole, such factors tend to amplify differ-
 ences in an unfortunate way. 


In the context of the Porter hypothesis we should also note that the unit labour cost indicator refers 
to price competitiveness only and does not reflect the broader preoccupation with incentives for 
innovation and technological development, which may strengthen competitiveness in the longer 
run, as implied in the ETR debate. 



(13)Indeed the short-run indicator of unit labour costs requires some caution in interpretation, cf. the 
 so-called Kaldor paradox. While increasing unit labour costs normally would be interpreted to 
 imply a loss of competitiveness, they may in fact reflect the ability and competitive strength of a 
 country to market its products as a price-setter, so as to allow for higher labour earnings. Con-
 versely, declining unit labour costs leading to low domestic wages may not fulfil the requirements 
 of the OECD definition above, that “maintaining and expanding the real incomes of its people over 
 the longer term” (OECD, 1992:237) is the litmus test on competitiveness. 


Perhaps for this reason in previous analysis of the impact of ETR on competitiveness, the analysis 
 goes beyond the traditional indicators and projects resulting trends in export market shares (cf. 


Barker, 1998). Still, because of the difficulties with the measurement of changes in market shares 
 ex-post, the quantitative indicators of real exchange rate value and trend productivity growth as 
 measures for short- and long-term competitiveness respectively are, according to some authors, in 
 the end often regarded as more appropriate (Wagner, 2003:15).  


The context of ETR raises a further difficulty with the use of unit labour costs as indicator for com-
 petitiveness, in that ETR induces differences in energy costs which normally are assumed away. 


Durand et. al. (1987) note that raw materials such as energy products are traded at world prices, 
 and are not influencing the relative competitiveness, so that they can be assumed away in the com-
 parative analysis. Still, if ETR lowers unit labour costs via increases in energy costs it seems appro-
 priate also to calculate and consider trends in unit energy costs, as these are altered by ETR. If ETR 
 helps companies focus more attention on improving energy efficiency one would expect energy 
 unit costs to decline after the initial price-chock.



 7KHQHHGWRDFFRXQWIRUWHFKQRORJ\DQGLQQRYDWLRQ


Productivity growth, reliability, delivery times, quality, after-sales service, financing arrange-
 ments, technological innovation, investment in physical and human capital as well as the institu-
 tional and structural environment are all factors that need to be taken into account in assessing the 
 competitiveness of a particular country (Agenor, 1997:103). But because most of these factors are 
 qualitative, researchers have often abstained from trying to take them into account and have relied 
 mainly on the quantifiable indicators, such as unit labour costs. 


However, the paradox is that while the conventional indicators related to price or cost competi-
 tiveness would predict losses in market-shares as a result of increases, the experience in the post-
 war period, as demonstrated by Fagerberg (1988) and Amendola (1988) is that the countries which 
 have experienced the fastest growth-rates in terms of exports and aggregate output, also have had 
 much higher growth in unit labour costs than other countries. 


This ‘perverse’ relationship (Agenor, 1997) between growth in unit labour costs and growth in ex-
 port market shares can be explained by accounting for the role of relative technological capabili-
 ties. Fagerberg (1988) shows on basis of econometric analysis of 15 OECD-countries that unit la-
 bour costs play a more modest role than commonly believed. The Kaldor paradox persists in that 
 increasing unit labour costs and increasing market shares tend to go hand in hand. Instead it ap-
 pears that increases in R&D and in productivity correlate better with increases in market shares for 
 exports. Results of other more sector-specific studies suggest that the link between technological 
 activity and export performance are particularly strong in chemicals and machinery industries, but 
 also exist in less high-tech industries such as metals products and food&drinks (Fagerberg, 1996). 


Nevertheless, price competitiveness persists in many low-tech industries, as well as in some high-
tech too. So as attempted by Agenor (1997) the question is how to account both for the impact of 
price and non-price factors. 



(14)This raises the important question of how the non-price factors can be identified and measured. 


One approach, applied by Fagerberg, is to take gross investments in physical capital as a proxy for 
 productive capacity. Another more common approach is to measure both R&D activity and pat-
 ents. The European Commission in its Competitiveness 2004 report devotes a full chapter to the 
 discussion of R&D impacts and in its study of the automotive industry presents data on the com-
 position of R&D expenditure from the Community Innovation Survey carried out by Eurostat. The 
 survey allows for a breakdown of innovation expenditure on various categories and according to 
 NACE classifications (EC, 2004:202). 



 ,PSOLFDWLRQVIRULQGXVWU\VHFWRUDQDO\VLV


As regards the price aspects of competitiveness the ETR philosophy suggests a tax shift from la-
 bour to pollution, so that an impact on unit labour costs is to be expected. However, the precise 
 nature of this impact will be likely to vary with the revenue-recycling mechanisms – if social con-
 tributions are reduced, the offsets from energy taxes on unit labour costs can be instantly recorded, 
 whereas if income taxes are lowered, unit labour costs will be reduced only when and if the pres-
 sure for salary increases slows. This implies that where income taxes have been lowered as a result 
 of ETR, it will be appropriate to consider the trend in unit labour costs over time. 


PPP-adjusted unit labour costs seem to be an acceptable methodology, avoiding the complexities 
 of designing currency baskets and weights for adjusted real exchange rates. However, whether 
 unit labour costs should be expected to decline in the longer run as a result of ETR is questionable. 


If ETR strengthens competitiveness, via innovation of processes and products, it seems as if it 
 would allow for higher unit labour costs, at least in the innovative sectors and industries. 


In the industry sector analysis also socalled XQLW HQHUJ\ FRVWV as an indicator for competitiveness 
 impacts have been considered. Unit energy costs are defined as total energy expenditure (incl. 


taxes) per unit of gross value added in market prices, deflated according to the same method as for 
 unit labour costs. So far unit energy costs were not an issue in the competitiveness literature, 
 which assumed no differences in prices of internationally traded raw materials. The Porter hy-
 pothesis seems to suggest that unit energy costs, after an ETR-induced price increase, would lower, 
 as innovation-based solutions to improvement of energy efficiency are identified. Not withstand-
 ing the complex aspects of the competitiveness issue, unit energy costs may in fact turn out to be 
 the single most reliable indicator for assessing the Porter logic.  



 ,PSOLFDWLRQVIRUPDFURHFRQRPLFDQDO\VLV


The E3ME model addresses competitiveness according to a more comprehensive and dynamic 
 multi-sectoral framework. It is able to model the combined effects of increases in carbon-energy 
 taxes and various revenue recycling or mitigation measures, whether these take place via reduc-
 tion of social contributions or via lowering of income taxes. 


The E3ME model does, via changes in import and export ratios, predict market shares for the indi-
vidual industrial sectors as a result of ETR – and has been employed ex-post to model the changes 
in market-shares as a result of specific ETR’s in the seven COMETR-countries. It is able to capture 
inter-industry as well as between-country adaptations to the ETR-induced changes in energy 
prices. The model addresses price competitiveness, but takes account of technological develop-
ment via the gross fixed capital formation data. The COMETR-7 countries can be regarded as an 



(15)example of partly uncoordinated multilateral action. There are several other variables in the 
 E3ME-model which address specific aspects of the competitiveness issue, these include traditional 
 macro-economic indicators such as GDP and employment. 


One caveat is that exchange rates in E3ME are assumed to be unaffected by the dynamic effects of 
 the ETR-induced induced changes in energy prices. Whereas much of the competitiveness litera-
 ture suggests that adaptations to such cost increases would take place via changes in exchange 
 rates, the E3ME-model assumes that the industrial sectors are either price-takers or price-setters – 
 in the latter case without overall implications for exchange rates. Whereas this is a fairly robust 
 assumption for countries in the euro-zone, it needs to be kept in mind when interpreting results 
 for a broader range of countries. The ability of individual industrial sectors to act as price-setters in 
 foreign markets is another important assumption of the E3ME-model, but the assumptions are 
 checked carefully against historical data as part of the COMETR project so as to provide a rea-
 soned background for the overall analysis. The effects on unit costs can be compared to those on 
 export prices to see which sectors have their profit margins squeezed by being forced to accept 
 world prices for their products, whilst being unable to avoid increase in their unit costs. 


The E3ME data generally holds data at a more aggregated level, than the more detailed analysis 
 which is available for the industry sector  analysis. For instance, while E3ME like most other 
 macro-economic models uses average energy prices, the data which is available for the industry 
 sector analysis is based on sector-specific energy prices and taxes, and is hence better able to cap-
 ture the differentiated approach with selective exemptions for certain industrial sectors practised 
 in several EU member states.  


The need to go beyond conventional price competitiveness is acknowledged broadly in the recent 
 international literature on competitiveness, as well as by the European Commission, so that in the 
 context of ETR and the Porter hypothesis, there is a compelling logic requiring the COMETR pro-
 ject to address not only price aspects of competitiveness, but also non-price aspects. 


While the approach of both the bottom-up and the  top-down  analysis  in  COMETR  is  to address 
 price competitiveness, the project will also go beyond and analyse the non-price aspects, although 
 on a more qualitative basis. Although R&D indicators offer some evidence for non-price effects, 
 the case studies to be undertaken on the selected sectors and sub-sectors have compiled evidence 
 and findings via literature, stock exchange information and interviews so as to capture indications 
 for ETR-impacts on competitiveness in the broader sense. 



 )LQDOUHPDUNV


The Lisbon process has addressed competitiveness as a key concern for Europe and European pol-
 icy-makers. The COMETR project calls attention to the fact that the principles of environmental tax 
 reform were in fact conceived within a conceptual framework emphasising the opportunities for 
 improving competitiveness through more intelligent designs of the policies and measures adopted 
 for environmental policy purposes. 


Although the Porter hypothesis, and its more timid successor, the Pearce double dividend argu-
ment, met with as much scepticism as enthusiasm, more than a decade of research and macro-
economic simulations have provided sufficient evidence to substantiate, that a second dividend 
can arise, in particular where ETR is introduced in a context of unemployment and distorted tax 
systems, with non-optimal internalisation of external costs. In the field of climate policy, where the 
EU officially has warned that a threshold of atmospheric CO2-concentrations at 450 ppm would be 
critical, and could be exceeded within the next 20 years, if business-as-usual continues in fuel use, 



(16)it should not be difficult to accept the necessity of introducing cost-effective policy instruments. As 
 unemployment prevails as a major social and economic problem throughout the European Union, 
 the COMETR project has endeavoured to uncover what experiences have been attained by the 


“frontrunner” member states in environmental tax reform, so as to provide a more informed basis 
 for judging the options for a more concerted effort in the post-Kyoto phase. 
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Environmental taxes have historically been applied as a choice for meeting particular environ-
 mental objectives. However, in many countries they are increasingly being applied within a gen-
 eral strategy of environmental tax reform (ETR) aiming to address multiple interests and objectives 
 simultaneously


The concept of an environmental tax reform (ETR)is widely accepted as a reform proposal of the 
 national tax system shifting the burden of taxes from conventional taxes, such as the ones levied on 
 labour and capital, to environmentally related activities, such as taxes levied on resource use, in 
 particular energy, or environmental pollution. The underlying rationale of the tax shifting pro-
 gramme is to address multiple policy objectives assuring that the tax burdens are distributed fairer 
 from an environmental and sustainable perspective. The concept behind this approach is that posi-
 tive welfare gains will be generated through reducing taxes levied on labour or capital and increas-
 ing taxes on environmentally related activities hence helping avoid ‘welfare-reducing’ activities. 


Furthermore, the imperative behind a tax shifting programme is one of revenue neutrality mean-
 ing that the increase in one is balanced by the reduction of the other, guaranteeing that there is no 
 change in the overall tax burden at the national level. The motivation for implementing this policy 
 instrument is to ensure that the tax burden falls more on 'bads' than ‘goods’ by guaranteeing that 
 the price signals – as a consequence of introducing environmentally related taxes – provide an in-
 centive to consumers and producers to change behaviour. The basis for implementing environ-
 mental taxes within an ETR is the generally accepted premise that taxes are a tool for reaching po-
 litical objectives effectively and in a cost-minimising way. A typical case is an increase in the tax on 
 energy (whose use leads to pollution, e.g. externalities), and a simultaneous reduction in labour 
 taxes, such as income taxes or social security contributions paid by employers and / or employees, 
 aiming to increase employment (see for a more detailed discussion: EEA 2005 forthcoming). 


However, experiences show some caveats impeding the more widespread use of environmental 
 taxes in environmental policy. The most often cited caveats are the potential loss of competitive-
 ness of the domestic industry as a consequence of the unilateral introduction of environmental 
 taxes and distributional issues, i.e. environmental taxes are regressive and affecting the poorer part 
 of the society disproportionate. 


The main focus of this paper is to study how are the European countries which have implemented 
 an ETR in the past are addressing the issue of the potential loss of competitiveness. The paper 
 looks into the questions whether the countries considered the competitiveness issue when an ETR 
 was designed and which policy and fiscal measures have they launched to overcome the barriers. 


The paper discusses the theoretical concept of an ETR. It further investigates the concept of an ETR 
in practice, i.e. whether some ‘signs’ of an ETR can be identified by examining how the ratios of 
labour taxation-to-GDP and of environmental taxes-to-GDP have developed during the last dec-
ade. The main part of the paper deals with the different approaches countries adopted in provid-
ing special tax treatment to industries mitigating the fear of losing the competitive position of do-
mestic industries. These country analyses highlights the tax provisions granted to industries as 
well as the recycling mechanism which must be included in the discussion of how are the coun-
tries attempting to tackle the competitiveness question. 
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Since the early 1990s several European countries, in particular the Nordic states, are making more 
 widespread use of economic instruments in environmental policy. The prevalent economic in-
 strument to be introduced has been environmental taxes and charges. Reasons for this develop-
 ment are manifold and the main reasons are as follows: 


• Economic instruments are more and more seen as a compliment to the then prevailing tra-
 ditionally regulatory, command-and-control measures. Increased environmental awareness 
 in many societies and the simultaneous realisation of the increased pressure on the envi-
 ronment, mainly in the form of environmental pollution demanded a shift in environ-
 mental policy and a search of new economic instruments.  


• Theoretical discussions demonstrating the prevailing character and superiority of economic 
 instruments as compared to command-and-control regulations (OECD 2001 and 2004). The 
 political reform process was driven by the aim of becoming more effective and efficient; i.e. 


achieving political objectives more economical for consumers and producers as well as im-
 proving the effectiveness of political intervention. The theoretical and academic analysis 
 shows economic instruments, in particular environmental taxes, can guarantee that these 
 objectives can be achieved with least costs. The main advantage of the political intervention 
 applying taxes is the price signal indicating to consumers as well as to producers to change 
 their behaviour. These price signals provoked by taxes are also seen as the basis for the 
 theoretical advantage of them as they reveal the prospect of realising static and dynamic ef-
 ficiency gains. 


• Fiscal reform proposals have been on the political agenda in many European countries aim-
 ing to alter the tax systems, in particular, by reducing taxes levied on labour (income taxes 
 as well as social security contributions). During the last two decades of the 20th century 
 high taxes on labour have been perceived as a cause for high unemployment rates and as 
 an obstacle for employing additional people at a situation when economic growth was low 
 and economies were in depression. Revenues from these taxes have been increased during 
 these decades and were seen as to high, especially in the Nordic countries with rather high 
 marginal income tax rates. Revenues generated from taxes levied on the production factor 
 labour have been a major component of the total increase in governmental revenues in the 
 1980s and 1990s.  


An early concept to address these issues has already been presented in the 1980s by Binswanger 
 and colleagues (Binswanger et al. 1983). Their suggestion boiled down to levy a tax on energy con-
 sumption and to use the revenues generated from these environmental tax to reduce the taxes and 
 charges levied on the production factor labour and in particular to reduce the social security and / 
 or pension contribution. Such a tax shifting programme, i.e. an increase of environmentally related 
 taxes with simultaneous reduction of distortionary taxes, such as those levied on labour or capital, 
 is now recognised as an ecological tax reform (ETR) also discussed in the literature as an environ-
 mental tax or green tax reform2.  


The concept of an ETR has been transferred into practice in the early and mid 1990s by countries 
 such as Sweden, Denmark, Norway, Finland and the Netherlands followed by the UK and Ger-
       


2 The term ecological fiscal reform (EFR) can also be found in the literature. We are following in this paper the differ-
entiation between ETR and EFR as discussed in the most recent EEA publication (EEA 2005 forthcoming): EFR is a 
broader principle as ETR because it focuses not only on a tax shifting programme but also includes policies aiming to 
reform subsidies.  



(22)many in the late 1990s, although the actual conceptualisation of this rather ‘simple’ looking tax 
 shifting programme differs from one country to another as discussed below in more detail. 


The ETR idea became quite prominent on the political stage when it was promoted by the Euro-
 pean Commission in the Delor’s White Paper on Growth, Competitiveness and Employment: ,IWKH
 GRXEOHFKDOOHQJHRIXQHPSOR\PHQWDQGSROOXWLRQLVWREHDGGUHVVHGDVZDSFDQEHHQYLVDJHGEHWZHHQUHGXF
 LQJODERXUFRVWVWKURXJKLQFUHDVHGSROOXWLRQFKDUJHV(EC 1993). 


One of the regularly mentioned features of the ETR concept is the principle of revenue neutrality. 


The rationale behind this reform process is the strategy of keeping the governmental budgetary 
 position unchanged so that the overall tax burden of the economy remains. However, this does not 
 apply for all sectors of the economy since some sectors will face higher a higher tax burden while 
 the others will face a lower one, i.e. an ETR will lead to both ‘winners’ and ‘losers’. The theoretical 
 discussion on ETR takes the principle serious although the reality looks rather different and dem-
 onstrates that revenue neutrality is an option in the context of ETR. An ETR can be – and was – 
 part of a much larger fiscal reform process where the clear political intention was to reduce the 
 overall tax burden of the economy (for example Sweden 1991). Additional revenues generated ei-
 ther via the introduction of new environmental taxes or by increasing already existing tax rates can 
 therefore be used to compensate the overall loss of revenues and mitigated the overall budgetary 
 position. It is therefore worthwhile to state that revenues of environmental taxes – in particular in 
 the context of an ETR – are hypothecated in the sense that the generated revenues are being used 
 to offset – either fully or at least partly - the reduction in the national budgets as a consequence of 
 the revenues shortfall as other taxes or charges are being reduced. In addition, revenues of envi-
 ronmental taxes may also being used to increase the tax free allowances (see for example the situa-
 tion in the Netherlands regarding personal income tax regulations) or to provide investment sub-
 sidies for renewable energy sources (for example, Denmark and Germany). 


The use of environmental taxes as an instrument to improve the environmental situation can be 
 traced back to Pigou (1932) who developed the rationale for environmental taxation. Furthermore, 
 environmental taxes are an appropriate tool for implementing the polluters pay principle (PPP) 
 which, in addition to the precautionary principle, is a foundation of European environmental po-
 lices (Article 174 of the Treaty of the European Community; i.e. Treaty of Nice). The rationale be-
 hind the PPP is to internalise environmental costs (i.e. the costs of environmental damage, external 
 costs) which accruing through environmental pollution. 


There is no doubt that environmental pollution leads to a range of damages which are not reflected 
 in market prices. These damages, also described as externalities or external costs, are therefore not 
 being paid for by the polluter but by the society as a whole. The commonly accepted framework of 
 internalising such external costs is the use of environmental taxes (see EEA 2005 (forthcoming). 


The Pigouvian tax achieves this goal if the tax rate is equal to the marginal social costs and the 
marginal benefit from emitting an additional unit of pollution (OECD 2001). One of the fundamen-
tals of the Pigouvian tax is that all polluters are facing the same tax rate, i.e. not having any tax 
differentiation between different economic actors. This finding is also supported by the second 
approach offered by the economic literature of internalising external costs which goes back to 
Baumol and Oates (1971). The Baumol and Oates approach differs from the Pigouvian tax insofar 
as the tax rate is set on a level estimated to be sufficient to reach a given and predetermined politi-
cal environmental objective. However, both approaches concur that in a first-best situation the tax 
rate is uniform for all polluters guaranteeing that the objective is achieved at least costs. 



(23)The current political practice looks rather different because many energy taxes – introduced regu-
 larly as part of ETRs in different European countries – are discriminating between energy users3. 
 The reality shows that special tax provisions, such as complete tax exemptions or reduced tax rates 
 for energy products or tax rebates, for the industry as a whole or only for some industrial sectors, 
 which are generally defined as energy-intensive sectors, are the rule and not the exception. The 
 preferential treatment of these industries, in particular energy-intensive industries, with regard to 
 lower energy tax rates is frequently founded and justified through the risk of the potential loss of 
 competitiveness4 when these taxes are introduced unilaterally. 


In addition, the current energy tax policy in European countries does not follow the theoretical 
 rationale as laid down by Pigou either because tax rates are generally set lower than marginal so-
 cial damage costs for energy products with the exception of taxes levied on transport fuels. Rea-
 sons that the Pigouvian approach has not been adopted in Europe are manifold. The monetary 
 estimation of environmental damages is a rather complex task and linked to great difficulties in 
 assessing these external costs (see for example EC 2003). In addition, it is politically not feasible to 
 set ‘optimal’ tax rates because governments are facing stiff resistance from industries using com-
 petitiveness arguments to block almost any increase in energy tax rates. The situation is rather dif-
 ferent when analysing energy taxes on transport fuels as these taxes currently in place in EU mem-
 ber states are by far the highest in the world. This is certainly not surprising because the primary 
 motivation for transport fuel taxes is to generate revenues as these energy taxes have been intro-
 duced as early as 1930s as a typical instrument for generating revenues and environmental consid-
 erations used for the justification for implementing energy taxes became only more widespread in 
 the 1980s (EEA 2000). 


Another theoretical argument often used to support the concept of the special tax provision to in-
 dustries is that high uniform tax rates would result in a reduction of environmental pollution in 
 the countries levying the tax while it could be expected that the environmental pollution would 
 increase on the global scale correspondingly. This development would be the consequence of the 
 relocation of industries from the heavily taxing countries to those where the environmental tax 
 burden is lower5. Relocation of industrial production owing to stricter environmental regulation 
 has been discussed in the economic literature in some length and is well known as the Porter hy-
 pothesis (see for example Porter and van der Linde 1995). A proof of this argument could not be 
 found in reality. Interesting to note is also the fact that the political debate linking the issue of 
 competitiveness with the implementation of environmental policy instruments also started in the 
 light of the recent introduction of emission trading in the EU (Ekins and Barker 2001, Kuik and 
 Mulder 2004). A major difference between the recently introduced EU Emission Trading Scheme 
 (Directive 2003/87/EC) and environmental taxes is apparent as the former is much closer to the 


‘raw model developed in economic text books’ as it is the case in the latter which are regular far 
 from the theoretical concepts (see for a detailed discussion of the theoretical foundation of emis-
 sion trading and its transformation into political reality: Chapter 2 of EEA 2005 (forthcoming)). 


The theoretical analysis of granting special tax provisions to industries exemplifies the risk that tax 
 provisions can impair the realisation of efficiency gains. But one of the reasons and motivation for 
 introducing environmental taxes as compared to traditional regulatory measures is exactly the 
 efficiency argument (OECD 2001). Furthermore, tax provisions can impede the utilisation of the 
       


3 This is normally not the case for transport fuels with the exception of taxes levied on diesel fuels used by haulage com-
 panies which are eligible for some form of tax rebate in some EU member states.  


4 The intention of this paper is to provide an overview of the current status/situation of ETRs implemented in some EU 
 member states focusing largely on how the industry as a whole or individual industrial sectors in the EU member states 
 are affected by energy taxation. A detailed discussion of the term competitiveness is done in DL 1.1 (Anderson 2005). 


5 This development is referred to carbon leakage in the literature – ZLOOEHGHDOWZLWKLQDIXUWKHUZRUNSDFNDJHRI&20(75
ZRUNSDFNDJH 



(24)potential of cheap emission abatement efforts in the production sector and must be offset by more 
costly emission abatement option in the household sector to reach some predetermined emission 
reduction target as it is in the case for CO2 emissions (Kohlhaas 2003). This can lead to ‘substantial 
excess costs’ as it is stressed in the economic literature (Böhringer 2002). 
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