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Executive summary

This article is about the relationship between tourism and climate change. Tourism is both affected by and a contributor to global warming. The focus of this paper is the latter aspect. The largest proportion of greenhouse gases is emitted on the trip to and from the destination, especially when traveling by plane. First, the author discusses the various possibilities to reduce the environmental impacts of tourist mobility. However, in long-haul tourism, the range of opportunities to make such a reduction is limited. A fairly recent and innovative way to solve the problem is to offset greenhouse gas emissions that cannot be avoided by investing into renewable energies, improved energy efficiency, or forestry projects elsewhere. This paper shows how carbon offsetting (or the compensation of greenhouse gas emissions) works in practice, as well as which organizations offer it as a service. Since international aviation is exempt from the provisions of the Kyoto Protocol, the compensation of flight emissions is currently voluntary. In response, an unregulated market has developed which is difficult to oversee and is sometimes engaged in dubious practices. The core of this article is therefore to elaborate quality criteria for the sustainable implementation of carbon offsetting. Finally, the author discusses the role of voluntary compensation in a wider strategic framework to reduce the greenhouse gas emissions caused by tourism. He argues that compensation has unlocked the stalled discussion on the sustainability of long-haul tourism. It has also opened up new opportunities for action to those who are aware of the detrimental effect that flying has on the world climate, but do not want to or are not able to forego this mode of transportation. In spite of its potential and its growing popularity, however, voluntary carbon offsetting is not a panacea. It should instead be seen as a supplementary tool or “frontrunner” for compulsary emissions trading in aviation and other modes of transportation.

1. Background:  Tourism and climate change

Like few other economic sectors, tourism is dependent on climate-related factors. Every year, the world’s largest tourist flows pour from Northern Europe to the Mediterranean and from North America to the Caribbean mainly for one simple reason: the warmer climate of the South. Conversely, typical winter destinations are highly dependent on the climate. This means that many tourism destinations are becoming increasingly vulnerable to global warming. It is assumed that for the readers of this article, it will not be necessary to engage in lengthy discussions on the reality of the greenhouse effect and the role humans have played in emissions of carbon dioxide (CO2) and other gases resulting from the burning of fossil fuels and changing land use (e.g. through deforestation). Virtually all scientific studies, as summarized in the recently published report of the Intergovernmental Panel on Climate Change (IPCC) or the 2006 Stern Report commissioned by the British government, indicate that climate change has already begun and that it will have substantial environmental and economic impacts worldwide. What remains uncertain is the intensity of global warming and the degree to which it will be manageable by humankind. 

After some hesitation, the tourism industry has stopped ignoring the issue. A conference organized by the World Tourism Organization in Tunisia in 2003 was a first step in this direction. However, the predominant theme since then has been how tourism is affected by climate change and how it can adapt to it. Tourism’s contribution to global warming, and therefore its responsibility, have been less of an issue. It is, in fact, a matter of dissent as to how much tourism contributes in comparison to other sectors. Due to its high degree of differentiation and the large number of stakeholders involved – and because of the complexity of the world climate – there is no definite answer to this question. 

With regard to Germany, the Öko-Institut calculated that domestic tourism has only a 1.6 percent share  of the country’s overall energy consumption. However, this figure does not include holidays that German tourists take abroad, which constitute two-thirds of all vacational trips longer than five days. The greenhouse effect of those is eight-times higher than the impact that domestic tourism has. This is an indicator that the proportion of transportation of a trip is the decisive variable of its climate effects. Even in a relatively small country like Germany, 63 percent of all (domestic) tourism-related greenhouse gas emissions are due to transportation. When looking at the average long-haul trip, the figure is already over 90 percent just for the flight to and from the destination.
 Another study calculated that in the Seychelles, a typical long-haul destination, transportation even amounts to 97 percent of the greenhouse effect of tourism.
 Business trips of international organizations such as the German Development Agency (GTZ) constitute about two-thirds of the entire greenhouse gas emissions of those organizations.
 

Unfortunately, nature-based tourism is not an exception in this respect. Since nature travel often involves “exotic” countries or remote areas with little infrastructure, getting there by public transportation or even tour buses is logistically difficult if not impossible. In addition, in contrast to the typical beach resort vacation, nature-based travel usually combines visiting several sites during one trip which means that transportation within the destination becomes an important factor as well. Simmons/Becken (2005) have studied this phenomenon in New Zealand, a tourism destination known for its natural attractions. They found that the average New Zealand traveler consumes three times as much energy as the typical resort vacationer in the Caribbean. 

Given tourism’s high dependence on transportation, some pertinent figures and forecasts concerning the development of this sector will be discussed. Only a part of the traffic volume worldwide is tourism-related, but in the case of passenger transport by air, the share is almost 100 percent if business trips are included. Transportation’s overall contribution to the human-made greenhouse effect (including deforestation and agriculture) is estimated to be around 14 percent, of which 1.6 percent is attributed to aviation. However, if only energy consumption is considered, traffic’s share is over 20 percent
 and aviation alone contributes ca. 3.4 percent of worldwide CO2 emissions.

Quite obviously, different stakeholders use different figures – depending on their specific interests. This is a problem when discussing responsibilities to act on climate change. Aviation is particularly problematic in this regard because all scientific research indicates that flight emissions occurring in high altitudes cause additional greenhouse effects extending well beyond the mere impact of carbon dioxide. It is, however, a matter of contention how significant this so-called radiative forcing is. Different studies have computed factors (called the Radiative Forcing Index = RFI) ranging from 1.9 to 5.8, meaning that the climate effects of CO2 emissions from flights beyond the short-haul range must be multiplied by one of these factors. For the time being, the IPCC recommends using a factor of 2.7. If these figures are taken fully into account aviation’s contribution to the man-made greenhouse effect may be up to 10 percent even at current levels.

The problem is further enhanced by the enormus growth rates which characterize transportation, and aviation in particular, worldwide. It has been estimated that aviation (person kilometers) will have increased by 5 percent ech year between 1990 and 2015. When assumed technological efficiency improvements are taken into account, this would correspond to an increase in greenhouse gas emissions of 3 percent annually. Thus, by 2050 it is expected that flight emissions will have tripled if no counter-measures are taken. As it has happened in the past, improved efficiency in aviation will have been more than compensated by the sheer increase in volume of air traffic. It is feared that worldwide emissions reduction targets agreed upon under the Kyoto Potocol could be severely affected by unbridled growth in aviation.
 Furthermore, when assuming that worldwide emissions will have to be cut by beween 25 percent
 and 80 percent
 by 2050 in order to keep climate change within manageable limits, it becomes clear that all economic sectors will have to contribute substantially to achieving this aim. 

The high degree of energy intensity that characterizes traveling by plane becomes even more obvious when taking a look at the climate footprint of individuals. A single trip from Germany to the Greek island of Corfu already equals one year of driving a car in terms of the greenhouse effect caused by this mode of travel.
 This effect becomes even more striking when considering a long-haul journey, for example from Europe to the West Coast of the United States. This round trip flight produces more greenhouse gases by an individual than three years of driving. Global justice is another interesting issue here: Less than 5 percent of the world’s population has ever flown.
 The global warming effect of this single long-haul flight is 7.5 times as much as the annual emissions of an average Indian citizen. If one were to allot the same sustainable energy “budget” to each inhabitant of this globe, this one flight would use up two years of this budget, meaning that no other emissions would be “allowed” in this time period.
 Although there will be no personal emissions allowances in the near future, these figures show nevertheless that frequent holidays to far-away destinations are part of an extremely unsustainable lifestyle.

2.  Sustainable transportation strategies for tourism 

Since transportation is responsible for such a high proportion of the overall energy consumption of a trip, local energy saving measures in the destination can play only a relatively minor role when it comes to combating the greenhouse effect. This means that management strategies focusing on the destination are hardly suitable in solving this problem. As a consequence, tour operators, airlines and tourists themselves have to assume greater responsibility in order to reduce the climate effects of tourism. This aspect has long been neglected when discussing sustainable tourism. Travelling to and from the destination has been an issue within Europe with its excellent public transit system, but in relation to long-haul tourism it has been mostly ignored. Sustainable tourism concepts (such as ecotourism, community-based tourism, or pro-poor tourism) that have primarily been conceived with developing countries in mind concentrate on the destination as well, but even in this context sustainable transportation has thus far played a subordinate role. 

However, transportation is by definition an integral part of tourism, and cutting back on it could have serious repercussions on the economies of countries that depend on tourism but are typical long-haul destinations. Small island states and many developing countries usually cannot rely on domestic or regional markets, nor do they have any alternatives in other economic sectors. In any case, appeals by some environmental groups to consumers to forego long-haul trips have so far been unsuccessful. As a matter of fact, the opposite has happened. But in view of the probable severity of global warming and the deep cuts that will be necessary to curb it, all economic sectors, including tourism, will need to consider far-reaching solutions. Different authors
 have suggested a combination of the following strategies:

· Technological solutions (improved energy efficiency, development of renewable energies)

· Improved efficiency of aerial traffic management (increased occupation rates of airplanes, decongestion of heavily used airports, etc.)

· Switch to more energy-efficient means of transportation (modal shift)

· Change of travel patterns 

· Use of regulatory instruments (such as fees and taxes, emissions trade) for aviation

· Voluntary compensation of traffic-related and other emissions

Some of these strategies will be discussed in the folllowing paragraphs.

Technological solutions

Energy costs are a central economic concern for airlines, which is why comparatively much has been invested in this field. It is expected that until 2040 through improved jet engines, more sophisticated aerodynamics and lighter materials efficiency gains of 28 to 35 percent can be once more achieved.
 However, even this fairly optimistic prognosis is substantially lower than the expected increase in air traffic by that time. It would be sustainable only if no more growth occurred in this sector. Moreover, a fundamental technical problem is presented by the fact that from a certain level of sophistication efficiency gains in relation to carbon dioxide cause increased nitrous oxide emissions, which in turn contribute to the greenhouse effect.

A more radical solution to the problem would be the use of renewable fuels. However, in airplanes the use of the hydrogen fuel cell is still far from its actual deployment. Furthermore, such planes would only be able to travel at lower speeds and at lower altitude.
 Apart from their limited competitiveness this would also lead to higher vapor emissions which, in turn, would result in increased cloud formation further reinforcing the greenhouse effect.
 The use of bio-fuel, which is currently tested by Brazilian aircraft manufacturer Embraer
, would also come with many side effects since large-scale cultivation of biomass can compete with food production and lead to higher deforestation rates in countries such as Brazil. 

Tour operators have limited means to influence efficiency improvements in vehicles. However, as part of their supply chain management, they may be able to select companies that value a high energy efficiency of their fleet or use renewable fuels. Some airlines have been certified for their effective environmental management system.  

Switch to more energy-efficient means of transportation 
Envrionmental groups have long called for a modal shift within tourism, or replacement of air or automobile travel with more environmentally-friendly transit modes of trail or bus. It is also a frequently proclaimed public policy goal. That notwithstanding, tourism has evolved in an opposite direction in the past decades. In Germany, for example, the railroad, once the dominating means of transportation for vacation, is now below 10 percent share. The use of tour buses also stagnates at less than 10 percent.
  

Obviously, alternatives to airplanes and automobiles are more easily found when the distances to cover are small. In domestic tourism, using the railway can be feasible provided that baggage transfer is taken care of and that sufficient mobility is guaranteed to tourists once they have arrived in the destination. However, a number of projects in Germany and the alpine countries have achieved relatively little in promoting the use of trains as a means of transportation to and from a holiday destination. Furthermore, it has to be taken into consideration that outside Japan and Western Europe, convenient, high-speed rail systems hardly exist. In addition, when wishing to use trains internationally, a lack of cooperation between national rail companies complicates the issue. International rail tours are often a major logistical challenge for tour operators, and they are only booked by a very small segment of the market.
 Charter tour buses are more successful in this regard since they also provide for independent mobility of travel groups after having arrived at the destination. 

In long-haul tourism, switching from planes to other means of transportation is virtually impossible. A certain number of specialized tour operators offer trips around the world by ship and by train, but cater only to an extremely small demand segment. Train rides beyond the short range can only be marketed if they are conceived as a special experience or as "cruises by rail." The Trans-Siberian Railroad is one classical example. But even in these cases, at least one leg of the trip is covered by plane.

Whether tourist mobility on the local level can be accomplished by public transit, tour buses or even non-motorized means of transport depends on the conditions in a given destination and the nature of the tour. In city tourism, the use of public transportation is easier than in in rural areas. Heavily visited tourist attractions such as world heritage sites, well-known national parks, theme parks or ski areas can also very well be made accessible through public transit systems. However, in many developing countries the basic infrastructure for these do not exist. Public buses or trains are often in conditions that are unacceptable to foreign tourists. Only in exceptional cases may they be an exciting addition to the overall travel experience.

forum anders reisen of Germany is the only association of outbound tour operators that explicitly calls for the use of trains, the renunciation of domestic connecting flights and the use of public transportation wherever possible and acceptable in view of customers' comfort and time restrictions. For trips under 700 km the use of planes is excluded. Local modes of transportation that are particularly energy-intensive, such as helicopter flights or snow mobile tours, are only allowed if inevitable and not the primary purpose of the trip.

Changing travel patterns
In view of the magnitude of emissions reductions that will be necessary in the future, tourism and leisure as non-essential parts of life are a prime target for demanding behavior changes. Appeals to simply stay home on the balcony or, at the very least, to forego trips to faraway destinations have been brought forward by environmental organizations since the 1980s. However, they have not been heeded at all. Consumers with a high level of environmental awareness are no exception in this regard. In fact, the opposite is true. A recent survey among this group (in this case, of people who are members or supporters of the German Verbraucherinitiative, an organization of critical consumers) revealed that their travel frequency per year is significantly higher than the German average: 90 percent had gone on vacation compared to only 73 percent overall. In addition, a large proportion of critical consumers had traveled several times. Thirty-five percent of those surveyed had taken a trip to a destination outside of Europe. This figure is way above average as well. As a consequence, more than 50 percent of them had traveled by plane (compared to only 35 percent of German tourists overall). However, for nearby holiday destinations, the use of trains and buses was significantly higher among critical consumers than among the rest.

It appears that simply foregoing trips to long-haul destinations is not an option as long as attractive, moderately priced offers are available there. Conversely, promoting domestic tourism has a chance to succeed only if competitive products are being developed in large tourism-generating countries. However, apart from the potentially negative economic consequences for long-haul destinations that depend on tourism, such a strategy might also lead to increasing pressure on already heavily used resources in people's home countries. 

With this in mind, there are basically two ways of making long-haul trips at least somewhat sustainable in terms of travel behavior. One is to increase the average length of stay in any given destination. The other involvesdesigning trips in a way in which they become more focused on a single destination rather than a series of destinations. In this way, the transportation intensity per day of travel can be reduced. This appeal is based on the assumption of a constant travel time budget that is available to most people.
 Tourists staying longer in a given destination would automatically take fewer trips. Longer stays are in the immediate economic interest of every tourism destination or accommodation business. However, in spite of intense marketing efforts in this direction, an adverse trend in travel can be observed worldwide. This shows how difficult it is to convince people with limited time, who still would like to see as much of the world as possible, to focus instead on certain areas. At best, a different kind of travel behavior may be successfully promoted among a target audience that is either young (backpackers) or older and affluent and has a high degree of flexibility time-wise.  

Tour operators can possibly influence their customers by not offering short-stay long-haul trips and by directing them to alternative products instead that focus on relaxing, in-depth experiences at selected locations. Again, the German forum anders reisen is the only industry association that has defined precise criteria for this. The association asks its members to offer trips between 700 and 2,000 km only if the length of stay is at least 8 days. For trips above 2,000 km the minimum stay is 15 days.
 However, tour operators may argue that they would lose potential customers if they imposed such restrictions on themselves. 

Business travel represents a more important potential for cutting back on overall travel. Business trips are an important cost factor for many companies and are not taken for the sake of travel per se. To a certain degree, telephone and video conferences can replace business travel.

Regulatory instruments 

In view of the limited emissions reduction efects that can be expected from voluntary changes in travel behavior or business practice, it appears to be inevitable to call for governemnt regulation. There are basically two types of instruments that may be used for this purpose: the stipulation of binding emission limits and/or the application of financial or fiscal instruments. So far, international aviation is exempt from most taxes (such as fuel tax, VAT), and it is also not governed by the Kyoto Protocol. The European Union is presently striving to change this. If attempts to include international aviation in the renegotiation of the Kyoto Protocol after 2012 should fail, it is at least likely that there will be some sort of binding regulation within the E.U. The main idea here is to introduce a price for the production of greenhouse gases. A first step would be to charge airlines those taxes from which they are currently exempt, as is being demanded by many environmental organizations. Another option would be to charge an emission fee to airlines that are using European air space. Both measures would constitute an incentive to invest into energy-saving low-emissions technologies.
 

Introducing a European emissions cap-and-trade scheme for aviation is considered as one of the most effective solutions. If implemented, it would apply to all flights departing from an EU airport and thus cover 50 percent of all flights worldwide. Such a scheme is first of all based on defining maximum emission targets for a certain industry (such as aviation in this case). The resulting amount of emission rights will then be allocated or sold to individual companies in the form of certificates, who can then sell or buy them depending on whether they exceed their reduction targets or fail to do so. An emissions trading system may be open or closed. In a closed scheme, certificates can be traded only within a certain sector (aviation, for example) and would thus lead to an overall emissions reduction within this industry. In contrast, an open system would allow for shifting emissions reductions or compensation to other sectors or countries not required to cut their greenhouse gas emissions under the Kyoto Protocol. In all cases, those concerning air traffic in particular, it should be made sure that not just CO2 emissions but all greenhouse gases enter into the equation.
 However, it may be feared that the aviation industry will lobby governments and attempt to keep reduction obligations and allocation costs for certificates as low as possible. On the other hand, there is growing public pressure on airlines and the tourism industry. In Great Britain, for example, some of the largest tour operator associations are presently setting up a carbon-offset scheme, possibly with the intention to avert government regulation. British Airways and the Costa Rican airline NatureAir already compensate the greenhouse effects of their domestic flights.
 

3. The compensation of greenhouse gas emissions – some basics

The stipulations of the Kyoto Protocol allow for emissions trading as a way to reduce overall emissions. This gives companies the opportunity to do so through offsetting projects in other countries if this is easier or more cost effective. If compensation is to take place in developing countries (which are currently exempt from emission cuts under the Kyoto regulations) there is a well defined mechanism to do so, called the Clean Development Mechanism (CDM). Carbon compensation
 is also possible in (industrialized) countries that have agreed to reduce their emissions under the Kyoto Protocol ( Joint Implementation).
 The compensation of emissions is done by "neutralizing" the greenhouse effect of a flight, for example, by investing a certain amount of money into renewable energies, energy efficiency or carbon sequestration (usually through forests). In any case, two fundamental principles have to be heeded here: First of all, it has to be made sure that the same amount of emissions produced is offset through a given project. Secondly, the compensation measures have to be additional (principle of additionality), meaning that a given project would not have happened without the compensation payment. Investments that are required by law, receive public subsidies, or promise a good profit are considered as business as usual and are therefore not additional.

Voluntary offsetting of greenhouse gas emissions is an opportunity for individuals, organizations and companies to assume responsibility for activities detrimental to the world climate which are currently not covered by the Kyoto Protocol or other regulations. This is true for international aviation in particular. Carbon offsetting is also of interest to businesses and individuals living in industrialized countries that have not signed the Kyoto Protocol, particularly the United States and Australia. Voluntary compensation can also be regarded as a precursor of compulsary emissions trading. Ideally, only those emissions should be compensated that cannot be avoided or reduced otherwise. 

On the demand side, there are individual tourists who are aware of the negative effects of air travel and long-haul trips, but do not want to forego such trips if there are no alternatives available. Apart from air travel, individuals can also offset their entire CO2 emissions including households and driving. Environmental and development organizations as well as public institutions with explicit sustainability goals also increasingly use carbon offset programs. Apart from their business trips and daily office operations, they often "neutralize" greenhouse emissions incurred through conferences and other events. Furthermore, payments into compensation projects can support other objectives of these organizations, such as employment creation or habitat restoration. 

In the case of for-profit companies image and marketing considerations may play an important role apart from a genuine feeling of responsibility. For industry sectors that experience increasing public pressure for their contribution to climate change, such as oil companies, energy producers, airlines and tour operators, carbon offsetting can be a way to reduce reputational risk. Furthermore, businesses tend to prefer voluntary commitment to government regulation, and they may even use the former as a tool to mitigate the latter. 

The actual implementation of emissions compensation is a highly complex and often complicated task extending from the correct calculation of greenhouse gas emissions to processing payments and the management and verification of offset projects. These tasks cannot be performed by small organizations or companies, let alone by individual tourists who wish to offset their flight emissions. Experts in both the fields of natural sciences and management are needed for this. Therefore, the growing demand for voluntary carbon offsetting is increasingly met by service providers. Worldwide, there are currently about fifty such programs, most of which were established only recently. The majority of carbon-offset providers is located in Europe, North America and Australia where they cater to their respective target audiences. Most of them are non-profit organizations and often cooperate with environmental, nature conservation or development organizations. However, a number of providers work on a for-profit basis.  

Depending on the type of service provided the categories of organizations can be distinguished:

· Developers and operators of projects designed to offset emissions through compensation payments. These projects generate and sell emission reduction certificates (mostly by units of one metric ton of saved CO2 equivalents).

· Retailers (representing the majority of carbon offset programs) function as mediators or match-makers between project operators and consumers. In order to do so they sign contracts with project developers guaranteeing them a certain amount of compensation payments in case they provide the reductions agreed upon. These reductions are then sold on to individual customers, organizations or companies. The emission certificates thus generated will then be retired from the market and cancelled. 

· Compensation brokers buy emissions reduction certificates from other carbon-offset programs and sell them to their customers without getting involved with the actual compensation projects.

4.  Sustainability criteria for the voluntary compensation of
     flight emissions 

One way to create sustainability criteria for voluntary carbon offsetting would be to use the rather demanding standards laid out for the CDM. Even higher standards have been formulated by a group of environmental organizations incuding the WWF. This initiative resulted in the so-called CDM Gold Standard which is extremely rigorous in terms of additionality and requires compensation projects to yield further benefits such as consulting with local communities before implementing a project. In contrast to the CDM, the Gold Standard excludes forestry projects as a form of compensation.
 In order to fill this gap, a group of stakeholders including Conservation International has also developed a demanding methodology for the use of reforestation projects and "avoided deforestation" as a way of greenhouse gas emissions compensation, the so-called Climate, Community and Biodiversity (CCB) Project Design Standards.
 For offset projects in industrialzed countries (JI) there are less formalized rules so far. In this case the main challenge is to avoid double-counting of emission reductions, that is counting them as voluntary compensation on the one hand and as part of the compulsory reduction targets of that country on the other hand.
 

Apart from an assessment of the supply side (as described above), the demand side of carbon offsetting needs to be taken into account as well, which is the marketing and sales of reduction certificates based on customers' emissions. Accuracy and sustainability have to be assessed in relation to the measurement or calculation of emissions, the institutional and economic sustainability of the offset provider and the way climate change and carbon compensation is communicated to customers. In the case of offsetting flight emissions, additional requirements have to be fulfilled.  

In relation to aviation, voluntary carbon offset programs should meet the following criteria in order to qualify as fully sustainable:

1. The calculation of emissions must be based on adequate data in order to represent the actual greenhouse effect caused by a given activity. In the case of flights this comprises two aspects: 

a. Taking into account greenhouse gases other than just CO2 that occur in high cruising altitudes. As explained in Chapter 1, the RFI should be a factor of 2.7 according to the recommendations of the IPCC. As a minimum requirement it must be 1.9. Offset programs that disregard non-CO2 emissions of flights beyond the short-haul range in reality compensate only a portion of emissions and deceive their customers as to the real environmental costs of flying. 

b. Differentiated aviation data: The actual fuel consumption of a given flight depends on a number of variables, such as the type of aircraft, the number of stopovers or the seat occupancy rate. Although it is admittedly impossible and not even necessary to compute the emissions of each flight individually, realistic average figures should be used, taking into account, for example, that on an average flight only 70 percent of the seats are occupied and that, due to predetermined flight corridors and frequent airport congestion, the actual distance covered between A and B is not equivalent to the shortest distance between two airports. 

c. For reasons of practicality, an easy to handle online carbon calculator should be provided for individual customers. Furthermore, the carbon calculator should cover a large range of airports and international routes as well as be connected to convenient payment procedures. 

2. Compensation programs must fully neutralize the greenhouse effect of the emissions thus calculated. This means that adequate offset projects must be developed, operated and monitored. The following aspects need to be taken into account:

a. Carbon-offset projects must prove that they meet the criterium of additionality. This can be the case, for example, if the project replaces another likely scenario detrimental to the global climate which otherwise would not have been implemented due to financial restrictions (= financial additionality: investment costs too high, return on investment too insecure or long-term) or due to a lack of technological know-how.

b. On a technical level, emission reductions must be correctly computed. This is a particular challenge in the case of sequestration projects since forests fix carbon in different amounts depending on their growth cycle, their species composition, soil conditions and the local climate. Forests also release CO2 under certain conditions.

c. It has to be made sure that avoided or sequestered CO2 emissions are permanently retired from the atmosphere. This is certainly the case with compensation investments into renewable energies and energy efficiency projects. If compensation payments flow into forestry, a security buffer should be allowed for in order to cover the risk of releasing the carbon thus stored into the atmosphere in an incident such as a forest fire, for example.

d. For the reasons given above the use of carbon sinks to protect the climate is highly controversial. Thus, a recommendation would be to either forego carbon sequestration altogether or to develop a mixed portfolio of compensation projects.

e. Additional benefits such as natural habitat restoration when using reforestation, technology transfer and related training, local participation and contributions to sustainable economic development are all desirable, but not absolutely necessary since they are not directly related to climate protection. 

f. The management of compensation projects must be transparent and accountable in meeting the criteria outlined above. In any case, this should be verified by an independent external assessment, ideally in the form of a recognized certification scheme. The CDM and the Gold Standard provide suitable methodologies for this purpose. However, both involve highly complex procedures and increased transaction costs, and they are therefore unsuitable for small-scale compensation projects. For this reason, a number of simplified verification models have evolved within the voluntary carbon market whose validity remains to be examined.  

3. Organizations or companies offering carbon offsetting as a service should work professionally and transparently and be economically viable. One might consider extending the certification of compensation projects (supply side) to the entire service chain, such as in the form of externally verified annual reports. Another criterium for measuring the success of voluntary programs would be whether a significant amount of greenhouse gas emissions has been compensated. Professional marketing and possibly a greater proximity to businesses willing to offset their emissions are necessary in order to achieve this. Furthermore, sufficient turnover is needed to secure the financial sustainability of carbon offset programs.

4. Carbon offset providers should inform and influence their customers so as to modify the travel behavior that is detrimental to the world climate or, in the case of tour operators, to develop travel products that are more compatible in this regard. Informing travelers about alternative means of transportation would be one example. Such a communication policy should be an integral component of sustainable carbon offset programs. 

Excursus:  Which compensation types can be considered sustainable?

It is not possible in the scope of this paper to provide an in-depth discussion of this highly complex and controversial issue. Concerning preferable compensation types, two opposite "camps" have formed: those who adamantly reject reforestation, afforestation and forest conservation as not sustainable; and those who vehemently promote precisely this. 

The advantages of energy-related projects are that they tackle the problem at its root: the global economy consumes too much energy and it draws it from the wrong (= fossil) sources. Emissions saved by such projects never enter the atmosphere. Furthermore, investments into renewable energies and energy efficiency measures facilitate technology transfer to developing countries and can contribute to sustainable economic development there. 

Forestry projects and forest conservation are usually inexpensive and effective, but cannot resolve the fundamental problem of not being able to guarantee permanence. The additionality of forest conservation is higly questionnable: Why should governments be financially rewarded for actions they had pledged to undertake anyhow, for example under the Biodiversity Convention, which also provides funding mechanisms? The Kyoto Protocol therefore excludes forest conservation as a way to offset greenhouse gas emissions. One of the most important arguments brought forward by critics is that compensation through forestation would require far too much land area which would have to be permanently withdrawn from most use forms.
 In addition there is the problem of time lag. Growing forest can fix carbon only over a period of several decades.
 

In contrast, the proponents of "green" compensation point to the fact that unbridled deforestation contributes 18 percent to the man-made greenhouse effect and argue that the remaining tropical forests will have disappeared in just a few decades if – apart from using instruments made available under the biodiversity conservation regulations – the climate protection function of forests is not financially rewarded.
 Furthermore, this "camp" has responded to the criticism by developing new methods which strive to overcome past weaknesses. An example is the CCB Standards mentioned earlier. In order to take into account the problem of non-permanence and the possible shift of logging to other areas (= leakage), potential losses enter the calculation from the start. Offset payments now also cover the management activities that are necessary to prevent illegal use and to provide protection against forest fires if possible.

Alternatively, Gössling et al. (2006) suggest to buy "official" emissions reduction certificates from the compulsary market, regulated under the Kyoto Protocol. These certificates can then be retired and cancelled. None of the carbon-offset programs analyzed by Gössling et al. (2006) has so far grasped this opportunity. A positive effect of such action would be to increase the price of these certificates, thus creating bigger incentives for companies and countries obliged to cut their emissions to do so directly rather than via compensation. 

A website analysis of about fifty carbon-offset programs worldwide conducted by Gössling et al. (2006) and a more in-depth written survey of ten offset providers carried out by the author of this article gave a rather heterogenous picture.
 To begin with, the calculation of greenhouse gas emissions varied from program to program. Gössling et al. checked this by entering a flight from Amsterdam to Barcelona into the various carbon calculators provided. It turned out that there was a difference of over 100 percent between the highest and the lowest figure. Quite obviously, different data had been used concerning the average seat occupancy rate, the type of aircraft, etc. Some providers use extremely simplified calculations, such as short-, medium-, and long-haul. A further problem is presented by the fact that most offset providers do not account for the aggravated radiative forcing of aircraft emissions in high altitudes. Those who do usually use the lowest possible factor (RFI of 2) or leave it to their customers whether they want their emissions compensated with or wthout the RFI. Only four programs use an RFI of 2.7 as recommended by the IPCC. 

Concerning the choice of compensation types, there is a clear preference for forestry projects. Three-quarters of all programs analyzed offer these either exclusively or as part of mixed portfolio. About one-quarter invests solely into renewable energies and energy efficiency. Only one organization offers nature conservation and avoided deforestation as a compensation measure. Offset projects are located both in developing and in industrialized countries. The in-depth survey showed that those programs that offer reforestation usually plant indigenous trees, restore degraded ecosystems and pay attention to additionality and possible leakage – at least according to the information provided by those surveyed. 

The verification of compensation projects is also handled in a non-uniform way. Currently, Gold Standard projects are only offered by four organizations: atmosfair (Germany), MyClimate (Switzerland), Climate Friendly (Australia) und GreenSeat (Netherlands)
 angeboten, of which atmosfair is the only one that exclusively uses that standard. In the United States, there is a certification system for renewable energy credits called Green-e. The organization behind it, the Center for Resource Solutions, is presently working on establishing uniform standards for carbon-offsetting.
 Most carbon-offset providers state that their projects are being externally verified, albeit by using different procedures and auditors. It is not possible at this point to judge whether the various verification methodologies assess criteria such as additionality, leakage, adequate data bases in a stringent and trustworthy way. Most consumers are even less in a position to make this sort of judgment. Some offset providers have argued that they renounce external verification or complex certification procedures such as the CDM Gold Standard for cost reasons. As a matter of fact, certified compensations cost up to EUR 20 per metric ton of CO2-e or more, whereas non-verified forestry projects can operate with less than one-tenth of this amount. Interestingly, one result of the survey of carbon-offset programs was that those who expressed some dislike for complex examination procedures also tended to prefer (domestic) forestry projects over renewable energies and were prone to disregard the RFI when calculating flight emissions.  

To what extent the organizations analyzed meet criteria of institutional sustainability cannot be judged at this point. Externally verified annual reports are fairly rare. Customer communications are also often problematic. Although all programs describe the effects of climate change and its anthropogenic causes, only a few inform their clients about ways to avoid and reduce emissions. Most suggest that it is sufficient to make compensation payments. 

One of the most interesting aspects of this analysis is perhaps the question how many tons of greenhouse gasses have actually been "neutralized" through voluntary offsetting. Gössling et al. estimated that in relation to air travel in 2005, a reduction of only 200,000 metric tons of CO2-e has been achieved this way. In addition, an unknown amount of business travel is being directly compensated by large corporations. Altogether, this is a very small amount in comparison to the 800 million tons of CO2-e emitted by international aviation per year. However,, one has to acknowledge that most voluntary carbon-offset programs have entered the market only recently.

5.  Conclusions and perspectives

The recent opportunities to voluntarily offset flight emissions has opened up new perspectives to the otherwise stalled discussion on the sustainability of long-haul tourism. It offers a middle path between business as usual and some environmentalist demands to give up long-distance holiday travel altogether which, for obvious economic reasons, is not acceptable to airlines, tour operators and the tourism industry in typical long-haul destinations. The same goes for environmentally conscious individuals, organizations, and companies who are dependent on air travel for a variety of reasons or simply do not wish to forego trips to interesting far-away countries.

On the other hand, it has also become clear that in view of the enormous emission reductions that are needed in all economic sectors, voluntary compensation in tourism and aviation can be only one of several instruments in order to make these industries more sustainable in relation to the world climate. Ultimately, the way in which to reduce transport intensity, and thus the energy of tourism, will be simply to fly less. A technological revolution in aviation, which might be able to solve this problem differently, is unlikely in the foreseeable future. 
The assessment of currently existing tourism-related carbon-offset programs yielded heterogenous results which give reasons for doubting their integrity, but also show a number of very positive approaches. This is a very young market with a high potential for growth and further evolvement as far as sustainability is concerned. In the following paragraphs the (potential) significance of voluntary emissions compensation as an environmental policy instrument will be discussed. Furthermore the practical challenges that these programs have to face will be assessed. 

The environmental significance of voluntary compensation foremost depends on whether this approach can successfully establish itself within tourism. There are indications that many companies experience increased public pressure which may induce them to demonstrate responsibilty for the earth’s climate thrpugh offset payments. Recent initiatives of the British tourism industry point in this direction.
 This issue is also gaining some popularity within the niche segments of nature- and culture-based tourism. However, what remains questionnable is the willingness of tourists themselves to take action in the form of payments, even though there is now a widespread awareness of the detrimental effects that flying has on the world climate. Since global warming is an abstract, non-localized problem and compensation payments do not bring about immediate personal benefits, this may be one of the biggest obstacles to overcome. At present, carbon-offset programs are hardly known even to environmentally conscious consumers. In this respect, they are strikingly similar to the numerous certification programs that have been developed to further the sustainability of tourism. This means that there is a significant research need to explore effective communication and marketing strategies for voluntary carbon offsetting.

There is a controversial discussion as to whether a broader dissemination of voluntary compensation is more favorable or more detrimental in terms of environmental policy. A survey conducted among customers of the atmosfair program showed that by no means the opportunity to offset flight emissions prompted them to fly more than they would have otherwise.
  Furthermore, one may assume that educating tourists about climate change in conjunction with offering them practical ways to take action will ultimately lead to higher awareness among travelers. On the other hand, critics fear that the tourism industry may use voluntary compensation as an excuse to politically block a compulsary cap-and-trade system. In addition, aircraft manufacturers might be tempted to postpone expensive technological improvements to instead opt for inexpensive compensation measures in developing countries.
 Conversely, one may argue that voluntary compensation could give companies a chance to prepare for impending government regulation and gradually integrate rising costs into their calculation. However, for the time being, only the European Union is about to create binding emissions regulations for aviation in the foreseeable future. But even then voluntary carbon-offsetting would maintain its raison d’être, for example if one wishes to compensate a 100 percent of one’s emissions rather than just paying a slightly increased ticket fee. 

Another question that remains to be answered is whether there would be sufficient offset opportunities around the world if the aviation and tourism industry chose to bet on this principle alone.
 When looking at reforestation measures with their extensive need of suitable surfaces, there is good reason to doubt its long-term feasibility. However, in spite of the fact that “avoided deforestation” is not yet an officially recognized way of carbon-offsetting, it would be highly desirable to use compensation payments in order to effectively protect existing forests which would otherwise have disappeared. The same can be said for the use of renewable energies. Voluntary compensation can make a valuable contribution to the deployment and dissemination of such technologies in countries where government subsidies for their development are not available. This is particularly the case in developing countries. Furthermore, an interesting possibility for environmental policy would be to purchase official emission certificates in the regulatory market in order to increase prices there, thus creating bigger incentives in those sectors to directly work on emissions redcution.
 

Rising prices for the developoment of suitable compensation projects, however, could quickly reach limits of the willingness to pay in a voluntary market. Already now there are tendencies among carbon-offset providers to neglect high sustainability standards in order to be able to offer lower prices by intentionally computing lower-than-actual flight emissions or by foregoing the strict verification procedures. This can be attributed to the increased competition among offset providers, and it also serves the customers’ interest in saving money. However, in the long run, a high credibility will be more important to both sides than short-term solutions which may prove to be fictitious. Therefore, the development of international standards for carbon-offset progams is of the utmost priority.
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