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3. Accounting for the environmental dimension 
 

3.1. Introduction 

 

3.1. The connection between tourism activity and the environment is fundamental. In many 

cases, what attracts tourists to travel and leave their usual environment is the motivation to 

see and experience different locations and natural phenomena including countryside, 

beaches, mountains, islands and iconic species. These environmental assets form part of 

the tourism offer but are often not owned or managed by private operators. Also, in all cases, 

the activity of tourism requires the use of natural resources such as energy and water for 

its activities like transport and accommodation.  

 

3.2. In addition, tourism activity has an impact on the natural and built environment. The 

IRTS2008 recognizes that tourism can contribute “to irreversible damage to the 

environment through pressure on fragile ecosystems, through construction of resorts or 

roads that destroy the natural sites and heritage, through the pressure that is exerted on 

land, water and air and through diverse processes of all kinds generating pollution, 

discharge of residuals, erosion deforestation, etc.” (IRTS2008, 8.35). Increasingly, the 

potential impact of climate change related effects, such as rising sea levels and more 

frequent natural disasters, on tourism activity is emerging. – and conversely, the climate is 

impacted by the emission of GHGs from tourism activity. 

 

3.3. At the same time, visitors and tourism businesses can support work on environmental 

protection and the conservation of biodiversity and hence play a role as part of global efforts 

towards net zero and nature positive outcomes. In many contexts, tourism is regarded as 

an economic activity that has the potential to be compatible with achieving sustainability 

goals.  

 

3.4. Since each tourism destination has its own environmental context, the connection between 

tourism and the environment will vary both across and within countries, reflecting the range 

of locations, climates and ecosystems which people visit. This variation is particularly evident 

at the sub-national level within a given country. Measurement must therefore allow different 

locations to record the information of relevance to them. 

 

3.5. Overall, measurement of the relationship between tourism activity and the environment is 

essential to provide a meaningful information base that can support environmentally 

sustainable management of tourism locations and activities. Environmental sustainability of 

tourism will thus require information across four broad themes: 

• The use of natural resources such as water and energy as an input to the production of 

tourism industries. 

• The use of the environment more generally as the location in which tourism activity 

takes place. 

• The impacts and pressures that tourism activity places on the environment 

• The responses that tourism industries implement to reduce environmental pressures 

and improve environmental outcomes. 

 

3.6. This chapter outlines a systematic approach to the measurement of the tourism-

environment connection in each of these four themes by applying the principles of the 

System of Environmental-Economic Accounting (SEEA). Like the TSA as applied in 

measurement of the economic dimension, the SEEA is a system that adapts the accounting 
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concepts and definitions of the System of National Accounts. Measurement within the SEEA 

framework can be undertaken in physical and monetary terms. As a result, the focus of the 

SEEA is on the alignment of measurement boundaries such that environmental data can 

be directly and meaningfully related to associated economic data, through the use of 

consistent definitions and classification of economic units. 

 

3.7. To cover all of the relevant aspects of measurement environmental sustainability in relation 

to tourism the following approach is applied. Section 3.2 discusses general considerations 

in measuring the environmental dimension of tourism, in particular considering how to 

identify the tourism contribution or share of relevant environmental flows. Then sections 3.3 

– 3.6 discuss in turn approach to the organization of data concerning each of the four broad 

themes listed above: use of natural resources, use of the environment, impacts and 

pressures and responses of tourism industries.  

 

 

3.2. General considerations in measuring the environmental dimension of tourism 

 

3.8. This section discusses a number of general considerations in measuring the environmental 

dimension of tourism. These concern the geographical scale and frequency of compilation 

of data; the estimation of the tourism share of environmental flows; the distinction between 

the production and consumption perspective; the allocation of environmental flows 

associated with transport activity; and estimating indirect environmental flows.  

 

 

3.2.1. Geographical scale and frequency of compilation 

 

3.9. The measurement described in this chapter is presented in terms of compilation for annual 

frequencies and at national level. While this is a suitable basis for describing the general 

approach to measurement, it will be necessary in many instances to apply these 

measurement approaches at sub-national scales and for sub-annual frequencies. 

Conceptually, the same considerations will apply but there will be additional data and 

compilation issues to consider.  

 

3.10. A focus on annual and national level measurement will likely suit the needs for national and 

international policy and reporting (for example, for annual reporting by government 

agencies or reporting on progress towards the Sustainable Development Goals (SDGs) 

indicators). However, for sustainable tourism management and analysis, this level of detail 

will usually not be sufficient. For example, at destination scale some important ecosystems 

may be under pressure that could be intensified by tourism – or indeed where visitors might 

provide finance resources that could fund ecosystem remediation1. Ideally, all of these more 

specific local issues might be recorded following the measurement approaches described 

in the SF-MST but in other instances more bespoke recording is likely to be warranted such 

that the information is most useful for management, and hence complementary recording 

approaches may be needed.  

 

 

 
1 e.g. via Payments for Ecosystem Services; see https://www.oecd.org/stories/ocean/payments-for-ecosystem-services-

programmes-540de426 for example 

https://www.oecd.org/stories/ocean/payments-for-ecosystem-services-programmes-540de426
https://www.oecd.org/stories/ocean/payments-for-ecosystem-services-programmes-540de426
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3.11. Notwithstanding the above, a national level dataset will provide a base for the co-ordination 

of information at finer levels of detail and this will, in turn, support a more integrated 

understanding of tourism activity. In this sense, the SF-MST provides the basis for the 

recording and comparison of information at different spatial levels and at different 

frequencies, recognizing that not all possible combinations of spatial detail and frequency 

will be needed or relevant for all data users.  

 

 

3.2.2. Estimating the tourism share of environmental flows 

 

3.12. Generally environmental flows are recorded in relation to the total flow for a given activity, 

for example total water use by restaurants, irrespective of what share of that activity reflects 

tourism activity. Since not all of the output of a given industry is purchased by visitors, not 

all environmental flows for the tourism industries should be attributed to tourism. Thus, for 

example, only a part of the water use by the restaurant industry should be attributed to 

tourism - its tourism share. This same principle also applies in the case of non-tourism 

industries since some of their output and associated environmental flows may be 

attributable to tourism. This section discusses the relevant issues. 

 

3.13. As with economic data, the available statistical data on environmental flows (such as flows of 

water, energy, GHG emissions and waste) does not make explicit estimates for tourism 

related flows, although environmental flows related to tourism activity are embedded in the 

estimates. In theory, data on environmental flows related to visitor activity may be collected 

directly in cases where tourism and non-tourism businesses are capable of providing 

information on the different environmental flows as they relate to visitors and non-visitors. For 

example, it may be possible for a hotel to record the total water used by visitors. However, 

while some detailed information may be available in some cases (and should be used when 

possible), data may not be available on a broad and regular basis to support compilation of 

official statistics.  

 

3.14. In the absence of directly collected data, the recommended approach is to calculate the 

total environmental flow at the industry level (e.g. restaurants) and then apply an 

appropriate tourism ratio to provide an estimate, for each industry, of the proportion of an 

environmental flow (water, energy, GHG emissions, solid waste, etc.) attributable to visitor 

activity. This provides an estimate of the tourism share of that environmental flow. By way 

of example, the tourism share of water use in the restaurant industry may be estimated by 

multiplying the total water use of that industry by the tourism ratio of the restaurant industry. 

 

3.15. Three different tourism ratios may be applied: 

• output ratios - calculated by dividing an industry’s output sold to visitors by its total 

output 

• value added ratios - calculated by dividing an industry’s value added attributable to 

sales of output to visitors by its total value added 

• intermediate consumption ratios - calculated by dividing an industry’s intermediate 

consumption for the production of output sold to visitors by its total intermediate 

consumption. 
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3.16. In concept, all of these ratios can be derived from a TSA (TSA:RMF Table 6) and should 

be compiled based on the standards described in the TSA:RMF. If a TSA has not been 

compiled, the ratio may be derived using a combination of visitor expenditure data and 

national accounts industry data.2 

 

3.17. Some care should be taken in the use of the different tourism ratios for different 

environmental flows. Output ratios should be used where the magnitude of the 

environmental flow of interest is directly related to the level of production (e.g. GHG 

emissions and solid waste) while intermediate consumption ratios are best applied for those 

environmental flows that are inputs to production (e.g. energy).  

 

3.18. Value added ratios can be used when output or intermediate consumption ratios are not 

available. Using value added ratios may be relatively more affordable to compile, but they 

are not preferred. Their use depends on the extent to which it can be assumed that there is 

a close relationship between the value added ratio and the ratio concerning output or 

intermediate consumption. At the same time, where output and intermediate consumption 

ratios are quite high (such as for accommodation, where tourism represents a large share 

of the total industry) then it is likely that the value added ratio is also high. In this case, value 

added ratios may be good proxies for both output ratios or intermediate consumption ratios.  

 

3.19. The more general assumption in estimating tourism shares is that the production function (i.e. 

the mix of outputs and inputs) for an industry is the same for visitors and non-visitors. For 

example, for the restaurant industry it would be assumed that the amount of water used to 

make a restaurant meal is invariant between visitors and non-visitors. In concept, this 

assumption is likely to be reasonable provided that information is available at a relatively fine 

level of industry detail. However, in practice it may be difficult to source suitably fine levels of 

industry detail in which case the appropriateness of the assumption will depend on the extent 

of differences in the consumption patterns of visitors compared to residents and the mix of 

products within the industry. This same challenge is equally evident in the measurement of 

economic variables. Thus, for MST compilation purposes it will be important for those involved 

in measuring economic and environmental domains to work collaboratively. 

 

 

3.2.3. Distinguishing the production and consumption perspectives 

 

3.20. The previous section focused on the measurement of environmental flows from the 

perspective of tourism industries in a given country or destination, i.e. a production 

perspective on the measurement of environmental flows related to tourism. A 

complementary approach is to consider the measurement of environmental flows from the 

perspective of visitors, i.e. a consumption perspective.  

 

3.21. These two perspectives will overlap to the extent that visitors purchase goods and services 

from tourism industries located in a given country or destination, that is assuming that 

adjustments are made such that the production perspective reflects only flows related to  

 

 

 

 
2 See paper on compiling measures of Tourism Direct GDP in the absence of a TSA, available at: https://webunwto.s3.eu-west-

1.amazonaws.com/s3fs-public/2022-12/Measuring_TDGDP_2.pdf  

https://webunwto.s3.eu-west-1.amazonaws.com/s3fs-public/2022-12/Measuring_TDGDP_2.pdf
https://webunwto.s3.eu-west-1.amazonaws.com/s3fs-public/2022-12/Measuring_TDGDP_2.pdf
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visitors. However, a consumption perspective will be larger to the extent that visitors 

generate environmental flows either on their own account or by purchasing goods and 

services from outside the given country or destination. 

 

3.22. Examples of additional flows that would be included in a consumption perspective of visitors 

to a given country or destination are:  

• Environmental flows related to visitor’s use of goods, including owned, leased and 

rented goods (e.g. energy and GHG emissions associated with the use of cars or 

recreation equipment)3 

• Environmental flows related to visitors staying with friends and relatives and using 

holiday homes and rented/leased dwellings (e.g. water use and fuel for heating) 

• Environmental flows of residuals (e.g. waste) related to visitor’s consumption of goods 

or undertaking of activities. The residuals may be flows directly to the environment or 

where the collection and/or treatment of the residual flow is not undertaken by a 

business supplying goods or services directly to the visitor4 

• Environmental flows related to expenditure by a visitor on a trip that is not purchased 

from businesses resident in the country or destination being visited – i.e. in relation to 

pre- and post-trip expenditure. 

 

3.23. The estimation of these additional flows related to visitors to a given country or destination 

will require the collection of data both directly from visitors and from businesses in other 

countries. The need to collect additional data will depend on the analytical and policy 

requirements. A specific example of significant importance to tourism is the recording of 

environmental flows associated with transport activity since this data will commonly relate 

to businesses outside the country or destination being visited and hence would not be 

captured in a production perspective. The allocation of environmental flows associated with 

transport activity is considered in the next section.   

 

 

3.2.4. Allocating environmental flows associated with transport activity 

 

3.24. Within the general discussion of the estimation and allocation of environmental flows to 

tourism activity, a particular consideration concerns flows related to transport activity. 

Because transport businesses operate by moving people and products between locations, 

both within and between countries, the allocation of relevant environmental flows to specific 

countries and destinations is not as straightforward as for other types of activity.  

 

3.25. There are national accounting conventions, in particular the residence principle concerning 

the allocation of economic units to economic territories, that apply in relation to the treatment 

of expenditures and revenue by these businesses. Hence, the starting point for 

measurement from an economic accounting perspective in MST is to consider that these 

conventions apply in the case of environmental flows. In other words, the environmental 

flows recorded in the tables presented in this chapter attribute the flows to the residence of 

the business catering to visitors, not to the residence of the visitors consuming those 

services/goods. 

 

 
3 Consistent with SEEA Central Framework 3.129. 
4 Flows where the collection of the residual is part of a purchase by the visitor (e.g. waste collected by hotels) is included in the 

estimates concerning tourism and non-tourism industries) 
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3.26. To discuss the appropriate treatment with respect to transport activity, consider the example 

of the allocation of GHG emissions from a British Airways plane travelling between New 

York and Paris and carrying passengers residing in different countries. Applying the 

residence principle, the GHG emissions should be attributed to the country of residence of 

the aircraft operator, in this case assumed to be the United Kingdom. This reflects a 

production perspective and is useful in presenting a clear way of recording the relevant 

direct flows and systematically quantifying the level of, in this case, GHG emissions. It is 

particularly relevant where the focus of analysis is on domestic tourism industries and their 

environmental performance. 

 

3.27. However, the consumption perspective introduced above suggests complementary 

approaches to measurement are required. Thus, a second step may be taken to allocate 

the total GHG emissions from the flight to the countries of residence of the passengers on 

the aircraft. This same complementary allocation approach may be applied for other 

environmental flows. 

 

3.28. In practice, there may be substantial measurement challenges in applying this conceptual 

approach. In particular, it may be difficult to reconcile data about visitors (and by 

construction their residence) with data about the residence of the operator of the aircraft (or 

other transport vehicle). An ideal way forward, in the case of air transport, would be the 

development of international datasets 5 , which use an agreed approach to attributing 

environmental flows according to the residence of visitors.  

 

3.29. A pragmatic interim solution, would be to assume an average environmental flow per 

passenger and combine this with information on the number of trips and/or distance 

travelled. Such an approach will not however capture differences in rates of environmental 

flows across operators, which might be a significant factor, depending for example on the 

age of the equipment/fleet, fuel efficiency and type of fuel used.  

 

 

3.2.5. Estimating indirect environmental flows 

 

3.30. The focus of measurement described in the SF-MST is on the measurement of direct flows. 

For the analysis of the economic dimension this involves a focus on the interaction between 

visitors and tourism businesses. The same principle is applied in the recording of data 

concerning environmental flows – i.e. the focus is on the direct link between the environment 

and visitors or between the environment and tourism businesses. The focus on direct flows 

helps to ensure that there is no double counting of data and to support comparability across 

locations and countries. 

 

3.31. However, beyond the measurement and attribution of direct environmental flows as 

discussed so far, there may be strong analytical and policy interest in understanding the 

environmental connection between visitor activity and the associated supply chains that 

provide goods and services to visitors. 6  In principle, by using the information on the 

relationships between inputs and outputs of goods and services reflected in standard  

 

 
5 For example, the OECD has advanced work to produce global estimates of air emissions by country based on the SEEA and 

aligned to the residence principle explained here, using the international database of the ICAO 
6 There is related interest in tourism supply chains from a purely economic perspective as well, for example the OECD work on 

trade in value added for tourism. 
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economic supply and use tables, it is possible to determine the links between the 

environmental flows of specific production processes along the whole supply chain and the 

outputs that are ultimately consumed by visitors.  

 

3.32. For example, it would be possible to estimate the quantity of water embodied in the growing 

of food that is ultimately consumed by visitors. The same logic could be applied for other 

environmental flows such as energy and GHG emissions. Such derived estimates are often 

referred to as environmental footprints. 

 

3.33. The techniques of attributing environmental flows to categories of final demand are well 

established and widely applied. The SEEA Applications and Extensions introduces the 

relevant approaches and associated literature in Chapter III and, in Chapter IV, it provides 

an example of applying this approach in relation to household consumption. It is possible to 

use the principles outlined in SEEA Applications and Extensions to attribute environmental 

flows to tourism characteristic products, potentially using information on tourism 

expenditure to further differentiate by types of visitor.7 However, the recording of information 

about these indirect connections should be considered an analytical application of the SF-

MST rather than a standard output of the statistical framework itself. 

 

 

3.3. Measuring the use of resources in tourism activity 

 

3.3.1. Introduction 

 

3.34. As introduced in section 3.1, tourism will require inputs from the environment to produce 

the goods and services supplied to visitors. The focus in this section is describing the ways 

in which information about these inputs may be recorded in a standardized way that in turn 

can be used to support the derivation of aggregates and indicators showing the extent of 

dependence on natural resources. 

 

3.35. The measurement of two natural resource inputs is described here, water resources and 

energy. In both cases, the measurement concerns the direct uses of water and energy by 

tourism businesses and visitors as an input to production processes. In the context of water 

this is commonly referred to as consumptive use of water and occurs as a result of water 

being abstracted from the environment and distributed to economic units and households. 

This will include for example, the abstraction of water to fill swimming pools and related 

water park facilities, watering golf courses, etc.  

 

3.36. Tourism will also use water resources passively. Examples include surface water (lakes 

and rivers) and coastal waters being used for recreation and swimming, and water providing 

the medium for water transport (ferries, cruises, etc.). The organization of data concerning 

passive uses of water are discussed in the following section. Issues concerning the quality 

of water are considered in the context of passive uses of water. 

 

 

 

 

 
7 Eurostat makes available footprint calculation tools (https://ec.europa.eu/eurostat/web/environment/methodology). 
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3.3.2. Measuring water resources used in tourism  

 

3.37. Water resources are an essential input to the operation of many tourism activities. For the 

assessment of environmental sustainability, two aspects are relevant (a) the level of water 

use by tourism activities; and (b) the availability of water. Since the level of water availability 

can vary significantly by destination it is recommended that measurement of water use and 

water availability be undertaken at the catchment or watershed scale. This allows the 

environmental context to be appropriately taken into account. Indeed, it is highlighted that 

high levels of water use (e.g. per visitor) may be sustainable if there are associated high 

levels of water availability. In the context of assessing the sustainability of tourism, it would 

be appropriate to focus only on those catchments where there is a significant connection to 

tourism activity.  

 

3.38. In addition, both water use and water availability in a given catchment can vary significantly 

over the course of a year reflecting seasonal variation in both rainfall and visitor arrivals. 

Indeed, since much tourism activity will take place during summer months when water 

availability is commonly lower, considerable pressure may be placed on local water supplies 

if there is not sufficient rainfall or storage capacity to meet visitor demand.  

 

3.39. Following the SEEA, two accounts are relevant for the measurement of water resources. 

The first account is a physical supply and use table for flows of water. It contains 

information on the supply and use of water and provides an overview of water flows from 

the environment (commonly abstracted by water supply companies), and the distribution 

and use of this water by tourism activities. The account also allows tracking flows of water 

released by tourism activities including wastewater and return flows to the environment. 

 

3.40. Table 3.1 presents an adapted version of the SEEA Table 3.6, the physical supply and use 

table for flows of water. The table records data on: 

• The source of water abstracted for use either from inland water resources (lakes, rivers, 

groundwater) or other water resources (e.g. sea water for desalination) 

• Who is abstracting the water and then supplying it, most commonly water supply 

businesses but own-account abstraction and supply is also recorded 

• Who is using water across all industries 

• Who is generating wastewater across all industries and who is receiving and treating 

the wastewater 

• The return flows of water to the environment to ensure a balance in the table. 

 

3.41. Ideally, Table 3.1 should be compiled at catchment level with multiple tables compiled to 

cover all catchments within a country as required. Where data are not available to provide 

this level of detail, a national level supply and use table for water may be compiled. If a 

national level SEEA account for water flows is available covering all industries, compilers 

should ensure that the tourism estimates are coherent with the economy wide estimates.  

 

3.42. Generally, Table 3.1 would be compiled on an annual basis recording the total flows over a 

single year. However, as noted, seasonal variation in the use of water may be of particular 

interest in some locations. Although it would be conceptually possible to compile Table 3.1 

on a monthly or quarterly basis, it is recommended that in contexts where water use and 

availability are significant issues that focus be placed on measuring only water use by 

tourism industries on a monthly or quarterly basis. A table for recording these data is shown 

below (Table 3.2). 
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3.43. The breakdown of economic activities identified in the tourism industries water flow account 

highlights the tourism industries and the main industries associated with water supply and 

use. Recognizing that in any given industry not all water flows will be attributable to tourism, 

the distinction between tourism and non-tourism flows should be made following the 

methodological advice discussed above.  

 

3.44. Key indicators concerning water use are average water use per visitor and visitor night, 

water use per unit of tourism value added and average water use per year relative to water 

supply at the beginning of each year. 
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Table 3.1: Tourism water flow account (cubic metres) 

 
NB: The set of tourism industries has been condensed for presentational purposes. 
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Table 3.2 Monthly recording of water use and availability (cubic metres) 

 
NB: The set of tourism industries has been condensed for presentational purposes. 

 

 

3.45. The second account for measuring water resources is the water resources asset account. 

As highlighted above, in locations and countries where there are concerns about the 

availability of water to support tourism activity, it will not be sufficient to record only the levels 

of water use by tourism activities. In addition, it will be necessary to record information on 

the stock of water and changes in this stock.  

 

3.46. The appropriate account for this task is the water resources asset account – shown below 

in Table 3.3 which is an adaptation of SEEA Central Framework Table 5.25. This account 

records the stock of water at the beginning and end of the accounting period and the 

changes in the stock of water due to both human activities and natural phenomena such as 

precipitation and evaporation. The information can provide a basis for the assessment of 

the pressure being exerted on water resources through abstraction for economic activity 

including for tourism.  

 

3.47. The water resources asset account provides a structure to record standard hydrological, 

water balance data. The primary types of water resource of relevance to tourism will be 

artificial reservoirs, lakes, rivers and streams and groundwater. Depending on the 

catchment, one or more of these water resources will underpin the supply of water to tourism 

and other economic units. The entries in the account should relate to the entire catchment 

– i.e. there is no adjustment to isolate the part of the water resources that pertain to tourism. 

Thus, additions to the stock of water through precipitation, inflows from other water 

resources and returns (from economic units) to the hydrological system should be recorded 

in aggregate. Equivalently, reductions in the stock of water should be recorded in aggregate, 

in particular the total abstraction of water. It is this aggregate information for the catchment 

that enables an overall assessment to be made of the balance of water available for both 

tourism and non-tourism purposes.  
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Table 3.3: Water resources asset account: Tourism catchments (cubic meters) 

 
 

3.48. In some situations, for example in island nations, it may be relevant to assess changes in 

the quality of available water resources as increases in the salinity of groundwater are a 

known concern and will limit the availability of water, and/or increase the costs of providing 

water for tourism activity. 

 

3.49. As noted above, a significant issue in some tourism areas will be the seasonality of tourism 

activity relative to water availability. Where storage capacity is limited, it may be highly 

relevant to monitor both water use and changes in the stock of water on a monthly basis 

such that information for monitoring the capacity to meet peak tourism demand is well 

established. Table 3.2 shows a table for compiling the relevant data. In addition, information 

on the maximum capacity for water storage will be relevant information in assessing the 

future potential for tourism activity within a region. That is, lower levels of storage capacity 

may place a constraint on the level of visitor flows that are possible without placing 

significant pressure on the availability of water for other users (e.g. local residents and 

businesses). This may be particularly important as weather and climate patterns vary such 

that rainfall and peak visitor arrivals do not align well.  

 

 

3.3.3. Measuring energy used in tourism activity  

 

3.50. The second significant environmental input into tourism activity is energy. Depending on 

the tourism activity, this will primarily concern input of energy in the form of electricity or in 

the form of fuels to power transport equipment. From an environmental sustainability 

perspective, the focus is on the total energy used and also the source of that energy. 

Generally speaking, energy from renewable sources (including hydro, solar and wind) are 



SF-MST – Chapter 3. Measuring the Environmental Dimension 

World Tourism Organization (UNWTO) 13 

considered more environmentally sustainable than energy from fossil fuels. In this context, 

tourism industries can progress towards increased environmental sustainability by (a) 

becoming more energy efficient, i.e. using less energy per unit of output (e.g. per visitor); 

and (b) using a greater proportion of energy from renewable sources.  

 

3.51. Following the SEEA, to record data on these two aspects of energy use the appropriate 

account is a physical supply and use table for flows of energy. This table contains 

information on the supply and use of energy by type of energy product including energy 

from renewable and non-renewable sources. Table 3.4 presents physical supply and use 

table for energy flows for tourism and is an adaptation of SEEA Central Framework Table 

3.5. The table records data on: 

• The source of energy from the environment and who is extracting/capturing that energy 

either as natural resource inputs (e.g. fossil fuels), inputs from renewable sources (e.g. 

solar, wind, hydro), or other natural inputs. 

• Who is producing energy products and who are the end users of those products, 

including natural gas, oil, biofuels and electricity 

• The return flows of energy and other residual flows to the environment to ensure a 

balance in the table. 

 

3.52. For the purposes of describing the application to tourism, the full set of entries has been 

reduced to provide a focus on those entries expected to be of most relevance to the analysis 

of energy flows for tourism industries. Ideally, the accounting for these flows would be 

undertaken as part of an economy wide accounting for energy and the structure described 

supports this approach.  

 

3.53. In the supply table below, the inputs of energy from renewable sources are recorded in the 

first section and, since the common use of this energy is the generation of electricity, the 

use of this energy is recorded against the energy product electricity in the second section 

of the use table. 

 

3.54. Generally, the source of energy used by many tourism businesses, particularly in the form 

of electricity, will not be within the control of the tourism businesses themselves and rather 

will be related to economy wide policy and planning concerning energy supply. At the same 

time, in some locations, it may be relevant to include estimates for the generation of 

electricity on own-account, for example through the installation of solar panels or the use of 

generators. Indeed, estimates of changes in the use of energy will be understated if such 

own-account production is excluded. Since there is a clear potential for energy from 

renewable sources to be captured at the site level (i.e. reflecting own account energy 

generation), there may be a need to combine information from different data sources to 

provide a comprehensive picture of the energy sources used by tourism industries. 

 

3.55. For passenger transport activities, there are significant inputs of fuels that are often from 

non-renewable sources. For some transport activities, particularly rail transport, 

electrification has been a long-standing energy source and for road transport, technology is 

gradually being implemented to reduce direct dependence on non-renewable energy. For 

air and water transport, the transition to renewable energy sources is starting to commence 

either through electrification (batteries) or through the development of alternative fuels (e.g. 

through the use of sustainable aviation fuels).  
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3.56. Given this discussion, a key aspect of Table 3.4 is therefore distinguishing between the use 

of energy products between energy from renewable (e.g. solar energy) and non-renewable 

sources. The distinction between these sources is defined in the International 

Recommendations on Energy Statistics. 

 



SF-MST – Chapter 3. Measuring the Environmental Dimension 

World Tourism Organization (UNWTO) 15 

Table 3.4: Tourism energy flow account (joules8) 

 
NB: The set of tourism industries has been condensed for presentational purposes. 

 
8 According to the International Recommendations for Energy Statistics (IRES), energy statistics are to be compiled by converting physical measures of mass and volume such as tonnes, litres and 

cubic metres into a common unit representing energy content in net calorific terms. Joule is the common unit generally used for expressing energy flows. 
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3.57. It may be relevant to disaggregate energy use by type of visitor to support analysis of 

varying rates of energy use. In this context, a specific area of interest may be visitors staying 

with friends and relatives whose energy use while travelling would generally not be captured 

through tourism industry data collections. For this purpose, data would need to be collected 

from visitors in relation to their energy use (e.g. what activities they undertook and where 

they had stayed) and then assumptions made about the likely levels of energy used. 

 

3.58. Since energy products (mainly electricity) used by the tourism industry will often be 

generated at larger regional or national scales and then distributed, it may be of interest to 

also understand the location of the source of supply, either from another region in the 

country or to record cases where the tourism industry is dependent on energy supply from 

other countries, i.e. energy imports. Recording the energy dependence of tourism activity 

may be an important aspect in assessing sustainability. For this purpose, the supply 

columns in Table 3.4 may be extended to recognize energy obtained from other countries 

but it is not likely to be possible to separate out tourism specific flows. 

 

 

3.4. Measuring the passive use of the environment in tourism activity 

 

3.4.1. Introduction 

 

3.59. In addition to the direct use of natural resources as inputs to tourism production processes, 

the environment plays a fundamental role in providing the locations and associated features 

to which visitors travel. This “passive” role of the environment can have a significant bearing 

on many aspects of visitor behaviour and the associated supply of tourism goods and 

services. As a small example, an attractive river setting may be a key location for visitors 

for camping, kayaking and swimming and, in turn, may support local businesses that cater 

to these activities and other businesses, such as camping stores, that supply relevant goods 

to visitors before they travel.  

 

3.60. Following the SEEA, measurement of the environment in these types of contexts involves 

accounting for environmental assets. The SEEA Central Framework defines environmental 

assets as “the naturally occurring living and non-living components of the Earth, together 

constituting the biophysical environment, which may provide benefits to humanity.” (SEEA 

Central Framework, 2.17). 

 

3.61. For the purposes of SF-MST, the focus in this section is therefore on organizing data about 

the environmental assets which  

• directly underpin the provision of goods and services to visitors (e.g. land) in the sense 

that they are owned and/or managed by tourism industries 

• are locations (e.g. national parks, beaches, lakes, rivers, mountain areas including ski 

resorts) with their associated features (e.g. significant species – gorillas, pandas, fish) 

where visitors undertake tourist activity  

 

3.62. In addition, there will be (i) environmental assets whose quality is impacted negatively by 

tourist activity, for example through excess visitation or the release of pollutants or 

wastewater; and (ii) environmental assets that are the focus of restoration or similar activity 

by tourism businesses. Measurement of these aspects of environmental assets is discussed  
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in section 3.5 and 3.6. Note that the measurement of environmental assets that provide 

direct inputs to tourism production processes (e.g. water resources) are discussed in 

section 3.3. 

 

3.63. In some cases, it may be of interest to assess stocks and changes in stocks of resources 

that indirectly support tourism activity (e.g. soil resources that support agricultural 

production for food, mineral resources used as inputs to the construction of tourism 

infrastructure) but these indirect links are better analyzed separately noting that the data 

organized following the SF-MST is designed to connect directly to the other information 

required for such analysis to be completed. 

 

3.64. In most cases, the services and benefits supplied by environmental assets will be jointly 

used by visitors and non-visitors. However, the SF-MST does not recommend partitioning 

environmental assets – for example, by allocating some portion of water resources in a 

catchment to be “tourism” water resources. Rather, it is recommended to assess the stocks 

and change in stocks of the environmental asset as a whole and to record data on the 

tourism and non-tourism uses. In this way a much clearer sense will emerge of the changing 

capacity of the environmental asset to supply services and benefits into the future.  

 

3.65. For local communities, there may be important effects on their health and well-being in 

cases where tourism activity releases pollutants and wastewater into local ecosystems. The 

monitoring of environmental assets described here provides an appropriate framework for 

recording changes in the quality of ecosystems and hence providing a basis for connecting 

to relevant information on health and well-being outcomes for local communities. These 

social outcomes are discussed further in the following chapter on the measurement of the 

social dimension. 

 

3.66. The remaining parts of this section describe three aspects in the measurement of 

environmental assets considered of specific relevance for tourism, namely  

a. Land  

b. Ecosystems  

c. Wildlife and key species 

 

 

3.4.2. Land accounts for tourism 

 

3.67. Following the SEEA, land defines the space within which all activity takes place and other 

assets are situated, and it is the spatial aspects of land that need special and distinct 

consideration. In the context of environmental assets, accounting for land and ecosystems 

involves separating an overall territory (e.g. country, region) into distinct spatial areas, 

known as ecosystem assets, each categorized according to different characteristics. 

Generally, this will relate to different vegetation types and hence, at an aggregate level there 

will be a mix of ecosystem assets such as forests, wetlands, coastal areas, urban and built-

up areas, farmland, savanna, etc. delineated within a territory. 

 

3.68. The use of land for tourism activity and development is often a contentious aspect of 

ongoing tourism growth. The contention arises where there are limitations in the availability 

of land to satisfy all potential users and hence choices must be made in terms of how land 

is used and who is provided with the opportunity to secure the associated benefits.  
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3.69. In this context, land accounts can provide an important information source to support 

discussion of planning and land allocation decisions. Following the basic structure of the 

asset account described above, land accounts report the opening and closing stocks 

(areas) of land classified by different classes of use, cover or ownership. Thus, land 

accounts provide information that shows the changing composition of land over time. This 

information can be extended by examining the types of additions and reductions for different 

land classes during an accounting period. 

 

3.70. Another important output that can be directly related to land accounts are maps showing 

the areas of land classified by use, cover or ownership. Maps are important tools since they 

can convey the actual configuration of an area in ways not apparent when looking at a set 

of accounts in tabular form.  

 

3.71. Both land cover and land use accounts are likely to be of interest in measuring the 

sustainability of tourism, and relevant data may be adaptable to suit tourism purposes. For 

a given territory (country, region, local destination), accounts for land cover will provide an 

understanding of the relative size of areas that are covered by, for example, forests, 

wetlands, rivers, built-up areas, agricultural areas, grasslands, coastal areas and beaches, 

etc. If converted into maps, this information will clearly identify key environmental areas and 

ecosystems and their relative significance and configuration. An interesting overlay of this 

information would be to incorporate information on protected areas and national parks which 

might be a focus for certain tourism activities. Changes in the size of such areas might be 

of particular interest.  

 

3.72. Ideally, accounts for land use will be able to highlight the relative size of land used by 

tourism industries such as hotels, restaurants, recreational facilities, transport hubs, etc. 

When mapped, this will highlight whether there are particular clusters and how these might 

be changing over time. While such tourism maps might be regularly produced for cities and 

regions, the advantage of using a SEEA based land accounting framework is that the 

information on tourism activity is fully integrated with information on other activities in a 

mutually exclusive and comprehensive manner.  

 

3.73. For tourism purposes, the land account structure that is likely to be of most value is an 

account that shows an integration of land use and land cover9 classes. This would involve 

starting from a land cover account with broad classes, as suggested above (forest, 

grasslands, etc.) and within the class of built-up areas identifying various tourism 

“characteristic” uses of land. Further, within the non-urban land cover classes it would be 

logical to determine the area of land that was most relevant for tourism activities – e.g. 

beaches, protected areas. Table 3.5 presents a tourism land account with proposed land 

classes in line with these thoughts. The classes represent a melding and adaptation of the 

interim land use and land cover classifications described in the SEEA Central Framework. 

A map of these various classes, produced on a regular basis, would provide substantive 

input to planning and other tourism related discussions.  

  

 
9 Land use reflects both (a) the activities undertaken and (b) the institutional arrangements put in place for a given area for the 

purpose of economic production or the maintenance and restoration of environmental functions. (SEEA Central Framework 5.246)  

Land cover refers to the observed physical and biological cover of the Earth’s surface and includes natural vegetation and ab iotic 

(non-living) surfaces. (SEEA Central Framework 5.257) 
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Table 3.5: Tourism land account (hectares) 

 
NOTE: Proposed that land classes to be refined to highlight tourism specific classes such as beaches, golf courses, 

camping sites, etc. 

 

3.74. Land accounts can be compiled at different spatial scales: global, national, for subnational 

regions or local destinations, etc. Their compilation will commonly involve the use of satellite 

data but on-the-ground verification of boundaries between different land classes will be 

important. The key from a SEEA perspective is consistency in the application of 

classifications across spatial scales such that different land accounts (and associated 

maps) can be nested using consistently defined boundaries. This type of approach, which 

will likely require some level of national co-ordination, will directly support the type of cross-

jurisdictional interaction and discussion that is considered necessary for progressing 

sustainable tourism. 

 

 

3.4.3. Accounting for ecosystem assets 

 

Introduction 

 

3.75. A key type of environmental asset to consider is ecosystem assets. While ecosystems are 

not new concepts, the logic of fully incorporating ecosystems into an asset and accounting 

framing is quite recent. In a statistical context, this was first presented in the SEEA 

Experimental Ecosystem Accounting in 2013 and subsequently adopted as a statistical 

standard SEEA Ecosystem Accounting in 2021. The ecosystem accounting approach 

involves identifying (delineating) separate spatial areas within a country each representing 

an ecosystem asset. Most commonly, these separate areas are determined on the basis of 

different vegetation types but other factors can be incorporated. In effect, each spatial area 

– referred to as an ecosystem asset – is a statistical representation of an ecosystem as 

understood by an ecologist. Ecosystem assets include, but are not limited to forests,  
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wetlands, mangroves, coastal dunes and beaches, grasslands and savannahs, marine 

ecosystems (e.g. coral reefs, seagrass), rivers and lakes, urban areas, cropland and 

pasture, and plantations.10 

 

3.76. Ecosystem accounts organize a wide array of data about ecosystems. This includes data 

about their extent (or size), their condition (or health), flows of ecosystem services and the 

monetary value of these services. Each of these elements are summarized in this section. 

In the context of tourism, organization of these data allows information on visitor activity to 

be linked to specific ecosystems and in turn to the condition of those ecosystems. The use 

of ecosystem accounting techniques can also support analysis of the extent to which 

ecosystems underpin visitor flows and associated measures of tourism activity. 

 

Ecosystem extent 

 

3.77. Consistent with SEEA accounting principles, all ecosystem assets (i.e. discrete spatial 

areas) within a territory are classified to a type of ecosystem asset in a non-overlapping 

manner. Each of these ecosystem assets might change in size – extent – over time. One 

key role of ecosystem accounting is to record these changes in extent, and to measure the 

composition of a territory in terms of its ecosystem types at points in time. In this regard, 

there are strong connections to the land accounts discussed in the previous section. 

 

3.78. Ecosystem extent accounts for tourism could be used to record the current composition and 

changes in composition of tourism areas according to different ecosystem types. For 

example, the changing composition of ecosystems such as beaches, coastal zones and 

dunes, mangroves, rivers and estuaries, forests, wetlands and urban areas may be tracked 

over time. Maps of these changes may also be useful policy tools. The delineating and 

mapping of ecosystem assets provides the underlying framing for ecosystem accounting. 

 

Ecosystem condition 

 

3.79. In addition to measuring the extent of ecosystem assets, ecosystem accounting records 

changes in the condition of each asset. This is done by considering, for each asset type, a 

range of characteristics relevant to the assessment of the overall integrity and functioning 

of the asset. Characteristics may include water flow and quality, species abundance and 

diversity, vegetation density and cover, soil fertility, etc. The choice of characteristics is 

ideally determined at the local level by ecologists familiar with the various ecosystem types. 

The ecosystem accounts provide a structure within which this ecological information can be 

brought together and tracked over time. The same approach can also be used to monitor 

the condition of coastal waters and reefs that may be of importance in some tourism areas, 

for example by recording changes in coral cover. In the context of climate change, 

monitoring changes in condition may be particularly important in tourism areas to have a 

better understand of whether the current ecosystem context is likely to persist into the future 

and hence continue to support tourism activity. 

 

  

 
10 The reference classification used for ecosystem types in the SEEA EA is the IUCN Global Ecosystem Typology. 
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Ecosystem services 

 

3.80. The next stage in ecosystem accounting involves measuring the flows of ecosystem 

services generated by ecosystem assets. Commonly, ecosystem services are grouped into 

three broad classes: provisioning services, regulating services and cultural services. 

Provisioning services relate to the extraction and harvest of materials from the environment 

including timber, fish and water. These will largely be inputs to primary industries, e.g. 

agriculture, forestry and fisheries, but there will be cases of relevance for tourism, for 

example when a hotel or resort abstracts water from the environment.  

 

3.81. Regulating services are generally the least recognized and the most taken for granted. 

These services include the filtering and purification of water and air by ecosystems, the 

regulation of soil and water flows to minimize the impacts of flooding and the sequestration 

of carbon, to name just a few. Communities and tourism activities gain directly from these 

services but usually do not pay for them.  

 

3.82. Cultural services concern the opportunities provided by ecosystems to enjoy and learn from 

nature. They include educational and scientific connections and, most significantly for 

tourism, so-called cultural and recreational opportunities including wildlife watching, hiking, 

camping, visits to national parks, swimming and other outdoor recreation.  

 

Application of ecosystem accounting to tourism 

 

3.83. There appears a direct link that can be made between the spatial detail required for 

ecosystem accounting and the common destination level focus of sustainable tourism. 

Thus, the application of ecosystem accounting principles and the development of 

ecosystem accounts should provide information that can be directly used at destination level 

to progressively build a picture of tourism’s use of and impact on local ecosystems. For 

example, it would be possible to: 

• Understand the size and location of ecosystem assets that are of primary interest in the 

local area 

• Record how these ecosystem assets are changing in condition and support analysis of 

the extent to which the change in condition is a result of tourism activity 

o This could be negative, for example where tourism activity leads to poor quality 

water due to lack of sewage treatment, or where there is a loss of forest 

condition due to excessive numbers of tourists 

o Or it could be positive where activity by tourism businesses leads to ecosystem 

restoration or protection.  

• Understand the flows of ecosystem services that are used by tourism businesses, for 

example in the production of ecotourism outputs. 

• Record the flows of visitors to ecosystems and assess the dependence of tourism 

activity on specific ecosystems or features within those ecosystems (e.g. waterfalls, 

rock formations). 

• Assess the capacity of ecosystems to continue to support visitation while maintaining 

the ecosystem’s condition. 

 

3.84. Overall, the ecosystem accounts that might be developed would provide a framework for 

organising information on the following topics and themes that are commonly of policy 

interest in the context of tourism 
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• protected areas 

• biodiversity and iconic species 

• water quality 

• beach, seas water and reef quality/condition 

• air quality. 

 

3.85. In concept, adapting ecosystem accounting to tourism would require the delineation of 

spatial areas for analysis including the tourism area itself and for associated ecosystem 

types, for example beaches, national parks, marine areas, etc. Thus, each tourism area, 

e.g. a region or local destination, would be expected to comprise a combination of different 

ecosystem types (e.g. a combination of beaches, forest, rivers and built-up areas).  

 

3.86. For each ecosystem within a tourism area, an assessment would be made of ecosystem 

condition, for example using indicators of the quality of beaches, which could be tracked 

over time to provide insight into the environmental impact that could be attributable to 

tourism activity in that tourism area.  

 

3.87. Assessment could also be made of the supply of ecosystem services from the various 

ecosystems within a given tourism area, including both those services that contribute to 

tourism activity (e.g. the recreational opportunities from forests) and other services that may 

be produced at the same time (e.g. carbon sequestration) but where the user of the service 

is not the visitor.  

 

3.88. Understanding the flows of ecosystem services to different users, including visitors, 

permanent residents of the area and others, can support a broader discussion on the trade-

offs that arise if the supply of ecosystem services changes as result of tourism activity and/or 

development that impacts the quality of ecosystems within a tourism area. Equivalently, in 

cases where tourism activity or investment enhances the condition of local ecosystems, the 

ecosystem accounting approach provides a framework for recording the likely positive 

impacts on flows of ecosystem services both to visitors and to the local community. 

 

3.89. In the first instance, ecosystem accounting in physical terms would be a likely focus. However, 

there may be interest in estimating the monetary values of ecosystem services and related 

ecosystem assets. This can be done using various non-market valuation techniques as 

described in SEEA EA Chapter 9. The fact that much information on tourism can be attributed 

to specific destinations may provide data to support direct valuation of ecosystem services. 

This can also help to connect and embed the monetary value of tourism in environmental 

conservation efforts. There is a rapidly growing body of work in ecosystem accounting with 

more than 50 countries involved in ecosystem accounting projects or initiatives.11 

 

3.90. Finally, it is noted that the spatial accounting for ecosystem assets envisaged in the SEEA 

EA, can also be extended to consider a broader range of assets that are present in the 

landscape. For example, to understand changes in particular destinations it may be relevant 

to consider the influence and condition of infrastructure that supports tourism such as 

walkways, viewing platforms and camping sites. Also, it would be appropriate to account  

 

 

 
11 For a summary see SEEA EEA Technical Recommendations, Annex 1 (UN, 2017).  

https://seea.un.org/sites/seea.un.org/files/technical_recommendations_in_support_of_the_seea_eea_final_white_cover.pdf 

https://seea.un.org/sites/seea.un.org/files/technical_recommendations_in_support_of_the_seea_eea_final_white_cover.pdf
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spatially for cultural assets that may be frequently visited. In short, the spatial accounting 

principles of ecosystem accounting provide a basis for capturing many aspects of relevance 

to sustainable tourism at a destination level. 

 

 

3.4.4. Accounting for wildlife and key species 

 

3.91. Asset accounts may be adapted or developed for selected species of wild animals that are 

relevant or related to tourism activity. For example, animal species that provide the focus 

for wildlife watching and related activities in national parks (non-consumptive uses), and 

species that are a focus for recreational hunting and fishing (consumptive uses) may be 

relevant and underpin an important share of tourism activity. Asset accounts may also be 

considered for species that are considered emblematic to the territory or otherwise 

considered a priority, and for which tourism might either pose a threat or an opportunity for 

their conservation and protection.  

 

3.92. Recording changes in the stock of such key species over time supports an understanding 

of the environmental assets supporting tourism activities, as well as the effects of tourism 

activity. Related areas of measurement such as measurement of biodiversity and protected 

areas are considered under the topic of ecosystem accounting.  

 

3.93. A basic, but potentially useful, asset account would focus on numbers (abundance) of 

selected species monitored at regular intervals and entered into an asset account format. This 

might be extended to show additions (e.g. through natural births and releases from breeding 

programs) and reductions (e.g. through natural losses, poaching), to provide more detail 

concerning the nature of the changes over time. Such an account over multiple time periods 

is shown in Table 3.6 for the Big Five mammals of southern Africa. Further extensions to 

integrate information on the age and composition of the stock of animals, for example to 

understand the number of breeding females, could also be made. The same approach can 

be applied for all species that may support tourism activity (e.g. Californian redwoods, 

penguins, wild boar, trout, etc.), noting that many possibilities may be considered. 

 

Table 3.6: Stylized asset account for the Big Five mammals of southern Africa  

(numbers of animals) 
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3.94. Information of this type for key species may well be readily available and accessible to 

managers of national parks and protected areas or from active research programs. The 

relevance of this type of information in the context of tourism activity has been highlighted 

in a recent UNWTO briefing paper Towards Measuring the Economic Value of Wildlife 

Watching Tourism in Africa (UNWTO, 2015).  

 

3.95. For wildlife, there will be a direct link between the stock and the condition (quality) of the 

associated ecosystem, such as a forest, wetland or savanna. As well, it is common for the 

assessment of the numbers of species to be determined on the basis of the extent of 

suitable habitat. Consequently, for a more complete recording of information it will be 

appropriate to compile both species accounts and ecosystem accounts for a given location 

or country.  

 

 

3.5. Measuring pressures and impacts on the environment due to tourism  

 

3.5.1. Introduction 

 

3.96. An important discussion point concerning the environmental sustainability of all economic 

activity is the negative impact that the activity has on the environment. Limiting or mitigating 

these impacts is a common policy focus that emerges through, for example, policies to limit 

greenhouse gas emissions, regulate land development and develop the circular economy.  

 

3.97. From a tourism measurement perspective, the focus is on two aspects. First, measurement 

of the pressures exerted on the environment by tourism. Second, measurement of the 

actual changes in the quality of the environment that arise as a result of these pressures. 

To organize the relevant data the following groupings are relevant: 

• Pollution and emissions as a result of the activity of tourism businesses in supplying 

goods and services to visitors 

• Pollution and emissions by visitors direct to the environment 

• Changes in land use due to the expansion of tourism activity resulting in a loss of natural 

ecosystems 

• Changes in the quality of natural ecosystems including losses in species and 

biodiversity. 

 

3.98. This section discusses the first two groupings of information, i.e. having a focus on recording 

flows of pollution and emissions, specifically GHG emissions and flows of solid waste. Data 

concerning changes in land use are organized following the land accounts described in the 

previous section. Data concerning changes in the quality of natural ecosystems are 

organized following the ecosystem condition accounts described in the previous section.  

 

 

3.5.2. Measuring GHG emissions for tourism  

 

3.99. To record GHG emissions for tourism a physical supply and use table is used (Table 3.7). 

It presents information on the generation of GHG emissions by tourism industries by type 

of GHG emissions and is adapted from the air emissions account in the SEEA Central 

Framework (Table 3.7). It records both total GHG emissions for the tourism industries and 

also the share that is attributable to tourism based on the use of tourism ratios as discussed 

in section 3.2. 
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3.100. In general, the generation of GHG emissions will be “used” (received) by the atmosphere 

directly. Of particular interest will be the GHG emissions associated with transport. In this 

regard the method for attributing emissions to individual countries, particularly in the case 

of air transport is of interest. This is discussed in more detail in section 3.2. In this account, 

households are recorded as generating emissions in the case of their use of their own 

vehicles or rental vehicles for tourism activity (following the treatment in the SEEA Central 

Framework (para 3.129).  

 

3.101. In general, progress towards environmental sustainability would be indicated by lower total 

GHG emissions and hence this will be a key indicator. In addition, to support an 

understanding of the trends in GHG emissions indicators of GHG per visitor and GHG per 

unit of tourism direct GDP will also be important. The understanding of trends in GHG 

emissions will relate directly to the sources of energy used by tourism industries. To the 

extent that there is a movement towards using energy from renewable sources as recorded 

in the energy physical flow account, this should help support progress towards lower 

aggregate GHG emissions. 

 

3.102. As described in section 3.2, there may be particular interest in the derivation of aggregates 

and indicators from both production and consumption perspectives concerning GHG 

emissions. The relevance of each perspective will depend on the context for the indicator. 

Thus, from a destination perspective there may be interest in both (i) understanding the 

GHG emissions of tourism businesses operating at the destination; and (ii) understanding 

the total GHG emissions of visitors to that destination, i.e. including emissions generated 

pre- and post trip and while travelling.  

 

Table 3.7: Tourism industries GHG emissions account (tonnes) 

 
NB: The set of tourism industries has been condensed for presentational purposes. 

 

 

3.5.3. Account for solid waste for tourism  

 

3.103. To record flows of solid waste for tourism a physical supply and use table is used – Table 

3.8. This table contains information on the generation, collection and disposal of solid waste 

by type of waste following the general structure of the physical supply and use table for 

solid waste presented in the SEEA Central Framework Table 3.9.12 

 

 
12 Note that Table 3.8 does not include a recording for solid waste products, i.e. solid waste that is subsequently sold. 
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3.104. Physical supply and use tables for solid waste would generally be compiled at a national 

level and at annual frequency. However, accounts for specific municipal areas in which 

tourism is a significant activity will be of relevance in many contexts. As well, measurement 

at sub-annual frequencies to monitor peaks in waste generated by tourism activity may be 

relevant. Where municipal level or sub-annual accounts are compiled, the structure of the 

table to record the data is the same as for Table 3.8.  

 

3.105. The breakdown of economic activities identified in the tourism industries solid waste flow 

account distinguishes the main tourism characteristic activities and the main industries 

associated with waste collection and disposal. The categories of solid waste included in 

Table 3.8 are those deemed most relevant for tourism industries and for the activities of 

other industries that meet visitors’ demand.13 It may be of interest to compile estimates of 

the total quantity of solid waste, irrespective of type.  

 

3.106. The focus in Table 3.8 is on situations in which the solid waste generated is collected by 

tourism industries (e.g. hotels and restaurants) and hence, following the SEEA Central 

Framework, is deemed to be generated by these industries. There will also be solid waste 

generated by visitors that is not collected by these industries – for example the collection of 

solid waste in public parks will include waste generated by visitors. This waste should be 

recorded in columns for other industries depending on who collects the waste. 

 

3.107. Since the collection and treatment of solid waste, including its storage in landfill, is a 

spatially specific activity, it would be relevant to record information on the generation of 

waste within tourism relevant regions and locations as well as recording the areas to which 

this waste is sent and stored. 

 

Table 3.8: Tourism solid waste account (tonnes) 

 
 

3.108. In general, progress towards environmental sustainability would be indicated by lower total 

flows of solid waste and hence this will be a key indicator. In addition, to support an 

understanding of the trends in solid waste, indicators of solid waste generated per visitor 

 
13 The general, economy-wide categories of solid waste are described in Annex 1 of the SEEA Central Framework. 
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and solid waste generated per unit of tourism direct GDP will also be relevant. Depending 

on the focus of analysis, indicators concerning specific types of waste may be derived for 

example concerning food waste. As there is an increasing trend towards recycling and 

reuse, including for food waste, through the use of alternative waste collection approaches 

(e.g. special bins, deposit schemes on glass bottles), another indicator that could be 

compiled is the ratio of recycling and reuse to total waste generated. 

 

 

3.5.4. Other environmental flows 

 

3.109. Beyond the accounts for GHG emissions and solid waste described here there may be other 

residual flows of interest in particular countries or locations. For example, flows of pollutants 

to water and air might be of importance in some contexts. The general principles of 

accounting for these types of flows as described in the SEEA Central Framework and as 

applied here for MST can be readily applied.  

 

3.110. In the case of accounts for various pollutants, it is likely to be of relevance to combine 

measurement of these flows with measurement of the changing quality of associated 

ecosystems, for example coastal and marine areas, rivers, and local airsheds. These 

changes in quality can be recorded using the ecosystem condition account introduced 

above. A further extension may be considered in terms of collating data on pollution and 

emissions by other industries that have a detrimental effect on the quality of ecosystems on 

which tourism activity is dependent. Again, the ecosystem accounting framework provides 

the means to consistently record the relevant information. 

 

3.111. Overall, the combination of data on stocks (i.e. quality of ecosystem assets) and flows (i.e. 

pollutants and emissions) is likely to provide a more complete information base for 

assessment and monitoring of the policy responses. It is further noted that there is no 

requirement that such measurement be undertaken across the whole country but rather that 

measurement in different locations within a country where pollution issues are apparent is 

appropriate. 

 

 

3.6. Measuring activities of tourism industries aimed at improving environmental 

outcomes 

 

3.6.1. Introduction 

 

3.112. The final area of measurement concerning tourism’s link to the environment concerns the 

activities and responses that tourism industries and visitors undertake to improve 

environmental outcomes. The SEEA Central Framework outlines a range of concepts, 

definitions and treatments related to identifying the relevant information within the scope of 

standard national accounting system. There are two key aspects of relevance to measuring 

the environmental sustainability of tourism activity.  

 

3.113. The first aspect concerns recording environmental transactions which includes (i) 

expenditures on environmental activities, i.e. those activities whose primary purpose is 

environmental protection or resource management; (ii) environmental taxes; (iii) 

environmental subsidies and similar transfers and (iv) payments for the use of natural 

resources. 



SF-MST – Chapter 3. Measuring the Environmental Dimension 

 

World Tourism Organization (UNWTO) 28 

3.114. The second aspect concerns employment in environmental activities which covers 

measures of employment (e.g. jobs or full time equivalent) in tourism industries where 

people are employed to undertake environmental protection or resource management 

activity. The following sections discuss the measurement of these two aspects. 

 

3.6.2. Environmental transactions related to tourism 

 

3.115. In broad terms, the recording of environmental transactions and the identification of 

environmental activities is designed to provide information that supports tracking the 

response of business and government to environmental challenges. By developing these 

data for tourism industries, indicators can be developed that show the response of tourism 

industries to environmental challenges both in absolute terms and relative to other sectors. 

Economy wide definitions for environment transactions are provided in the SEEA Central 

Framework (Chapter 4). 

 

3.116. Following the details of the SEEA Central Framework, the SF-MST identifies environmental 

transactions where they involve tourism industries. Such information can support an 

improved understanding of responses to environmental issues from a tourism perspective. 

For the purposes of MST, it is appropriate to consider extensions to TSA:RMF Table 5 

(Production accounts of tourism industries) to record the entries shown in Table 3.9 below.  

 

3.117. The first row of the table records data on total expenditure on environmental goods and 

services, i.e. products that are produced, designed and manufactured for the purposes of 

environmental protection or resource management. The total expenditure will include both 

(i) amounts paid to other businesses for the supply of environmental goods and services 

and (ii) expenditure to produce environmental goods and services within a tourism business, 

i.e. own account production. This expenditure will include, for example, wages and salaries 

paid to employees who undertake environmental activities. 

 

3.118. There is a range of environmental taxes that may be paid by tourism industries and these 

should be recorded in the table following the definitions in the SEEA. Payments for 

permission to use environmental assets generally concern payments for the rights to extract 

resources (e.g. minerals, timber, fish) but may be payable in relation to some tourism 

activities, for example payments to be able to have access to travel within and across 

restricted or private property.  

 

Table 3.9: Environmental transactions related to tourism (to be finalized) 

 

 

3.6.3. Employment in environmental activities 

 

3.119. Building on the framing of employment in tourism provided in Chapter 2, the focus in this 

section is on the description of approaches to the measurement of employment specifically 

in environmental activities in tourism characteristic industries. The relevant underlying 

statistical guidance is provided in the Guidelines concerning a statistical definition of 

employment in the environmental sector and green jobs (ILO, 2013c) endorsed by the 19th 

International Conference of Labour Statistician (ICLS) in 2013. These guidelines provide 

definitions of the main concepts, measurement methods and potential data sources.  
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Following the adoption of the guidelines, the ILO has developed two modules and 

supporting material for collection information on employment in the production of 

environment outputs and in environment processes, for the inclusion in the ongoing Labour 

Force Survey and Establishment surveys (ILO, 2017). 

 

 

Figure 3.1: Employment data for assessing the three dimensions of sustainability of 

tourism – to be developed building on table from Stoevska, 2019 

 

3.120. The guidelines define the environmental sector as comprising all economic units that carry 

out environmental activities, where those activities are defined following the SEEA Central 

Framework as economic activities whose primary purpose is to reduce or eliminate 

pressures on the environment (environmental protection-EP) or to make more efficient use 

of natural resources (resource management-RM). (ILO, 2013c). Using this scoping, 

employment in environmental activities comprises all employment activities in the 

production of environmental goods and services.  

 

3.121. The measurement scope includes workers whose duties involve making their 

establishment’s production processes more environmentally friendly or to make more 

efficient use of natural resources. A distinction can thus be made between employment in 

the production of environmental goods and services for consumption by other economic 

units, i.e. employment in production of environmental outputs, and for own-consumption by 

the economic unit in which the activity is performed. 

 

3.122. The concept of employment in environmental activities is closely associated with the 

concept of green jobs. Following the ILO guidelines, green jobs are defined as a subset of 

employment in environmental activities that also meets the requirements of decent work 

(e.g. offer adequate wages, safe conditions, workers’ rights, social dialogue and social 

protection). This definition includes jobs held by persons in an establishment during a given 

reference period, whether or not it was their main or a secondary job. The measurement of 

decent work is discussed in Chapter 4 on the measurement of the social dimension. 

 

3.123. To record data on employment in environmental activities, it is recommended that 

extensions be applied to TSA:RMF table 7 to identify the total number of jobs in each 

tourism industry that are considered to be primarily for the purpose of either environmental 

protection or resource management. An adjustment may further be made to recognize a 

tourism share of the employment level. 

 

3.124. In practice, and based on experience in the measurement of economy-wide employment in 

environmental activities, it is likely that the number of jobs of this type in tourism industries 

is relatively small. A similar conclusion would apply to the measurement of green jobs. Thus, 

notwithstanding the conceptual merit, compilers should carefully consider the situation in 

their context before undertaking measurement activity.  

 

3.125. Consequently, in understanding the response of tourism industries to environmental 

challenges, it may be of greater interest to collate data on expenditure made by tourism 

industries on environmental goods and services as described in the previous section. These 

expenditures will implicitly capture the employment associated with the supply of 

environmental protection and resource management activities by other economic units who 

are likely specialists in the supply of such services. 
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