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1. Introduction

This document explains the methodology which was applied to assess the total impact of TUI Group’s activities

in relation to eight hotels in Cyprus in 2013. It starts by describing the basis of Total Impact Measurement and

Management (TIMM). It then summarises the data sources used as part of the methodology, the project scope

and the definition of the counterfactual used in the analysis. The final part of the introduction explains the

structure of the rest of the document.

1.1. The basis of TIMM

TIMM is a holistic approach to ‘impact’ measurement which uses a wide range of impact valuation

methodologies to measure and value consistently the impacts of a business’ operations. TIMM considers four

key quadrants of impact:

 Economic impact covers the effect of a business’ activity on the economy in a given area by measuring the

associated output or value added (or employment);

 Tax impact covers the associated tax contribution;

 Environmental impact measures the value of the impacts on society of a business’ emissions to air, land

and water and its use of natural resources; and

 Social impact values the consequences of a business’ activities on social outcomes such as livelihoods,

education and cultural heritage.

It also considers the impacts at three levels:

 Direct: the impacts that result directly from the operations of a business;

 Indirect: the impacts generated in the supply chain of a business; and,

 Induced: the impacts generated by the spending of the business’s employees and employees in the

business’s supply chain.

By assigning a monetary value to each impact, different impacts can be compared which enables management

to see the impacts of their business and to assess the trade-offs of alternative strategies and investment choices

in terms of their total impact.

All of our impact measurement methodologies are based on well-established techniques which are widely

applied by governments and global policy organisations including the European Commission and the World

Bank.

The methodologies used to quantify and value the environmental impacts are based on the latest academic and

business research. They underwent an academic peer review in 20111 and have since been developed further

based on input from the academic and expert practitioner communities. Most recently, following an

independent review, they have been accepted by the Natural Capital Coalition to form part of the basis for the

Natural Capital Protocol (NCP). The NCP is a global, multi stakeholder open source platform for supporting the

development of methods for natural and social capital valuation in business. Its purpose is to transform the way

business operates through understanding and incorporating their impacts and dependencies on natural

capital2.

1 See “An Expert Review of the Environmental Profit & Loss Account”, PPR (2011). http://www.kering.com/sites/default/files/e-pl-
review_final-for_publicationwebsitefinal_final_1.pdf
2 http://www.naturalcapitalcoalition.org/
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1.2. Summary of data sources

Table 1 provides a summary of how we combined collected primary data with other data sources and modelling

to assess each of the impact areas in scope. The methodologies contained in this document explain these

processes in detail.

Table 1: Summary of methods and data used to estimate impacts

Impact Direct Indirect* Induced*

Economic

Payroll P P, M P, M

Profits, investments and intangibles P P, M P, M

Tax

Profit P P, M P, M

Production P P, M P, M

People P P, M P, M

Property P P, M P, M

Environmental

GHGs P, S, Ev P, M, Ev P, M, Ev

Air emissions P, S, Ev P, M, Ev P, M, Ev

Waste disposal P, S, Ev P, M, Ev P, M, Ev

Land use P, S, Ev P, M, Ev P, M, Ev

Water use P, S, Ev P, M, Ev P, M, Ev

Water pollution N/A P, M, Ev P, M, Ev

Social

Work experience P, S N/A N/A

Work placements P, S, O N/A N/A

Avoided benefits payments P, S N/A N/A

Employee wellbeing P, S, O N/A N/A

"Living" wage P, S N/A N/A

Migrant workers P, S, M N/A N/A

Public transport - costs P, S N/A N/A

Public transport - benefits P, S, O N/A N/A

Beach maintenance - costs P, S N/A N/A

Beach maintenance - benefits P, S, O N/A N/A

Waste collection and disposal - costs P, S N/A N/A

Waste collection and disposal - benefits P, S, O N/A N/A

Water use P, S N/A N/A

Cultural heritage - costs P, S N/A N/A

Cultural heritage - benefits P, S N/A N/A

Key:

P – Primary data collection: data directly collected from TUI Group, the hotels, the ground handler, the

airport handler, hotel employees, TUI Group holiday advisors and Cypriot government departments. For

example: spend, profit, payroll, tax payments, energy use, number of leavers, employee spending habits,

employee wellbeing, public service use and cultural site maintenance costs.
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S – Secondary data: publically available data obtained from Cypriot government departments, Eurostat, and

life-cycle assessment databases. For example: Cypriot population, income tax rates, emissions intensity of

electricity production and total visitors of Cyprus.

M – Input-output modelling: the World Input-Output Database’s (WIOD) Cypriot input-output tables

based on 2009 data to model financial flows in the Cypriot economy and the resulting economic, tax and

environmental outcomes.

Ev - Environmental valuation methodology: used to estimate the impact on society of each

environmental outcome, based on various secondary data sources.

O - Existing related studies: publically available studies including willingness to pay for public service

improvements, uplift in wages from a university degree and willingness to pay for improvements in wellbeing.

*Indirect and induced impacts are estimated by applying primary spend data to an input-output model.

1.3. Project scope

The priority impact areas were identified through a series of discussions with TUI Group and the Travel

Foundation (TF) and a stakeholder workshop. The workshop was attended by representatives from TUI Group,

the TF and one of the hotels in scope. We then conducted additional research to validate the impact areas

identified.

The overall process followed two main stages:

1. Identifying the potential economic, tax, environmental and social impacts arising from TUI Group’s value

chain in Cyprus, which is illustrated in Figure 3 in Section 2.2; and

2. Prioritising the impacts identified based on their significance (or materiality) and the practicality of

conducting measurement and valuation.

On this basis, it was agreed that the overall project scope would focus on:

 TUI Group customers who stay in eight hotels (chosen to include a range of board basis, star rating,

ownership and brand differentiation) in four locations in Cyprus.

 Impacts arising from the point of arrival in Cyprus to the point of departure from Cyprus;

 Impacts occurring only within Cyprus because these are the most relevant to the stakeholders (e.g. the

Cyprus Government and the Cyprus Tourism Office): this means that some impacts are excluded, for

example profits earned by the TUI Group because the company’s shareholders to whom the profits are

assumed to accrue will be very largely based outside Cyprus;

 Direct, indirect and induced impacts arising from the TUI Group supply chain in Cyprus (i.e. the hotels, the

ground handler and the airport handler and all of their suppliers, as well as the impacts arising from their

employees spending money in Cyprus);

 Indirect and induced impacts arising from the discretionary spend of the TUI Group customers and holiday

advisors; and

 The impacts arising from activities in 2013.

1.4. Counterfactual

The analysis estimates the impacts on the Cypriot population, businesses and Government resulting from TUI

Group’s operations – its ‘footprint’ – within Cyprus. It assumes that there would be no compensating economic

activity (e.g. no other tour operator would take TUI Group’s place in the market and create similar sets of

impacts in its place). This is a ‘gross’ analysis rather a ‘net’ analysis which would involve consideration of what
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would have happened if TUI Group did not operate in the Cyprus market. Such an analysis would require the

development of a ‘counterfactual’ scenario: what would have happened if TUI Group did not exist.

The ‘gross’ analysis provides a baseline assessment of the impacts of a business’ activities. If, however, TUI

Group or the TF wished to understand the consequences of options to enhance total impact, then a comparative

analysis of the options would be required. For example, if TUI Group wanted to the measure the net impact of

providing customers to Hotel A in Cyprus instead of Hotel B, the counterfactual would be that TUI Group

provides the customers to Hotel B.

1.5. Document structure

The rest of this document explains the methodologies we have used to estimate each of the different economic,

tax, environmental and social impacts in the scope of our analysis of TUI Group’s operations in Cyprus. It is

structured in three further Sections:

 Section 2: Economic, tax and environment

This section summarises how the economic, tax and environmental impacts have been assessed as part of

the TIMM analysis, including an overview of how direct, indirect and induced impacts were estimated

across the three quadrants. The Section explains the approach to quantifying the physical environmental

impacts (e.g. cubic metres of water used), whereas Section 3 explains how the value of the impacts on

society associated with those physical quantities are estimated.

 Section 3: Environmental valuation methodologies

This section sets out the specific methodologies used to identify and value the environmental impacts in the

scope of the study, namely:

- Greenhouse gases

- Air pollution

- Solid waste disposal

- Land use

- Water use

- Water pollution.

 Section 9: Social

This section summarises the methodologies used to assess each of the different social impact areas in scope

under Human Capital, Livelihoods, Public Services and Infrastructure, and Cultural Heritage.
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2. Economic, tax and environmental

This section explains how the economic, tax and environmental impacts in our TIMM analysis were estimated.

Section 2.1 describes the scope of the impacts that are included in each quadrant. Section 2.2 provides an

overview of the process used to analyse the data in each quadrant. Section 2.3 explains how the impacts are

attributed to the scope of project. Section 2.4 describes how we have estimated the direct impacts. Section 2.5

explains our method for estimating the indirect and induced impacts, including a description of the input-

output model that has been used. Finally, Section 2.6 summarises all of the data used, where it was sourced and

how it has been applied.

2.1. Scope

The economic, tax and environmental impacts are all estimated at three levels of impact:

 Direct: The impacts generated from the operations of the hotels, the ground handler and the airport

handler which TUI Group pay to provide services for its customers whilst in Cyprus;

 Indirect: The impacts that are generated in the supply chain of the hotels, the ground handler, the airport

handler and by the discretionary spend of TUI Group customers when they spend outside the hotels; and

 Induced: The impacts generated by employees of the hotels, the ground handler, the airport handler and

TUI Group holiday advisors spending as well as the impacts generated by spending by employees in the

supply chains of the businesses and the supply chains fulfilling customers’ discretionary spend.

2.1.1. Economic scope

In our economic analysis, contribution to GDP is measured in terms of components of Gross Value Added

(GVA). GDP is defined as GVA plus taxes on production less any subsidies on products. GVA is a measure of the

value a company adds during its operations. Hence, it is the difference between the value of its products

(outputs) and the cost of the bought in goods and services it uses to produce these. In our economic analysis we

examine four components of GVA:

 Payroll: Wages and salaries paid to all employees, excluding social security payments and pension

contributions (which are considered in the tax quadrant);

 Profits (including investments and intangibles):

- Profits earned by the hotels, the ground handler and the airport handler as well as profits generated in

their supply chains;

- Depreciation and impairment charges on owned assets and assets held under finance lease; and

- Depreciation of capitalised development, impairment of goodwill, and amortisation and impairment of

other intangibles.

Figure 1 overleaf shows the economic impact pathway, describing how hotel operations and tourist demand

drive economic activity.
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Figure 1: Economic impact pathway

2.1.2. Tax scope

In Cyprus, TUI Group potentially generates significant tax revenues that are used to fund public services for

both tourists and the local population. We measure the tax impact in terms of revenue received by the

Government; however, we do not attempt to understand how these tax revenues are used. Our analysis

estimates the direct, indirect and induced tax payments in four categories:

 People taxes including employer and employee contribution to income tax, social insurance and special

contributions;

 Profit taxes including corporation tax and capital duty;

 Property taxes including immovable property tax and stamp duty; and

 Production taxes including value added tax.

 Environmental taxes are excluded because there are no significant environmental taxes in Cyprus.

Figure 2 overleaf shows how hotel operations and tourist demand lead to tax impacts.
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Figure 2: Tax impact pathway

2.1.3. Environmental scope

TUI Group’s activity potentially impacts on the Cypriot and global environment; these impacts can be both

positive and negative. In this section we explain how we estimate the physical quantities of environmental

impacts and in Section 3 we explain how the value of these environmental impacts on society is estimated. We

consider six main impact areas:

 Greenhouse Gases (GHGs): Climate change impacts from GHGs;

 Air emissions: The health impacts associated with air pollution;

 Waste disposal: Climate change and disamenity impacts associated with waste disposal in landfills;

 Land use: Ecosystem degradation and reduction in biodiversity;

 Water pollution: Health and eutrophication impacts associated with pollutants’ releases to water bodies;

and

 Water use: Impacts associated with the provision of clean water (e.g. GHGs from desalination).

The environmental impact pathway for each impact area are included in Section 3.

2.2. Process overview

The estimation of economic, tax and environmental impacts all follows a similar process in terms of data

collection and the modelling of the direct, indirect and induced impacts.

Figure 3 shows the flow of the data collected from TUI Group’s suppliers (i.e. the hotels, the ground handler

and the airport handler), their employees and TUI Group’s customers to estimate the direct, indirect and

inducted impacts for the economic, tax and environmental impact areas.
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Figure 3: Economic, tax and environmental data collection and modelling

2.3. Attribution of impacts to project scope

As we explain in Sections 2.4 and 2.5 below, we collected various data from the eight pilot hotels in scope, the

airport handler, the ground handler, TUI UK & Ireland and TUI Nordic. These included financial and fiscal

data, energy and fuel use data and procurement data. They enable us to estimate the overall impacts on these

businesses and their supply chains. But we need to recognise that TUI Group is not their sole customer so we

need to attribute the correct portion of the impacts to TUI Group.

The portion of all direct impacts were attributed from the businesses (hotels, the ground handler and the

airport handler) to scope of the project based on the total revenue of the business and the revenue received

from TUI Group, as per the formula below.

The amount spent by the hotels, the ground handler and the airport handler in the Cypriot economy to procure

goods and services was also attributed to the project scope on the same basis before being used as an input in

the input-output model (see Section 2.5 for an explanation of the input-output model).

݊݋ݐ݅ݎ݋݌݋ݎܲ ݂݋� �݅݉ ܽ݌ ܽ�݋ݐ�ݐܿ ܿ݋݈݈ ݐܽ݁ ݆݋ݎ݌�݋ݐ� ݁ܿ ݏܿ�ݐ ൌ݁݌݋ �
ܴ ݒ݁݁ ݑ݊ ݉݋ݎ݂݁� ݌ݑ݋ݎܩ�ܫܷܶ�

ݐܽ݋ܶ ݎ݈݁� ݒ݁ ݑ݊ ݂݋݁� ݊ݏ݅ݑܾ� ݏݏ݁

2.4. Direct impacts

Direct impacts were estimated based on detailed financial, fiscal and environmental information provided by

the hotels, the ground handler and the airport handler in response to our questionnaires. Both economic and

tax impacts were estimated by mapping information provided by the businesses to our impact areas. Table 2

and Table 3 detail the financial and tax data collected and how we mapped these data to our economic and tax

impact areas described in Section 2.1.
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Table 2: Direct economic data

Financial data collected Economic impact area

Operating profit (net of taxes) Profit

Depreciation of assets Investments

Amortisation Intangibles

Total salary costs (net of taxes) Payroll

Other employee costs (not including taxes) Payroll

Table 3: Direct tax data

Fiscal data collected Tax impact area

Corporation tax paid Profit

Immovable property tax Property

Valued added taxes Production

Income tax collected People

Social insurance collected People

Special contributions People

Employee contributions3 People

To estimate the scale of the physical environmental impacts, we converted some of the data provided using

external data sources. For example, we converted a kWh of electricity to kilograms of CO2e (carbon dioxide

equivalence) using the GHG emission factor for electricity generation in Cyprus. Table 4 describes the data

collected from the businesses, any conversions made and the environmental impact area that indicators are

estimated for.

3 Salary cost was combined with average income tax rate to estimate income tax paid by employees. Income tax rates were estimated based
on the Cypriot tax structure (PwC, 2014).
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Table 4: Direct environmental data

Data category Conversion Environmental
impact area

Electricity use from the
national grid

We estimated emission factors for Cypriot electricity
generation to convert kWh to kilograms of air pollutants
and GHGs. Based on total emissions from electricity
generation in Cyprus and the total quantity of electricity
generation in Cyprus.

GHGs and air
emissions

Fuel consumption for
vehicles

Emission factors from a life-cycle assessment database,
were applied to convert the quantity of fuel used to
kilograms of air pollutants and GHGs.

GHGs and air
emissions

Liquefied petroleum gas
(LPG)

Emission factors from a life-cycle assessment database,
were applied to convert the quantity of LPG used to
kilograms of air pollutants and GHGs.

GHGs and air
emissions

Waste sent to landfill
Some hotels had to estimate the kilograms of waste sent
to landfill based on the volume of bins handled.

Waste

Waste sent for recycling4 N/A N/A

Water withdrawal
Not needed because the physical quantity required for our
valuation methodology is cubic metres of water
withdrawn.

Water use

Land area of hotels Not needed because the physical quantity required for our
valuation methodology is hectares of land used.

Land use

2.5. Indirect and induced impacts

The indirect and induced impacts were estimated using an economic input-output model of the Cypriot

economy which explains the relationships between the different sectors of the Cypriot economy. In particular,

the input-output model enables us to trace how industries relate to each other and, hence, how the activities of

one company are likely to stimulate economic activity elsewhere in the economy. This enables our analysis to go

beyond the direct impacts and estimate how providing services for the customers within the scope of this study

impact the wider Cypriot economy and society.

2.5.1. Cypriot input-output model

We use the World Input-Output Database’s (WIOD) input-output table for Cyprus to model economic flows in

the Cypriot economy (WIOD, 2014a).

We estimate the indirect (or supply chain) impacts using information on spending by the hotels, the ground

handler and the airport handler. From our questionnaire we know what kind of supplies each business spends

its money on to purchase inputs. The input-output model quantifies what inputs the typical business in the

4 Our methodology apportions the environmental impacts of recycling waste to the end user of the goods produced from the recycling
process, for a full explanation please see the waste valuation methodology in Section 3.3. This means that, the more waste the hotels, the
ground handler and the airport handler recycle, the lower their environmental impact will be.
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supplier’s economic sector requires for producing one unit of output. Equally, we know what inputs the

supplier’s supplier requires from other sectors to produce its own unit of output. In this way we can trace back

the inputs’ requirements through the entire supply chain, and estimate the total value of production stimulated.

This process of one company stimulating economic activity in other companies is referred to as the multiplier

effect. In addition, the input-output model used provides data on the share of revenue that constitutes value

added in the economy, including profit and wages for each sector.

We repeat these steps to estimate the induced impact. The key difference is that we use company wage data to

estimate how much production value is stimulated in the supply chain that supports the products employees

buy (e.g. accommodation, food and entertainment).

2.5.2. Inputs to the input-output model

The indirect impacts are driven by the structure of the economy and spending in each sector by the hotels, the

ground handler, the airport handler and customers. To estimate the indirect impacts, we input the money spent

by those businesses into the model. The induced impacts are driven by the structure of the economy and the

spending of the employees of the hotels, ground handler, airport handler, TUI Group as well the employees

employed by companies in the supply chains of the key businesses. Again, to estimate the induced impacts, we

input both the money spent by those businesses and employees. We now explain how each of the inputs was

estimated.

Key businesses

As part of our data collection the hotels, the ground handler and the airport handler provided information on

their spending in 2013 on different categories of suppliers. The categories were agreed with TUI Group and the

TF before the questionnaires were sent to the businesses. These categories were mapped to sectors of the input-

output model to estimate of how much was spent in each economic sector. The spending attributed to the

project scope is described in Section 2.3.

Customers

To estimate the indirect and induced impact of customers’ discretionary spend, outside of the hotels, a spending

profile of each customer type (all inclusive, full board, half board, B&B and self-catering) was based on data

from The Travel Foundation’s customer discretionary spend survey (The Travel Foundation, 2014). The total

money spent per guest night for each type of customer was mapped to the input-output sectors and multiplied

by the total number of TUI Group guest nights of each type of customer to estimate the total money spent by

TUI Group customers in the Cypriot economy.

Employees

The total spending in Cyprus by the employees of the hotels, the ground handler, the airport handler and TUI

Group holiday advisors was estimated using the total salary cost provided by the businesses, adjusted for saving

and remittance rates of Cypriot and non-Cypriot employees and for tax and social insurance payments. The

combined saving and remittance rate indicates the proportion of employees’ salaries that are not spent in

Cyprus during 2013; these were estimated separately for Cypriot and Non-Cypriot employees. Tax and social

insurance rates are based on the Cypriot tax system.

Total spending by employees of the hotels, the ground handler and the airport handler was allocated between

the sectors in the input-output model using the typical household spending patterns in Cyprus. This spending

was attributed to the project scope using the method described in Section 2.3.

Spending by employees of TUI Group in the Cypriot economy is based on salary information from TUI Group.

To attribute the spending of TUI Group holiday advisors between economic sectors a separate survey was

conducted because it was expected that holiday advisors would not spend their money in the same way as an
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average Cypriot resident. The results of the survey supported this expectation and found that the holiday

advisors spent the majority on their income of food, beverages, other retail products and transport, whereas the

typical Cypriot household spends a higher proportion of their income on housing and utilities.

2.5.3. Economic impacts from the input-output model

The input-output model groups the profit, investment and intangible elements of GVA into one measure of

economic impact. For the purpose of both the indirect and induced impacts in our analysis two indicators are

estimated:

 Profit, intangibles and investment; and

 Payroll.

2.5.4. Tax extensions used with the input-output model

The indirect and induced tax impacts were estimated using tax extensions applied to the input-output model.

The tax extensions estimate the amount of tax paid in each sector as a proportion of the total economic output

generated in that sector.

The first step in developing the tax extensions was to allocate the total value of taxes the received by the Cypriot

Government between the production, people, profit and property tax categories.

The second step was to distribute these tax receipts between the economic sectors in the input-output model.

Where possible this was done on the basis of actual tax receipts from each sector type of tax. In other cases, the

tax receipts were distributed using the most appropriate proxies, for example:

 Property taxes were distributed in proportion to the total production tax receipts in each sector;

 People taxes were distributed on the basis of the impact on total payroll in each sector; and

 Profit taxes were distributed on the basis of the impact on total value added in each sector.

2.5.5. Environmental extensions used in the input-output model

The indirect and induced environmental impacts were estimated using environmental extensions to the input-

output mode. The environmental extensions explain the scale of the environmental impact arising from each

sector per unit of output. They are estimated by dividing the total quantity of environmental indicators

associated with each sector by the total the economic output of each sector, based on WIOD data (WIOD,

2014b).

To avoid double counting of the impacts, the environmental impacts associated with the spend on electricity

and water supply by the hotels; the ground handler and the airport handler are removed from the indirect

analysis as they are already included in the direct impacts.

2.6. Summary of data used

Table 5 provides a summary of the data collected for the analysis, its source and where it has been applied in

our economic, tax and environmental analysis.
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Table 5: Summary of data used for economic, tax and environmental impacts

Data Source Quadrant
applied

Direct/
indirect/
induced

How used

Financial information
(including profit and
payroll).

Hotel questionnaire,
ground handler
questionnaire,
airport handler
questionnaire

Economic Direct Mapped to impact types
(e.g. profit) and
attributed to project
scope to estimate the
direct economic impact.

Total revenue of the
business and total
revenue associated
with TUI Group
customers within the
scope of the project.

Hotel questionnaire,
ground handler
questionnaire,
airport handler
questionnaire, TUI
Group

All All Used to attribute the total
direct economic and tax
impacts and spending by
TUI Group’s key supplies
to the scope of the
project.

Amount of money
spent with suppliers.

Hotel questionnaire,
ground handler
questionnaire,
airport handler
questionnaire

All Indirect and
induced

Used as an input to the
input-output model to
estimate the indirect and
induced impacts.

Total salary cost of
employees.

Hotel questionnaire,
ground handler
questionnaire,
airport handler
questionnaire, TUI
Group and Nordic

All Indirect and
induced

Used with saving and
remittance rates to
estimate total spending
by employees in the
Cypriot economy.

Saving and
remittance rates of
Cypriot and non-
Cypriot employees.

Hotel employee
survey (hotel
employee saving and
remittance rate used
for ground handler
and airport handler
employees)

All Indirect and
induced

Used with salary costs to
estimate total spending
by employees in the
Cypriot economy.

Typical consumer
spending patterns of
Cypriot households.

External source All Indirect and
induced

Used to allocate Cypriot
employee spending to
input-output sectors.

Saving rate,
remittance rate and
spending pattern of
TUI Group holiday
advisors in Cyprus.

TUI Group holiday
advisors survey

All Indirect and
induced

Used with salary costs to
estimate total spending
by holiday advisors in
Cyprus in each of the
input-output model
sectors.
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Data Source Quadrant
applied

Direct/
indirect/
induced

How used

Total number of
guest nights broken
down by type of
customer (all
inclusive, full board,
half board, B&B and
self-catering).

Hotel questionnaire All Indirect and
induced

Used with the survey of
customers’ discretionary
spend to estimate
spending by TUI Group
customers in Cyprus.

Hotel customer
discretionary
spending patterns.

External source All Indirect and
induced

Used with number of
customers to estimate
spending by TUI Group
customers in Cyprus in
each of sectors covered by
the input-output model.

Cypriot input-output
tables detailing how
money flows between
different sectors in
the Cypriot economy.

External source All Indirect and
induced

Business, consumer and
employee spend is input
to estimate indirect and
induced impacts. The
input-output tables
provide results in total
output, profit and total
employee compensation
in each sector.

Tax payments,
broken down by type
of tax.

Hotel questionnaire,
ground handler
questionnaire,
airport handler
questionnaire

Tax Direct Direct tax impacts.

Total value of taxes
paid in the Cypriot
economy broken
down by tax type and
total value of output
in Cypriot economy.

External source Tax Indirect and
induced

Used to estimate the
average amount of tax
paid per unit of output in
the Cypriot economy.
This is then linked to the
input-output model to
create the tax extensions.

Environmental data
including electricity
use, fuel use, water
use and waste
production.

Hotel questionnaire,
ground handler
questionnaire,
airport handler
questionnaire

Environmental Direct Used with LCA and
electricity emission
factors to estimate the
physical environmental
impact.

Emission factors of
burning fuel oils and
gas.

External source Environmental Direct Used to convert reported
quantities of fuel oil and
gas consumed into
quantities of
environmental impacts
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Data Source Quadrant
applied

Direct/
indirect/
induced

How used

Total quantity of
GHGs and air
emissions from
electricity generation
in Cyprus and total
quantity of electricity
generated in Cyprus.

External source Environmental Direct Used to estimate Cypriot
electricity emission
factors which are then
used to convert the
electricity consumption
reported into physical
environmental impacts.

Total quantities of
physical
environmental
indicators broken in
Cypriot economy and
total value of output
in Cypriot economy.

External source Environmental Indirect and
induced

Used to estimate average
quantity of each
environmental impact per
unit of output in the
Cypriot economy. This is
then linked to the input-
output model to create
the environmental
extension.

Environmental
valuation
methodologies.

External sources Environmental All Used to convert physical
quantities of
environmental impacts
into monetary values. See
environmental valuation
methodologies in Section
3 for full details.
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3. Environmental impact valuation

This section sets out our methodologies for identifying, quantifying and valuing the societal cost of the six

groups of environmental impacts in scope and explains how we have applied them to TUI Group’s operations in

Cyprus. The methodologies presented here are based on ones developed in conjunction with the academic and

business communities. We have adapted and tailored the methodologies for application within Cyprus by

adapting the scope to match the most important impacts in Cyprus and by ensuring Cypriot-specific data are

used wherever possible.

3.1. Greenhouse gases

3.1.1. Environmental and societal outcomes

The scope of measurement and valuation of all environmental impacts in this study is the national boundary of

Cyprus with the exception of GHGs’ valuation. The accepted way to value the societal cost of GHG emissions is

at the global level due to the fact that GHGs emissions will increase the global concentration of GHGs in the

atmosphere and this is also the most relevant measure to Cypriot stakeholders.

The earth’s atmosphere shields us from harmful radiation, provides us with air to breathe and traps enough

heat from the sun to enable the planet to support complex life. Scientists have long been aware of this essential

‘greenhouse effect,’ but, in recent decades, they have become increasingly concerned about potential impact of

changes in the composition of the atmosphere on the amount of heat trapped. GHGs are atmospheric

compounds that absorb and re-emit infrared radiation emitted by the earth’s surface, the atmosphere and

clouds. This property causes the greenhouse effect where heat is trapped within the earth’s surface-troposphere

system.

Data now show conclusively that the earth is warming and has been for some time. In the last 100 years, global

average surface temperatures have increased by 0.89o Celsius (IPCC, 2013). Scientists have ‘very strong

confidence’ that the net effect of human activities (and the resulting increase in the atmospheric GHG

concentration) has contributed to this warming (IPCC, 2007). Below, we set out a methodology for valuing

these costs of each GHG (such as carbon dioxide or methane) emitted in monetary terms.

There are both natural and anthropogenic GHGs. The Intergovernmental Panel on Climate Change (IPCC) lists

18 different GHGs. The six principal classes of GHGs are carbon dioxide (CO2), methane (CH4), nitrous oxide

(N2O), sulphur hexafluoride (SF6), various hydro fluorocarbons (HFCs) and perfluorocarbons (PFCs) (IPCC,

2007).

According to the IPCC’s Fifth Assessment Report on Climate Change (IPCC, 2014), there is ‘high agreement and

much evidence’ that global GHG emissions will continue to grow over the next few decades. The tourism

industry is no exception. It is responsible for 14% of global GHG emissions and these emissions are expected to

grow by 152% by 2035 (UNEP, 2014).

Under a range of scenarios, the IPCC’s Fifth Assessment Report projects that the increase in global surface

temperatures will be between 2.6o and 4.8o Celsius by the end of the 21st century. The physical impacts (and

resultant societal impacts) of this climate change are as diverse as its causes. Examples of the projected impacts

are listed in Table 6. These impacts are expected to have a significant impact on the global tourism industry

because it is such a climate sensitive industry (WTO, 2008).
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Table 6: Projected impacts of climate change (IPCC, 2007).

Impact areas Examples of projected impacts

Freshwater resources
and their management

 Drought-affected areas will likely increase in extent and heavy precipitation
events, which are very likely to increase in frequency, will augment flood risk.

 Water supplies stored in glaciers and snow cover are projected to decline which
will reduce water availability in regions supplied by meltwater from major
mountain ranges. More than one-sixth of the world’s population currently live in
these areas.

Ecosystems  The resilience of many ecosystems is likely to be exceeded by an unprecedented
combination of climate change, associated disturbances (e.g. flooding, drought,
wildfire, insects, ocean acidification) and other global drivers of change (e.g. land-
use change, pollution, over-exploitation of resources).

 Approximately 20-30% of plant and animal species (assessed so far) are likely to
be at increased risk of extinction if increases in global average temperature exceed
1.5-2.5°C.

Agriculture  Globally, the potential for food production is projected to increase with increases
in local average temperature over a range of 1-3°C. Above 3°C, it is projected to
decrease.

 Increases in the frequency of droughts and floods are projected to affect local crop
production negatively, especially in subsistence sectors at low latitudes.

Coastal systems and
low-lying areas

 Coasts are projected to be exposed to increasing risks, including coastal erosion,
due to climate change and sea-level rise. This effect will be exacerbated by
increasing human-induced pressures on coastal areas.

 Many millions more people are projected to be flooded every year due to sea-level
rise by the 2080s. The numbers affected will be largest in the mega-deltas of Asia
and Africa, while small islands are also especially vulnerable.

 Adaptation for coasts will be more challenging in developing countries than in
developed countries due, in particular, to the high costs of many forms of
adaptation.

Industry, settlement
and society

 Costs and benefits of climate change for industry, settlement and society will vary
widely by location and scale. In the aggregate however, net effects will tend to be
increasingly negative, the larger the change in climate.

 Poor communities can be especially vulnerable, in particular those concentrated
in high-risk areas, because they tend to have more limited adaptive capacities and
depend more on climate-sensitive resources such as local water and food supplies.

Health  Projected climate change-related exposures are likely to affect the health of
millions of people, particularly those with low adaptive capacity. Specific causes
include increases in malnutrition, increasing deaths due to floods, heat-waves,
storms, fires and droughts; and altered spatial distribution of some infectious
disease vectors.

 Studies in temperate areas have shown that climate change is projected to bring
some benefits, such as fewer deaths from cold exposure. Overall however, it is
expected that these benefits will be outweighed by the negative health effects of
rising temperatures worldwide, especially in developing countries.

3.1.2. Impact pathway

In order to value these environmental impacts of GHGs, we need to understand how the release of GHGs into

the atmosphere affects humans. Our impact pathway (see Figure 4) describes how these factors influence

environmental outcomes and, subsequently, people. Our impact pathway framework consists of three elements:
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 Impact drivers: the quantity of GHGs produced;

 Environmental outcomes: these include climate change; and

 Societal impacts: these include negative impacts on human health, increased food and energy costs
(which also has an economic impact), loss of coastal land and reduced enjoyment of the environment.

The three stages of the impact pathway are shown in Figure 4. This also identifies which pathways are in scope

of our analysis. The rationale behind the chosen scope is outlined later in our methodology.

Figure 4: GHG emissions impact pathway

3.1.3. GHGs in Cyprus

Currently, Cyprus has no quantitative emission reduction commitments under the Kyoto Protocol. As an EU

Member State, however, it is bound by obligations set out in the Emissions Trading Directive (European

Commission, 2012). It has also committed to the EU Climate and Energy Package Effort Sharing targets for

2013-2020 and has agreed to reduce GHG emissions by 5% in non-ETS (EU Emissions Trading System) sectors

(e.g. buildings, transport, agriculture, and other commercial activities) by 2020 compared to 2005 levels

(European Commission, 2014).

The majority of GHGs in Cyprus originate from the energy sector. In 2010, over 98% of Cyprus’ electricity was

generated by burning crude oil and petroleum products (European Commission, 2011). This explains why

Cyprus has one of the highest CO2e/kWh emission factors in the European Union (IEA, 2013).

A key driver of GHGs in the tourism sector is the electricity used in hotels. Given this, it is important to note

that the hotels included in this analysis perform better than TUI Group’s electricity consumption target. On

average, the hotels in scope use less electricity per guest night than TUI Group’s target of 24kWh per guest

night.
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3.1.4. Approach to valuing the impacts of GHGs

Obtain environmental data and quantify GHGs

The methods we have used to quantify the amount of GHGs released in TUI Group’s Cypriot supply chain are

summarised in Figure 3 in Section 2.2.

 For the hotels, ground handler and airport handler, data on electricity, gas and fuel oil use were collected

directly through questionnaires. To convert the quantity of gas and fuel oil used to quantities of GHGs,

emission factors from a life-cycle assessment database were applied. To convert the quantity of electricity

used to quantities of GHGs, we estimated emission factors for Cypriot electricity generation by dividing the

total GHGs from electricity generation by the total quantity of electricity generated.

 To estimate the quantity of GHGs produced in the supply chains of the hotels, the ground handler, the

airport handler, TUI group’s customers and its representatives, information on the amount of money spent

on different goods and services was used with an environmentally extended input-output (EEIO) model.

This is discussed in more detail in Section 2.5.

The quantities of GHGs calculated were then expressed in CO2 equivalent which takes into account the global

warming potential of the different GHGs.

Estimating the societal cost of carbon (SCC)

The core of the methodology revolves around identifying an appropriate estimate of the societal cost of carbon

(i.e., the current and future economic damage from emission of a tonne of GHGs) to estimate the value of the

current and future impacts of GHG emissions. Our approach is summarised in Table 7.

Arriving at a primary estimate of the societal cost of carbon typically involves a number of complex steps:

 Selecting an emissions scenario (typically one of the IPCC scenarios);

 Constructing a climate model to project the likely future changes in climate;

 Developing impact assessment models to quantify associated impacts on society;

 Estimating the total economic costs associated with these impacts;

 Discounting back the total cost estimate to the present-day using a social discount rate; and

 Apportioning the net present value of climate damages according to the volume of anthropogenic GHGs
emitted.

The result is an estimate of the SCC per tonne of CO2 equivalent (tCO2e).

To produce our estimate of the SCC, we chose to analyse the extensive academic literature which already exists.

Alternative approaches would have involved either:

 Undertaking a new climate modelling and valuation exercise from first principles; or

 Selecting an SCC estimate from a single study.

We chose our meta-analytic approach in preference to the alternatives for two reasons. Firstly, the SCC has

been subject to a significant amount of research by academics and government agencies - hence a new study in

the absence of new information would be of little benefit. Secondly, there is not a single preferred approach –

hence selecting a single study would be difficult to justify. Our approach is not a purely statistical meta-analysis

(since it incorporates a number of non-statistical factors), but it shares some of the benefits of a conventional

statistical meta-analysis, particularly the ability to incorporate the results of multiple studies which apply

different methods and scenarios. It also has the advantage that once a set of rules for selecting the sub-set of
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studies to be used is defined, an un-biased mechanism to update the estimate of the SCC over time is

established. This is useful as new research becomes available.

From our meta-analysis we estimate a SCC of €62 per tonne of CO2e emitted, details of the approach used to

arrive at this estimate are provided below.

Summary tables

In the following pages, we provide an overview of our approach to valuing the societal impact of GHG

emissions:

 Table 7 summarises the overall impact valuation methodology aligned with the impact pathway; and

 Table 8 provides a summary of the workings behind our meta-analysis of existing SCC estimates.
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Table 7: Overview of our impact valuation methodology: estimating societal impacts from GHG emissions

Quantify environmental outcomes and estimate societal impacts

Methods  We quantify environmental outcomes and estimate societal costs of GHG emissions in one step by drawing on the population of existing estimates
of the SCC from the extensive academic literature on the subject (see Table 8 for details).

 We select a sub-set of SCC estimates from the overall population based on criteria including the quality of the study, the age of the study and the
discount rate used;

 We then normalise our sub-set of estimates using a number of standard and transparent adjustments, see Table 8 for details;

 Finally, we estimate the mean SCC of the selected studies because it gives equal weighting to all studies. The median of the SCC estimates would
give a lower value because the distribution of the estimates contains more lower estimates, however we prefer to account for the possibility higher
impacts of climate change in order to have a conservative estimate.

 A total societal cost estimate for corporate GHGs is reached by multiplying the tonnes of carbon dioxide equivalent (tCO2e) associated with the
corporate activity by the SCC.

Key variables  The 11 key variables needed to derive our central estimate of the SCC are explained in Table 8.

Assumptions and
justification

 A series of choices and assumptions underpin the methodology for estimating SCC via meta-analysis which is explained in Table 8.

 We select the SCC as a better approximation of the impact on society from GHGs than the marginal abatement cost (MAC) or market prices. The

MAC does not measure a company’s impact on society, showing instead the cost to the company of reducing that impact at a point in time given

prevailing technology. Carbon market prices do not currently reflect the value of a company’s impact on society as a result of GHG emissions.

Instead, in the case of the European Union Emissions Trading Scheme (EU ETS) (for example), prices reflect the equilibrium in a relatively

inflexible regulated market. As such, they give the current private cost of GHG emissions for regulated installations, but are widely accepted to be

a poor proxy for the societal cost of those emissions.
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Table 8: Summary of key methodological decisions and steps in our meta-analysis

Factor Methodological choice in
estimating SCC

Assumptions and justification

Selection of a restricted sub-set of SCC estimates

Quality of
study

Only estimates from peer reviewed
studies are used.

 Peer review is the only widely accepted measure of quality applicable to studies of the societal cost of carbon. The

significant and apparently systematic difference in values (peer reviewed values are typically lower) suggests that

this is an important criterion.

Age of study Only estimates from the ten most
recently published peer-reviewed
studies in our dataset are included.

 Estimates are generally perceived to have improved in quality over time as both climate modelling and economic

damage assessment methods have improved. We, therefore, focus on more recent estimates of the SCC, while

maintaining a reasonable number of estimates to reflect the diversity of views about the underlying assumptions.

We use estimates from the ten most recently published peer-reviewed studies that conform to our methodology

choices.

Discount rate Only estimates that apply Pure
Rate of Time Preference (PRTP) =
0% are included.

We do not select SCC estimates
according to the values they use
for future economic growth rates
and the elasticity of the marginal
utility of consumption with respect
to utility.

 A discount rate is used to convert future damage costs to their present value. In established economic theory

(Ramsey F., 1928), the discount rate includes the Pure Rate of Time Preference (PRTP), a forecast of economic

growth, and the elasticity of the marginal utility of consumption with respect to utility.

 We consider it ethically defensible and aligned with notions of inter-generational equity commonly found in the

climate change literature to value the wellbeing of future generations equally to our own.

 It is not possible to select a subset of estimates that use specific values for the elasticity of the marginal utility of

consumption with respect to utility and economic growth rate because not all studies disclose this information.

However, those that do so have a sample average of 2.5%.

Treatment of
outliers

Estimates more than three
standard deviations from the mean
are excluded.

 Eliminating outliers helps to prevent extreme values from unduly distorting ‘sample statistics’. However, the

possibility of catastrophic climate outcomes (however remote) is generally accepted, and estimates of the SCC

have been observed to follow a ‘fat-tailed’ distribution. We acknowledge the likelihood of this type of distribution

by including estimates up to three standard deviations from the mean, but consider estimates outside this range to

be true outliers and exclude them from our sample statistics on this basis.
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Factor Methodological choice in
estimating SCC

Assumptions and justification

Equity
weighting

We do not select SCC estimates
according to the equity weighting
used.

Equity weighting adjusts societal costs between different economic groups in underlying studies.

No consensus exists on the appropriate method or degree of ‘equity weighting’ to use. We note that around 33% of our

sub-set use some form of equity weighting with only a small effect on their results. Therefore we do not consider

whether a study is equity weighted to be factor in whether to include or exclude a study from our sample.

Damage
valuation
approach

We do not select SCC estimates
according to the damage valuation
approach used to derive the
economic cost of climate change.

Variation in underlying studies is relatively limited and there is no consensus on the preferred method.

Methodological choice in
estimating SCC

Assumptions and justification

Calculation of SCC from the restricted population of estimates

Weighting of
estimates

A multiple estimates weighting has
been applied to values from
studies which contain more than
one estimate.

We weight studies with multiple estimates of the SCC such that the sum of the weights across all the estimates from

each study is 1. This is the approach used by Tol (2011) and prevents individual studies containing large numbers of

estimates crowding the sample and distorting the average SCC obtained towards the methods they employed. The

technique also reflects the confidence placed by the author in each estimate.

Monetary
inflation

Monetary inflation has been
addressed by inflating each SCC
estimate using World PPP-
adjusted GDP deflators.

The value of a given monetary unit typically decreases over time as a result of monetary inflation. As the underlying

studies relate to different years, the estimates need to be adjusted for monetary inflation to be comparable. World PPP

adjusted GDP deflators are calculated for inflating older SCC estimates. Not all studies publish the year for which the

SCC has been calculated for. Therefore, the inflation rate from the ‘rounded’ year of publication of each study has been

applied.

Growth rate
of SCC over
time

Growth rate of SCC assumed to be
3% per year.

When we apply the SCC to GHG emissions that occur in the future (for example, methane emissions produced as waste

decays) we have to inflate it, because the profile of anticipated climate damages is weighted into the future, and GHGs

reside in the atmosphere for a limited period, the climate impact of an additional tonne of CO2e rises over time. Three

percent is the mid-point of the IPCC estimated range (2 – 4%) for this rate of increase.
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Unit
conversion

Conversion of $/tC to $/tCO2e has
been carried out by multiplying
societal costs expressed in tC by
the fraction 12⁄44.

Estimates of the SCC from the academic literature are typically expressed in: $/tCe. We present our results in the

industry-standard units ($tCO2e). We, therefore, adjust for the difference in weight between a single atom of carbon

(atomic mass = 12u) and a molecule of CO2 (molecular mass = 44u) by multiplying the values in $/tCe by 12/44.

Distribution
of data

No fitted distributions are applied
for the purpose of producing the
SCC.

The sub-set of estimates selected (after applying the criteria set out above) does not clearly fit a specific distribution.

We, therefore, consider it more transparent to use unfitted data to derive our averages.
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3.2. Air emissions

3.2.1. Environmental and societal outcomes

Unlike greenhouse gas emissions, which contribute to climate change on a global scale, the impacts of air

pollution are principally local or regional. And local or regional factors, such as weather conditions and

population density, influence the severity of impacts from air pollutants.

Air pollution can be subdivided into ‘primary pollutants’, which directly cause negative impacts on the

environment and people, and ‘secondary pollutants’, which result from reactions between primary pollutants

and other gases under certain conditions, and which subsequently also have negative impacts on the

environment and people.

The most significant primary and secondary pollutants (in societal cost terms) are listed in Table 9 (in no

particular order).

Table 9: Primary and secondary air pollutants

Primary air pollutants Secondary air pollutants

 Particulate matter (PM): PM refers to a
range of different types of solid particles that are
suspended in ambient air. PM is produced from
burning of biomass and fossil fuels and the
creation of dust from agriculture or industry. PM
is classified according to particle size: PM10

refers to coarse particulate matter (particles with
a diameter of 10 micrometres or less); PM2.5

refers to fine particulate matter (particles with a
diameter of 2.5 micrometres or less). PM10 is
expressed exclusive of PM2.5 in this document
(and associated analyses) to avoid double
counting.

 Volatile Organic Compounds (VOCs):
VOCs comprise a wide range of organic
compounds which have a high vapour pressure
under normal atmospheric conditions, for
example Benzene, aliphatic hydrocarbons, ethyl
acetate, glycol ethers, and acetone. They are
released in large quantities as a result of human
activities such as the use of solvents in industrial
processes, as well as from some natural
processes.

 Mono-nitrogen oxides (NO and NO2,
commonly referred to as NOx): These are
naturally present in the atmosphere but are also
released in large quantities through the
combustion of fossil fuels and particularly
transport fuels.

 Sulphur dioxide (SO2): SO2 is released
through the processing of sulphurous mineral
ores and from many industrial processes which
involve burning of sulphurous fossil fuels. The
vast majority of SO2 in the atmosphere comes
from human sources.

Major secondary pollutants include:

 Sulphates (SO4
-) and nitrates (NO3

-): These
are formed from SO2 and NOx respectively and
are both types of PM2.5.

 Ammonium (NH4
+): Ammonia production is

mainly a result of agriculture, particularly from
the waste of cattle and other livestock. Some
nitrogen-based fertilisers can also result in NH3

emissions to air. NH3 is largely deposited into
soil or water soon after emission, but a small
portion may react with ambient air to form
ammonium ions (NH4

+) which also contribute to
PM2.5.

 Ozone (O3): Ozone is formed via a non-linear
reaction between VOCs and NOx in the presence
of sunlight.
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Primary air pollutants Secondary air pollutants

 Carbon monoxide (CO): CO is released
through combustion of fuels and is also a by-
product of numerous industrial and agricultural
processes.

Environmental and societal outcomes

Emissions of air pollutants increase their concentration in the atmosphere. This reduces ambient air quality

directly and causes secondary phenomena such as smog and acid rain. These outcomes can adversely affect

people in various ways:

 Human health: Respiratory diseases lead to large societal costs from air pollution. These damages include
increased incidents of chronic diseases such as asthma and bronchitis and, in some cases, premature
mortality from cardiovascular diseases, pulmonary diseases and lung cancer.

 Visibility: Air emissions, particularly PM and O3 precursors, contribute to reduced visibility through the
formation of smog. Reduced visibility affects various forms of navigation and also reduces people’s
enjoyment of recreational sites and the neighbourhoods where they live (i.e. disamenity).

 Agriculture: Changes in the atmospheric concentration of certain gases can negatively impact the growth
of crops leading to reduced yields. Acid rain can damage crops directly and can also acidify soils with
impacts on future growth.

 Forests and timber: Changes in the atmospheric concentration of air pollutants can cause visible
physical changes in tree growth and also affect metabolism at the cellular level. Prolonged impacts can
severely impact on forest health. Acid rain directly damages forests and soils and can result in reductions in
timber production.

 Built environment: Acidic components in the air and in acid rain can corrode materials used in
construction (e.g. limestone, certain metals) and may lead to structural damage over time. Particulates can
discolour property leading to reductions in aesthetic and cultural quality.

 Other ecosystem services: Reduced air quality and increased acid rain damage to forests and bodies of
water can lead to reduced recreational enjoyment of the natural environment (other than amenity).

Factors affecting the impact on people of air pollution

Factors beyond the total mass of pollutants emitted materially affect the societal impacts from these emissions.

For example, strong winds may disperse pollutants away from heavily populated areas or heavy rainfall may

cause PM to be rapidly deposited, giving only a small dose to each person. Table 10 presents the key variables

known to influence the different potential environmental and societal outcomes resulting from air pollution

emissions.
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Table 10: Key variables known to influence environmental outcomes from air pollution

Outcome Variable

All outcomes Meteorological conditions that influence dispersion (wind speed and direction,

mixing height)

Ambient concentrations of pollutants

Health Population density of the region (i.e., number of people in contact with pollutant)

Agriculture, forestry and

timber

Yields and types of crops and forests in the region

Visibility Quality of vista, local preferences

3.2.2. Impact pathway

In order to value the environmental impacts linked to TUI Group’s customers in Cyprus in 2013, we need to

understand how the release of air pollution into the atmosphere affects humans. Our impact pathway (see

Figure 5) describes how these factors influence environmental outcomes and subsequently impact people. Our

impact pathway framework consists of three elements:

 Impact drivers: the type and quantity of air pollutants emitted;

 Environmental outcomes: increased concentrations of pollutants in the atmosphere leading to reduced
air quality; and

 Societal impacts: these include negative impacts on human health and reduced enjoyment of the
environment.

The three stages of the impact pathway are shown in Figure 5. This also identifies which pathways are in scope

of our analysis. The rationale behind the chosen scope is outlined later in the methodology.
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Figure 5: Air pollution impact pathway

1) Human health:
Increases in respiratory or cardiac illness

and premature deaths attributable to
decreased air quality

3) Agriculture
Change in crop yield attributable to
change in air quality and acid rain

5) Man-made materials
The loss of material due to Increased

corrosion

4) Forests and timber
Changes in growth of forests and

plantations attributable to changes in air
quality and acid rain

2) Visibility
Costs for shipping and aviation as well as

reductions in the recreation and
residential amenity value

6) Other ecosystem services

Damage to ecosystem associated with air
pollution and knock-on societal impacts
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3.2.3. Air pollution impacts in Cyprus

Air pollution has significant consequences on human health and the environment. In Europe, air quality has

improved over recent decades as emissions of many air pollutants have decreased substantially. However, air

pollution concentration levels in Cypriot cities regularly exceed the relevant limits set by EU Regulations and air

quality problems continue (Department of Labour Inspection, 2014).

In 2012 there were significant quantities of Nitrogen Oxides (NOx), 21,000 tonnes, and Sulphur Dioxide (SO2),

16,200 tonnes, emitted in Cyprus (Statistical Service of Cyprus, 2014a). The tourism sector5 accounted for

10.9% of total electricity demand in 2013, which a significant driver of emissions from the energy sector

(Statistical Service of Cyprus, 2014c). Other significant air pollutants include Non-Methane Volatile Organic

Compounds (VOCs) with total emissions of 9,300 tonnes in 2012, driven by the energy sector (20% of total

VOCs emissions) and the agriculture sector (24% of total VOCs emissions) and Ammonia (NH3) with 4,950

tonnes mainly driven by the agriculture sector (92% of total NH3). PM emissions that lead to negative health

impacts are caused by traffic and industrial processes; in 2012 PM10 emissions totalled 2,780 tonnes (Statistical

Service of Cyprus, 2014a).

3.2.4. Prioritising which impacts to quantify and value

This section outlines the environmental outcomes and societal impacts from air pollution that we quantify and

value in this methodology. The section also identifies those impacts which are beyond the scope covered by this

paper.

We base our materiality assessment on previous large scale assessments in the EU and US, as we are not aware

of any Cypriot specific valuation studies. For example, the UK Government (Defra, 2011a) focuses its analysis

5 Described as “Accommodation and food services” in the Cypriot Government data.
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only on health impacts from PM (from different industries), NOx, SOx and NH3.6 ExternE, an EU wide study of

externalities from industry, considered the same pollutants as well as VOCs. It included impacts on agriculture

and buildings as well as health in its valuation, although it notes health impacts are “by far the largest part of

the total” (ExternE 2005).

One of the most detailed studies of the societal impacts of air pollution to date was conducted in the US by

Muller and Mendelsohn (2007). A summary of their findings is presented in Table 11. The findings are

consistent with those of other EU, US and OECD studies (including Pope et al. 1995, ExternE 2005, OECD

2009, Defra 2011a); mortality and morbidity effects dominate the societal costs (together representing 94.5% of

the total).

Table 11: Illustrative study of estimated societal costs of air pollutants in the US (USD billion per
year)

Health –

Morta-
lity

Health -

Morbidity

Agricul-

ture

Forestry

and
timber

Visibility Built

environ-
ment

Recreation Total % of

societal
costs

PM2.5 14.4 2.6 0.4 17.4 24%

PM10 7.8 1.3 9.1 12%

NOx 4.4 0.8 0.7 0.05 0.2 0.03 6.2 8%

NH3 8.3 1.5 0.2 10.0 14%

SO2 16.1 2.9 0.4 0.1 19.5 26%

VOC 9.6 1.8 0.5 0.03 0.2 12.1 16%

Total 52.8 17.4 1.2 0.08 2.7 0.1 0.03 74.3

% of
societal
costs

71.1% 23.4% 1.6% 0.1% 3.6% 0.1% 0.0%

Source: Muller and Mendelsohn (2007)

On the basis of these studies, we focus our detailed assessment primarily on health impacts and also include a

more basic assessment of the impacts on agriculture and visibility – discussed in more detail below. We do not

include the less material impacts on forestry and timber, the built environment and other ecosystem services,

including recreation in our assessment.

Impacts covered by this methodology paper

Health impacts

Our priority focus in this analysis is the impact of air pollution on health. The type and extent of damages

caused by air pollution are regionally specific. Of the main pollutants, PM (both direct emissions and secondary

PM from NOx, SO2 and NH3) has the most significant impact on health (Pope et al., 1995). Direct PM emissions

and the contribution of other gases to PM (SO2, NOx, NH3) as secondary pollutants are, therefore, addressed in

detail using an air dispersion model. Direct health impacts of SO2 are also considered in the dispersion model.

The health impacts of low level O3, formed from VOCs and NOx, are also important.7 The chemical relationship

between VOCs, NOx and the formation of O3 is non-linear and considered too complex to model without

detailed location-specific information (Ostro, 1994). In the absence of a Cypriot specific study on the formation

of O3 from NOx and VOCs, we use a multivariate transfer function derived from Muller and Mendelsohn’s

(2007) results from the US.

6 Defra Damage Costs are intended for use in cost-benefit analysis as per the HM Treasury’s Green Book guidance, see:
https://www.gov.uk/air-quality-economic-analysis
7 This methodology does not attempt to quantify any potential indoor health impacts of VOCs. These are considered to be an aspect of
employee working conditions and would therefore be addressed when considering the social impacts of a business.
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Visibility and agriculture

The societal costs of reduced visibility and agricultural losses are significantly smaller than those on human

health due to air pollution. They contribute just 3.6% and 1.6% of the societal cost of air pollution respectively

in Muller and Mendelsohn’s (2007) study of the U.S. In the absence of a similar materiality of assessment in

Cyprus, we assume that the societal cost of reduced visibility and agricultural loss are a similar proportion of

the total societal cost of air pollution in developed countries.

Without adequate inventories to characterise exposure to pollutants and local preferences, it is difficult to

estimate the societal cost of impacts on agriculture and impaired visibility. However, benefit transfer of values

between locations indicates potential impacts. Recognising that this is a more uncertain approach, but

following discussions with Muller, we believe a benefit transfer approach is acceptable given the low materiality.

We estimate the Cypriot specific impacts of reduced visibility using a multivariate transfer function and

estimate the impacts on agriculture using an adjusted value transfer approach.

Impacts covered in other impact areas

Greenhouse gas emissions

Greenhouse gas emissions are considered separately in the Section 3.1.

Impacts not covered in this methodology

Two impacts are not covered by our methodology:

 Forests and timber, built environment, and recreation: These impacts are considered immaterial
relative to the impacts described above. Together, they represent less than 0.5% of the total societal cost in
Muller and Mendelsohn’s (2007) analysis8. They are, therefore, omitted from this methodology.

 Carbon monoxide (CO): CO is a toxic gas which, if inhaled in sufficient quantities, can be fatal. It can
have societal impacts via inhalation indoors and outdoors and through its contribution to O3 formation.
However, we exclude it from our methodology on three counts:

- CO is particularly dangerous in indoor environments, which are outside the scope of this methodology.

Indoor air quality would be considered as part of employee working conditions when evaluating the

societal impacts of a relevant business.

- Regulations requiring vehicles to be fitted with catalytic converters have significantly reduced the

dangers from carbon monoxide in the urban environment in many countries, such that emissions are

now quite low (EEA, 2013).

- The close relationships between CO, NOx, and VOC pathways to O3 formation make it difficult to avoid

double counting the secondary impacts. Reflecting this, CO is excluded from Muller and Mendelsohn’s

(2007) analysis, Defra’s (2011a) air emissions damage cost methodology, and ExternE (2005) analyses.

3.2.5. Approach to valuing air pollution impacts in Cyprus

Obtain environmental data

The methods we have used to quantify the amount of air pollutants released in TUI Group’s Cypriot value chain

are summarised in Figure 3 in Section 2.2. For the hotels, ground handler and airport handler data on

electricity, gas and fuel oil use were collected directly through questionnaires. To convert the quantity of gas

and fuel oil used to quantities of pollutants, emission factors from a life-cycle assessment database were

applied. To convert the quantity of electricity used to quantities of pollutants, we estimated emission factors for

8 Our category ‘built environment’ is equivalent to Muller and Mendelsohn’s (2007) category ‘man-made materials’.
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Cypriot electricity generation by dividing the total emissions from electricity generation by the total quantity of

electricity generated.

To estimate the quantity of air pollution produced in the supply chain of the hotels, the ground handler, the

airport handler, customers and TUI Group representatives, information on the amount of money spent on

different goods and services was used with an environmentally extended input-output (EEIO) model. This is

discussed in more detail in Section 2.5.

Quantify environmental outcomes and value societal impacts

Environmental metric data on air pollution are the starting point for this part of our methodology. Hence, the

methods for collecting or estimating these data are not exhaustively covered. However, for the purposes of

valuation, it is important to understand how other factors - such as meteorological and demographic variation -

influence the consequences of emissions. This is summarised in Table 12 which describes the elements of each

of the major valuation modules in turn:

1. Primary pollutant health impacts (PM, NOx, SOx, NH3);

2. Secondary O3 health impacts;

3. Visibility impacts; and

4. Agricultural productivity impact.
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Table 12: Overview of our impact valuation methodology: estimating societal impacts from air emissions

Quantify environmental outcomes Estimate societal impacts

Health valuation module from SO2 and primary and secondary PM (primary pollutants: PM, NOx, SO2, and NH3)

Methods  Lagrangian puff air dispersion model determines change in primary and

secondary pollutant concentrations over a specified area.

 Dispersion model considers local meteorological conditions as well as the

persistence in air of pollutants in estimating the dosing.

 An estimate of the number of people affected is produced by overlaying a

population grid describing the demographics in the location of interest.

 Dose-response functions estimate health outcomes for

populations exposed to pollutants.

 To value specific morbidity health outcomes Willingness

to Pay (WTP) estimates from peer reviewed literature are

used.

 For mortality, the OECD estimate of the value of a

statistical life (VSL) is used.

Key

variables
 Meteorological conditions: wind speed, precipitation, mixing height for Cyprus.

 Demographics: Cypriot population density and distribution.

 Population density and baseline mortality rate.

 Value of Statistical Life (VSL).

Assumptions

and

justification

 Air dispersion is modelled using Sim-Air ATMOS 4.0 which can account for local

meteorological and demographic conditions in its modelling. Sim-Air ATMOS

4.0 is a simplified version of a US National Oceanic and Atmospheric

Administration model adapted for relatively rapid assessment.

 We develop average coefficients for application to three types of stationary

source (inner city, urban industrial and rural) and one type of mobile source

(transport).

 We assume pollutant concentration changes can be described as a linear function

of emissions. This linear ‘source-receptor’ modelling technique is well

established in the literature (ExtnerE, 2005).

 We model health impacts using linear dose response

functions for pollutant exposure.

 A linear function assumes that emission concentrations

are already above any damage threshold, such that any

addition of pollution in the environment causes an

impact. Linear functions are considered reasonable and

widely applied (ExternE, 2005, World Bank, 2008) and

are the most appropriate for globally applicable

approaches because determining whether pollutants are

below any damage threshold requires data on ambient

concentration and biogenic emissions which are not

widely available.
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Health valuation module from secondary O3 formation (primary pollutants: NOx and VOCs)

Methods Environmental outcomes and societal impacts are evaluated in one step using a multivariate transfer function, which extends Muller and

Mendelsohn’s (2007) societal cost estimates beyond the US to give global coverage, using Cypriot contextual data.

The transfer function estimates the societal cost of air pollution as a function of ambient O3 concentration, Cypriot national income and Cypriot

population density.

Key

variables

Environmental data: Cypriot ambient O3 concentration.

Cypriot national income data.

Cypriot population density.

Assumptions

and

justification

Secondary pollutant formation is too complex to model directly and, therefore, expanding on existing damage cost estimates is more practical for this

level of assessment, given the materiality of secondary O3 impacts.

A transfer function based on one of the most comprehensive assessments of air pollution societal costs to date is used as a substitute for a model of

atmospheric chemistry.

Extrapolating a transfer function from US based societal costs assumes:

The physiological impacts derived from US data are applicable to the rest of the world. This is reasonable, because the effects of air pollutants on the

health of a given population are driven by human physiology and are therefore relatively consistent between countries.

The societal cost varies with ambient O3 levels and income levels. This is reasonable, because both of these variables show significant variation in the

US sample, providing a credible basis for estimation of societal costs elsewhere.

Visibility valuation module (primary pollutants: PM, NOx, NH3, SO2, VOCs)

Methods Environmental outcomes and societal impacts associated with the willingness to pay (WTP) to reduce visibility impairment from air pollution are

evaluated in one step using a multivariate transfer function, which extends Muller and Mendelsohn’s (2007) US societal values to give global coverage

subject to the availability of local contextual data.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 34

The transfer function provides an estimate of the societal cost of reduced visibility as a function of ambient O3 concentration, local income local

population density, temperature and rainfall.

Key

variables

Environmental data: Cypriot ambient O3 concentration.

Cypriot temperature and rainfall data.

Cypriot national income data.

Cypriot population density.

Assumptions

and

justification

Visibility-impairing pollutant formation is complex to model directly on a global scale. Therefore, drawing on existing damage cost estimates is

preferred to give an approximate indication of impacts.

Extrapolating using the transfer function from U.S. based societal costs assumes:

The relationships between visible distance and air pollutants implied by US data are applicable to the rest of the world. This is reasonable as the

chemical reactions in the atmosphere which form smog and reduce visibility will be consistent around the world.

The societal cost of visibility harms will vary with ambient O3 concentration, local income, population density, temperature, and rainfall. Each of

these factors shows significant variation in the US sample, providing a basis for estimating a function to describe how WTP changes based on these

variables that can be applied elsewhere.

Agricultural productivity valuation module (primary pollutants: NOx and VOCs)

Methods

Environmental outcomes and the impacts on reduced agricultural productivity are evaluated in one step using value transfer.

We take the average of the marginal damage costs from Muller and Mendelsohn’s (2007) US dataset and adjust it for purchasing power differences

between countries. This is a highly approximate estimate, as it does not control for the relative scale of agricultural activities across countries, as

discussed in the assumptions and justifications below.

Key

variables
Cypriot national income data.
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Assumptions

and

justification

The impacts of air pollution on agriculture are affected by a large number of variables which are complex to model directly.

It was also not possible to adequately represent these variables using a multivariate transfer function from Muller and Mendelsohn’s (2007) US

dataset because the range of crops used in their analysis is not sufficiently representative of global crop types which are known to be sensitive to air

pollution.

We therefore opt for a simple and transparent value transfer approach, taking the average of marginal damage cost estimates from Muller and

Mendelsohn’s (2007) and adjusting these internationally for purchasing power parity.

Ascribing a value to impacts on agriculture acknowledges that an impact exists, and consistent with the study on which it is based, the impact tends to

have very low materiality in our results.
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3.3. Solid waste disposal

3.3.1. Environmental and societal outcomes

Solid waste disposal methods

For solid waste disposal, the type of waste and the method of its disposal are key factors that affect the

environmental outcomes.

Solid waste is typically classified as either:

 Hazardous waste: this is defined as particularly dangerous or damaging to the environment or human
health, usually through inclusion on an official listing by the relevant regulator; and

 Non-hazardous waste: this covers all types of waste not classified as hazardous.

Our methodology covers four different treatment approaches:

 Landfill is the disposal of solid waste in specially designated areas. Waste (except inert waste) decomposes
in landfill sites to produce GHGs, and leachate (liquid released from landfill sites, principally due to
infiltration by rainfall). The presence of the landfill also has a disamenity impact for surrounding residents
and visitors to the vicinity. Landfill quality varies dramatically and covers everything from unmanaged
dumpsites where leachate and GHGs can escape unabated into the environment at one end of the spectrum
to carefully managed, impermeably lined, sanitary landfills where these emissions are collected and
processed, and in some cases combusted to generate electricity.

 Incineration involves the combustion of solid waste which produces various flue gases and residual fly
ash. Fly ash may be disposed of in landfill sites or used as a construction aggregate. The heat produced by
incineration may be recovered to produce electricity. Incineration has the potential to produce disamenity
effects from the undesirable aesthetic qualities of waste incinerators (see below).

 Recycling involves the disassembly and processing of solid waste to constituent materials for reuse. It
uses energy and results in production-grade materials. Use of recycled raw materials avoids the
consumption of energy and materials that would otherwise be required to extract and process virgin raw
materials. The impacts of recycling are allocated to the company demanding the recycled raw material and
are captured in the supply chain of those companies. Our data collection indicated that on average the
hotels recycled 25% of their waste. This waste is then used as an input to production for another process.
The impacts of the recycling process of this waste are treated as any other industrial process; this means
that, for each kilogram of waste a business recycles instead of sending to landfill, its environmental impact
will be lower.

 Specialist processing happens where local regulation mandates or recommends specialist treatment of
solid waste products, particularly hazardous waste (such as hydrocarbons and radioactive waste). The
nature of the treatment and the resulting impacts are highly specific depending on the situation and
requires more than a generalised methodology.

Impacts on society

These waste disposal practices potentially lead to several environmental outcomes which bring adverse societal

impacts including:

 Disamenity: The loss of environmental quality resulting from the presence of a waste management site.
The presence of waste sites can lead to a range of aesthetic changes in the environment that detract from
people’s wellbeing, especially if they live in the immediate vicinity, including through visual intrusion,
odour, noise, and pests.

 Leachate release: The release of liquid produced in landfill sites, principally due to the infiltration of
rainfall. As waste breaks down, the liquids produced can percolate through the landfill and contaminate the
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soil and local ground and surface water. This has the potential to affect agricultural output adversely, as
well as the health of ecosystems and the local population.

 Climate change: Waste disposal and degradation in landfills and incineration of waste contribute to
climate change by releasing GHGs, principally methane, into the atmosphere (see 3.1 Greenhouse gases:
environmental valuation methodology).

 Air pollution: The emission into the air of substances that reduce air quality (see 3.2 Air pollution:
environmental valuation methodology). In the context of waste disposal, reduced air quality is a by-product
of incineration. Societal costs tend to be dominated by health impacts, but visibility, agriculture, forests,
the built environment and amenity value are also affected. The most relevant pollutants to waste disposal
include particulate matter (PM2.5 and PM10), nitrogen oxides (NOx), sulphurous oxides (SOx), carbon
monoxide (CO), ammonia (NH3), volatile organic compounds (VOCs), heavy metals and dioxins. Cyprus
has no municipal incineration capacity (EEA, 2013b), therefore, these impacts are not included in our
analysis. There are also air pollutants released from landfill sites, primarily hydrogen sulphide (Heaney et
al. 2011). These lead to the bad odour associated with landfill sites and the impact of this is captured in our
estimate of disamenity.

3.3.2. Impact pathway

In order to value the environmental impacts, we need to understand how the treatment and disposal of solid

waste affect humans. Our impact pathway (see Figure 6) describes how these factors influence environmental

outcomes and subsequently impact people. Our impact pathway framework consists of three elements:

 Impact drivers: the type and quantity of waste produced and its treatment;

 Environmental outcomes: these include climate change, reduced air, water or landscape quality; and

 Societal impacts: these include negative impacts on human health and reduced enjoyment of the
environment.

The three stages of the impact pathway are shown in Figure 6 overleaf. This also identifies which pathways are

in scope of our analysis. The rationale behind the chosen scope is outlined at the end of this paper.

3.3.3. Solid waste disposal impacts in Cyprus

Cyprus has a relatively high municipal waste per capita rate (750kg/capita in 2010) compared to the European

Union average of 500kg/capita (EEA, 2013a). TUI Group’s “Guidelines for Environmental Sustainability in

Hotels” suggest the importance that its hotels follow the waste hierarchy of reduce, reuse and recycle. The aim

is to mitigate the quantity of waste produced and the impacts of disposing of that waste. There is, however, still

some waste production that has to be collected and either disposed of or recycled by the Cypriot waste system.
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Figure 6: Solid waste impact pathway

The method of treating solid waste influences the type and severity of the environmental outcomes. There has

been a significant drive by the Cypriot Government to increase recycling rates and reduce the amount of waste

that goes to landfill. Recycling rates have increased from under 10% in 2000 to over 20% by 2010. The hotels in

scope of our analysis recycled 25% of their waste in 2013 so they are performing better than the Cypriot average

in 2010. The Cypriot Government has set a target of 50% by 2030 (EEA, 2013b). Despite this, Cyprus relies on

landfill sites to dispose of its solid waste. It has no municipal incineration capacity (EEA, 2013b).

Cyprus, as an EU member state, has implemented the EU Landfill Directive in 2002. However, in 2012 the EU

Commissions urged Cyprus to comply more closely with the Directive. It stated that, although a number of

landfills sites that did not comply with the regulation had been rehabilitated or closed down, six sites in the

Nicosia and Limassol area still did not comply with the Directive (European Commission, 2012). Within the

scope of this analysis, we are not able to assess whether any of the waste from TUI Group’s key suppliers (the

hotels, the ground handler and the airport handler) is being sent to these badly managed landfill sites. This

would involve a more in-depth analysis.

Littering and fly tipping are also continuing problems in Cyprus, which the Government and municipalities

have taken steps to deal with. There is very little publically available data on the frequency or impact of littering

and fly tipping in Cyprus; however in September 2013, the Cyprus Mail published an article on the topic. It

described how some municipalities, including Strovolos and Litsia, are educating residents on how to dispose of

waste properly and increasing doorstep waste pick up services. There are also plans for the creation of 38 green

zones where Cypriots can dispose of any unwanted goods in a safe and legal manner by 2015 (Cyprus Mail,

2013). As littering and fly tipping are illegal activities it is difficult to quantify any occurrences and, therefore,

we do not estimate its impacts.
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3.3.4. Prioritising which impacts to quantify and value

This section outlines the key solid waste disposal impact areas and pathways that we quantify (in biophysical

units) and value (in monetary terms). It also defines those impact areas and pathways that are beyond the scope

of this methodology.

The specific impacts that this methodology covers and excludes are summarised in Table 13.

Table 13: Summary of valuation priorities

Impact Quantified Valued

Incineration Landfill Incineration Landfill

Disamenity  Not relevant   Not relevant 

Leachate  Not relevant   Not relevant 

Greenhouse

gas emissions

 Not relevant   Not relevant  (See Section 3.1)

Air pollution  Not relevant  Not relevant  Not relevant  Not relevant

Specialist

processing

 Not relevant  Not covered  Not relevant  Not covered

Littering and

ocean waste

 Not relevant  Not covered  Not relevant  Not covered

The next section sets out the rationale for the chosen scope and we then explain how the impacts on society are

estimated in the Cypriot context.

Impacts covered by this methodology

Our methodology focuses on two main impacts:

 Disamenity includes unpleasant odours, visual intrusion, noise and pests. The academic literature
consistently shows that the societal costs from disamenity can be significant in the areas surrounding waste
disposal sites (e.g. as indicated by a fall in house prices).

 Leachate from landfill can result in material impacts if a site is not properly managed. Impacts vary
depending on the characteristics of the landfill site (e.g. whether it has a liner system that can adequately
contain leachate) and the quantity and composition of leachate which varies over time and is particularly
dependent on waste composition and weather conditions (COWI, 2000a).

It also covers GHG emissions which are produced by the decomposition of waste materials at landfill sites. The

contribution of these emissions to climate change is covered in Section 3. This includes a range of negative

consequences, including impacts on health, damage to crops and infrastructure, and disruption to ecosystems.

Impacts not relevant to Cyprus

Incineration

There is no municipal incineration capacity in Cyprus so the impacts that typically arise from incineration are

not relevant in the context of this project (EEA, 2013). They are, therefore, excluded from this analysis.
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Impacts covered elsewhere

Subsidy cost of waste management

The societal costs in relation to waste collection and disposal (i.e. the additional net costs to the public sector of

providing waste collection and disposal services to meet the demand of TUI Group customers visiting Cyprus in

2013) are captured in the societal impact quadrant of our TIMM analysis. A full explanation of how we have

assessed this impact is provided in the societal impact methodology.

Recycling

As discussed in Section 3.3.1, the impacts associated with recycling waste into a usable product are attributed to

the end user of that product. If a business increases the proportion of waste it recycles, the environmental

impact attributed to it will decrease.

Impacts not in scope

Specialist processing

The materiality of specialist waste processing is highly dependent on the type of waste (e.g. radioactive waste)

and the business in question. The operations of TUI Group and its suppliers are not thought to produce

significant quantities of specialist waste.

Littering and fly tipping

Our methodology does not cover the impacts caused by littering, ocean waste or persistent plastics. These could

include disamenity, ecosystem degradation and human and eco toxicity. While there is some limited research

into the extent of these impacts (see for example, UNEP, 2014), there is insufficient data and information on the

frequency and impacts of littering in Cyprus.

3.3.5. Approach to valuing solid waste impacts in Cyprus

Obtain environmental data

The methods we have used to quantify the amount of solid waste used in TUI Group’s Cypriot supply chain is

summarised in Figure 3, in Section 2.2. For the hotels data were collected directly through questionnaires. To

estimate the quantity of waste produced in the supply chain of the hotels, the ground handler, the airport

handler, customers and TUI Group representatives, information on the amount of money spent on different

goods and services was used with an environmentally extended input-output (EEIO) model. This is discussed in

more detail in Section 2.5.

Table 14: Waste metric data

Impact driver (emission or resource use) Environmental metric data

Solid waste disposal Metric tonnes of hazardous waste

Metric tonnes of non-hazardous waste

Limitations and uses of EEIO modelling for waste related GHGs

We use and EEIO model to estimate the GHG emissions associated with waste from each sector in the economy.

Typically, these emissions are included within the emission intensity of each ‘parent’ sector, rather than being
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aggregated and assigned to the waste management sector. The emissions calculated by an EEIO model are,

however, likely to be incomplete because the environmental extensions in EEIO models generally rely on in-

year estimates of GHGs from sectors (i.e. they do not include the projected emissions over the lifetime of waste

decomposition). This means that the GHG emissions estimated using an EEIO model are likely to be significant

underestimates.

It is, therefore, necessary to calculate the emissions profile of the waste separately, as described here. As it is

generally not possible to disaggregate the EEIO in-year waste emissions from the rest of a sector’s emissions,

there will be some double counting in the results. We prefer to slightly over- than significantly under-estimate

impacts so we include both the EEIO results and the CH4 emissions calculated separately (as presented above)

thereby including the total GHG profile of the waste.

Quantify environmental outcomes and value societal impacts

We have not identified any research that provides estimates of the societal costs we are seeking to consider. Our

methodology for estimating the societal cost of the environmental outcomes from solid waste disposal is

summarised in Table 15. The table includes one section on each of the three relevant pathways:

 GHGs from landfill;

 Disamenity from landfills sites; and

 Leachate from landfills.

The left hand column covers the quantification of environmental outcomes and the right hand column

summarises how these outcomes are subsequently valued.
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Table 15: Overview of our impact valuation methodology: estimating societal impacts from solid waste

Quantify environmental outcomes Estimate societal impacts

GHGs from landfill

Methods  Environmental outcomes (contribution to climate change) and the societal impacts associated with these are
evaluated in one step by applying the societal cost of carbon (SCC) to net GHG emissions (see Section 3.1).

 Net GHG emissions from waste are estimated as follows:

o GHG emissions (principally CH4) from waste sent to landfill in 2013 are estimated over 90 years using the
Intergovernmental Panel on Climate Change (IPCC, 2000a) Waste Model based on the mass and type of
waste, and the conditions of the landfill. We consider the emissions over 90 years because we assume that
waste sent to landfill in 2013 breaks down over a 90 year period.

o The present value of the associated impacts is then calculated by applying a social discount rate of 2.5% to
be consistent with the social discount rate applied in our GHG valuation methodology, see Section 3.1.4.

o There is no evidence of methane captured at landfill sites in Cyprus, therefore net methane emissions are
assumed to be equal to gross methane emissions.

 See Greenhouse gases

methodology in Section 3.1.

Key variables  Quantity of waste sent to landfill sites in Cyprus in 2013 provided by the hotels, the ground handler and the airport

handler.

 Quantity of waste sent to landfill sites in the supply chain of these businesses estimated by the input-output model.

 IPCC Waste Model parameters, including climate, landfill characteristics, and organic carbon content for relevant

waste types.

 See Greenhouse gases

methodology in Section 3.1.

Assumptions

and

justification

 Assumptions underpinning the SCC can be found in the Greenhouse gases methodology in Section 3.1 .The IPCC

model is representative of all landfills in Cyprus.

 See Greenhouse gases

methodology in Section 3.1.
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Quantify environmental outcomes and estimate societal impacts

Disamenity (landfill and incineration) impact pathway

Methods  Disamenity quantifies the environmental outcome and values the societal impacts in a single step, hence merged columns.

 Environmental outcomes (increases in odour, noise and changes to visual amenity) and societal impact are evaluated in one step using a hedonic

pricing model which uses price information from a surrogate market (in this case the housing market) to measure the implicit value of a non-market

good or bad (in this case the disamenity associated with living near a waste management site).

 We have developed a multivariate hedonic transfer function based on a meta-analysis of hedonic pricing studies from the academic literature.

 This function is used to estimate the WTP (to avoid disamenity) based on hedonic coefficient, local average house prices and the household density.

 Societal cost of disamenity is for a disposal facility is adjusted to give an estimate per tonne of waste sent to the facility based on site lifetime and waste

flow data.

Key variables  The estimated coefficients from underlying hedonic pricing studies which describe the degree to which waste disposal sites affect house prices around

the point of waste disposal.

 House prices, housing (and, therefore) household density around waste disposal facilities (using national average data if unavailable), flow of waste to

sites, remaining lifetime of disposal site (default if unavailable), housing market discount rate.

Assumptions

and

justification

 House price differentials (at given distances from the site) relative to house prices not in close proximity to waste management sites are assumed to

reflect the societal costs of disamenity of waste facilities, controlling for other factors which affect house prices. This is currently the standard approach

used by academics and governments.

 A hedonic transfer factor is derived from six previous primary studies across five countries which estimate how proximity to waste management

facilities affects house prices for a given average house price and household density. We consider that adjusting for these two variables is an acceptable

approximation of disamenity for Cyprus, given the lack of Cyprus specific primary estimates.
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Quantify environmental outcomes Estimate societal impacts

Leachate release (from landfill) impact pathway

Methods  Leachate is a low materiality impact. It represents 1% of the

impact of non-hazardous waste.

 The likelihood and severity of the potential environmental

outcomes associated with leachate from landfill are estimated

on a scale of 1 to 1000 using the Hazard Rating System

(HARAS) leachate risk model (Singh et al., 2012). This is based

on source-pathway-receptor relationships.

 Societal impacts are assessed by first identifying a worst-case estimate of

leachate clean-up costs as a proxy for the worst case societal impact.

Subsequently, we adjust this estimate by multiplying it together with the

HARAS risk score (expressed as a fraction between 0 and 1).

Key

variables
 The HARAS model is based on the following variables:

o Proportion of hazardous waste in Cyprus;

o Climatic conditions and precipitation;

o Likelihood of a liner being installed at a landfill site;

and

o Population density.

 Our estimate of the worst-case leachate clean-up cost per tonne of waste to

landfill is based on a cost of clean-up experienced in a severe leachate

incident in the US. We adjust this to the Cyprus context using purchasing

power parity. Given a worst-case cost is required, for which Cyprus

examples are not available; we consider this incident to be an acceptable

basis for valuation.

 Cypriot purchasing power parity (PPP) relative to the US.

Assumptions

and

justification

 The HARAS leachate risk model is peer reviewed and widely

used to evaluate leachate risk. The simplified version of the

HARAS model is considered appropriate where the data

requirements of the more complex version cannot easily be

met, which is the case in Cyprus.

 Clean-up costs are widely used as a proxy to estimate the value of non-

market impacts where damage costs are unavailable. In practice, they are

likely to be a lower bound proxy for the societal cost of leachate impacts

where data on the latter are unavailable.

 The selection of a worst case is equivalent to the worst-case criteria from

the HARAS model (risk score = 1000). Scaling this worst-case damage

costs according to a risk factor is appropriate because the impacts of

leachate are uncertain for any individual case. This is consistent with the

approach taken in national studies (e.g. CSERGE, 1993).

 Aside from the factors that influence the HARAS risk score, we only adjust

for PPP, assuming an income elasticity of 1, because there is insufficient

evidence for other systematic preference adjustments.
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3.4. Land use

3.4.1. Environmental and societal outcomes

Natural land areas – often rich with biodiversity – provide valuable services to society which regulate our

environment, provide goods and services that support livelihoods, offer opportunities for recreation and

provide cultural and spiritual enrichment. The Millennium Ecosystem Assessment estimated that 63% of these

ecosystem services are already degraded with important societal and economic implications for current and

future generations (MA, 2005).

The flow of ecosystem services from natural land areas are provided to society every year and, as the extent of

natural land areas decreases, so the annual flow of ecosystem services is reduced. The impact of the conversion

of a natural area is, therefore, felt every year, until that area is restored such that it resumes its production of

ecosystem services.

The objective of the methodology presented here is to estimate the economic value of lost ecosystem services

associated with the conversion and occupation of natural land areas. In this methodology we only seek to value

the impact of any loss of biodiversity and natural areas. The value of these costs associated with land use change

includes those associated with direct uses of biodiversity and ecosystem services, such as climate regulation,

bioprospecting, food and fuel. They also include non-use values from cultural experiences or education, for

example, and option values that reflect that we recognise that we might have future use values.

Environmental outcomes and societal impacts

Table 16 presents a classification of different ecosystem services which can be affected by the conversion and

occupation of land. It is these services which deliver use, non-use and option values to society.

Table 16: Classification of final ecosystem services

Service Class Specific eco-system service Potential relevance
of impact to people

Provisioning services Food from natural/semi-natural ecosystems Local

Fibre, other raw materials Local

Domestic and industrial water Regional

Bio-prospecting & medicinal plants Global

Ornamental products Regional

Air purification Global

Cultural services Recreation Regional

Spiritual and aesthetic Regional

Cognitive and learning opportunities Regional

Regulating services Stable climate Global

Pollution control and waste assimilation Regional

Erosion control Regional

Disease and pest control Regional

Flood control and protection from extreme events Regional

We only consider final ecosystem services here as the inclusion of intermediate services would lead to double

counting (UK NEA, 2011). This is also in-line with the recommendations of CICES (Common International

Classification of Ecosystem Services, 2013). For example, supporting services are excluded. Supporting services

include those that are necessary for the production of all other ecosystem services, such as nutrient cycling, soil



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 46

formation and water cycling; if included, these values would double count with provisioning services which are

underpinned by the supporting services.

In the event of natural land conversion, and its subsequent occupation, the extent of impacts can be determined

by considering how each service is affected by the change in land use. This depends on what the land was

converted from and what the new land use is. For example, conversion of temperate forest to grassland pasture

will result in an almost complete loss of climate regulating services. However, conversion to timber plantations

may only result in a partial loss of this specific service. Different services will be affected differently depending

on the conversion and the type of land management practices which are employed during occupation. The

change in ecosystem service provision is termed the ‘environmental outcome’.

The potential extent to which people around the world are affected by the loss in specific services will depend on

the geographical level at which these services operate. For example, harvesting of food and fibre from natural

areas tends to be local, while climate regulation is global (Table 17). This geographical scope defines the

population that could be impacted as a result of the loss of these ecosystem services from an area. The actual

extent to which people are affected depends on how vulnerable they are to losses in a specific service.

Similarly, the ways in which people are affected is highly context specific. Loss of carbon sequestration

anywhere in the world will contribute to climate change which will affect everyone globally, but not equally or in

the same way. Loss of soil fertility and associated provisioning services could lead to malnutrition and

displacement for subsistence farmers, but in developed countries the impacts are more likely to be a loss in

revenue or profitability for food producers, or loss of recreational opportunities for other land users.

Temporal aspects of conversion and land use

Ecosystem services are flows

An important consideration for this methodology is the temporal dimension because many natural areas were

converted long ago and have changed uses and ownership many times since. Ecosystem services are flows such

that if their provision is reduced, that reduction is felt every year until the land is restored. Our methodology

values the ecosystem service reduction in the current year, relative to its natural state, and assigns this

reduction in value to the current occupant of the land, irrespective of whether that occupant was directly

responsible for the conversion of the land.

We believe this is most appropriate for our analysis for three important reasons:

 It reflects the flow of impacts which are created as a result of occupation and which depend on the

management practices which the current occupier chooses to employ (even if others are responsible for the

pre-conditions);

 It incentivises current land occupiers to minimise the loss of ecosystem services, for example through

sustainable land management practices; and

 It avoids making highly uncertain assumptions as to the future extent of lost ecosystem services or the date

of past conversions (required if, for example, a net present value approach was taken).

Conversion and occupation

Some natural areas are converted each year. However, a lot of natural areas have been converted many years

ago when natural areas were less scarce than they are today. Our methodology distinguishes between the use

(occupation) of already converted land and new conversion of natural ecosystems:

 Use of previously converted land: Our methodology values the loss of ecosystem services in the

current year and attributes these impacts to the current occupier of the land. All previously converted land

is valued the same (all else being equal) irrespective of when it was converted and its previous uses. This is

because, within a given area, all converted land contributes equally to the prevailing deficit in ecosystem
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services (all else being equal). For example, consider two one-hectare plots that were previously natural

forests. One plot was converted two years ago and the other 10 years ago. Each plot represents one hectare

of forest ecosystem services that are not supplied in the current year. They, therefore, contribute equally to

the value of lost ecosystem services, even though they were converted at different times. The marginal

values of lost ecosystem services as a result of increasing ecosystem scarcity (particularly evident over time)

is, therefore, the appropriate value for land use on previously converted land.

 New conversion of ecosystems: Natural ecosystems that are converted in the current year should be

valued at the current marginal value. The current marginal value is higher than the average value over time.

This reflects lower historical levels of scarcity. Areas of new conversion are, therefore, treated differently

from use of previously converted land. New conversions result in increased scarcity, so the average

marginal cost per hectare of lost ecosystem services, which is applied to converted land, will increase in

subsequent years if scarcity increases.

For TUI Group we assume no significant active conversion of natural areas in 2013, directly by the hotels or
indirectly in the supply chain. We therefore only consider land occupation and do not consider in-year
conversion to be relevant.

3.4.2. Impact pathway

In order to value the environmental impacts, we need to understand how conversion and occupation of land

and the associated loss of ecosystem services affect humans. Our impact pathway (see Figure 7) describes how

these factors influence environmental outcomes and, subsequently, people. Our impact pathway framework

consists of three elements:

 Impact drivers: Demand for land for agriculture, other raw materials and living/working space by

businesses drives the occupation of land and conversion of natural ecosystems.

 Environmental outcomes: The loss of ecosystem services. This can include near complete loss of

services from a natural area if, for example, a forest is converted to an office block, or partial loss if the

forest is converted to a timber plantation.

 Societal impacts: The range of impacts is broad depending on the types of ecosystem services lost. For

example, reduced resilience to floods may result in property damage, a variety of economic losses and

address impacts on health and life.

Figure 7: Land use impact pathway
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3.4.3. Land use impacts in Cyprus

Cyprus’ natural ecosystems are Mediterranean forests, woodlands and scrubs (Figure 8). It is home to more

than 125 endemic plants, including the endangered Cyprus cedar (Cedrus brevifolia) and the Cyprus oak

(Quercus alnifolia). The island is also an important stepping stone for migratory birds travelling from Africa to

Europe each year9.

However, only 18% of the island is covered by its original habitat (WWF, Wildfinder, accessed 2014). Much of

the land conversion occurred during Classical to Roman (500 BC to 300 AD) times when Cyprus was an

important shipbuilding centre and timber exporter. More recently, agriculture has driven the conversion of

natural areas alongside rapid urbanisation.

Figure 8: Eco-regions of Cyprus and the Mediterranean

Large scale tourism has contributed to threats to natural ecosystems, primarily through its contribution to

urbanisation. It also contributes through its supply chain and, in particular, its use of agricultural products.

Since a proportion of agricultural products used in TUI Group’s supply chain are imported, any impacts in

other countries will be out of the scope of this analysis.

9 See WWF’s Wildfinder for more details: http://www.worldwildlife.org/ecoregions/pa1206

Ecosystem classification:

Mediterranean forest,

woodland and scrub
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3.4.4. Prioritising which impacts to quantify and value

Our methodology includes all material impacts of land use. We value each ecosystem service individually (as a

value per hectare in 2013), aggregating services to obtain a total economic value for the ecosystem services of a

particular area of land.

In Table 17 we show the ecosystem services in scope for six broad eco-regions. Cypriot forest, woodland and

scrub is classified as Temperate Forest. It is not possible to differentiate between different Cypriot sub-

ecoregions because there is insufficient valuation research into these ecosystems on which to base the analysis.

This means that potential variation in value between arid grasslands and some of the endemic ecosystems such

as the Cypriot oak woodlands could be masked. Our methodology builds on the approach and dataset of The

Economics of Ecosystem and Biodiversity10 (TEEB, 2010, Van der Ploeg, 2010). At the time of publishing in

2010, the TEEB dataset was the most comprehensive dataset of ecosystem service valuations. Over the last few

years, we have updated it with the latest literature, such that it now contains over 1,500 estimates of individual

ecosystem service values.

While our scope is limited to an extent by the availability of primary valuation studies in Cyprus, the coverage of

estimates across different ecosystem services and eco-regions globally is generally good across each eco-region.

Temperate forests are particularly well represented with more than 114 data points across the 12 ecosystem

services. To improve our approach primary research into the value of ecosystem services to local populations in

Cyprus would be required.

Table 17: Coverage of valuation estimates by ecosystem service and eco-region (shaded
ecoregions are not used in the TUI Group Cyprus analysis)
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Y Y Y Y Y Y

Fibre, other raw
materials

Y Y Y Y Y Y

Domestic and
industrial water

Y Y Y Y Y

Bio-prospecting &
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Y Y Y Y Y

Ornamental
products (e.g. live

fish)

Y

Air purification Y Y Y

Recreation Y Y Y Y Y

Spiritual and
aesthetic cultural

attributes

Y Y Y

10 TEEB is a global initiative focused on drawing attention to the economic benefits of biodiversity. Its objective is to highlight the growing
cost of biodiversity loss and ecosystem degradation. It was set up following the G8+5 Potsdam conference, publishing a series of papers
drawing on expertise from over 2,000 scientists, economists and business people and policy makers.
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Limitations of scope

Our methodology follows the ecosystem approach by valuing the services provided by ecosystems, rather than

the individual constituents of a specific ecosystem. Whilst this is generally accepted by academics and policy

makers as the most robust approach to the measurement of societal values relating to land use changes and

degradation of ecosystems, it is still evolving. As a result, there are some important limitations:

 The ecosystem services typology set out in Table 17 is a significant simplification of the many and varied

benefits that people receive from the environment; it follows that any valuation based on this typology will

itself be a simplification of reality.

 Methods for the valuation of ecosystem services are themselves evolving rapidly and the choice of method

can have a significant impact on the resulting valuation. At present, the basic alignment between economic

concepts of direct use, indirect use and non-use value and ecosystem service classifications is also

imperfect.

 Even if the alignment were perfect, the difficulties that ecologists face in linking changes in biodiversity

with changes in the provision of ecosystem services, coupled with the simplifications required in economic

analysis, mean that ascribing precise values to marginal changes in biodiversity (in all but a few unusual

cases) remains some way off.

A key implication is that, in situations where an individual species is affected (e.g. due to wild hunting) without

a discernible impact on the supply of ecosystem services (either due lack of data or an incomplete

understanding of ecosystem functioning), it is not possible to estimate the changes in human welfare (i.e. to

ascribe a societal cost). However, we have found no specific evidence of threats to particular species driven

primarily by the tourism industry in Cyprus.

3.4.5. Approach to valuing land use impacts in Cyprus

Obtain environmental data

The methods we have used to quantify the amount of land used in TUI Group’s Cypriot supply chain is

summarised in Figure 3 in Section 2.2.
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To estimate the quantity of land use in the supply chains of the hotels, the ground handler, the airport handler,

customers and TUI Group representatives, detailed information on the amount of money spent on different

goods and services was used with an environmentally extended input-output (EEIO) model. We discuss this in

more detail in Section 2.5.

Quantify environmental outcomes and value societal impacts

Our methodology for estimating the societal cost of the environmental outcomes from land use is summarised

in Table 18. The left hand column covers the quantification of environmental outcomes and the right hand

column summarises how these outcomes are subsequently valued.
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Table 18: Overview of our impact valuation methodology: estimating societal impacts from land use

Quantify environmental outcomes Estimate impacts on people

Land use pathway impact pathway

Method  WWF’s Wildfinder GIS database was used to identify the

Cypriot eco-region as Cypriot temperate forest, woodland

and scrub.

 The proportion of ecosystem services lost from any given

area of land used was estimated based on changes in

biomass and species richness relative to the natural eco-

region.

 Built up areas were assumed to lose 100% of their

ecosystem services, while biomass and species richness for

agricultural land use is assumed to be typical of intensive

European agriculture practices. For the hotels, the impact

associated with buildings was based on 100% of ecosystem

service loss, whereas the impact associated with the

gardens and natural areas was based on the average

ecosystem loss for those type of areas.

 Per hectare valuation estimates are calculated for different ecosystem services for

Cypriot temperate forest, woodland and scrub.

 1,500 estimates of ecosystem services are classified into eco-regions and medians

taken across each ecosystem service to estimate the current marginal value of

ecosystem services11. Of these, 114 data points relate to Temperate and Mediterranean

forests and are used to estimate the value of ecosystem services in Cyprus.

 To adjust the global median of the marginal values applicable to the Cypriot context,

we adjust for the socio-economic context. In particular, the proportion and

concentration of rural populations is used as a proxy for the dependence and

vulnerability of people on local and regional ecosystem services. The value of these

services is also income adjusted to account for differences in willingness to pay using

PPP factors. Global services do not need to be adjusted for Cyprus-specific

parameters because they are already expressed in global PPP.

 A portion of the service value is applied to each hectare of land use based on the

proportion of ecosystem service loss.

Key variables  WWF Wildfinder eco-regions for Cyprus.

 Biomass and species richness of natural eco-region.

 Existing primary estimates of ecosystem services (references too numerous to list

here, see bibliography).

 GDP, inflation, GNI, population density for Cyprus.

11 An econometric approach to identify the central estimate from the available estimates was tested however the number of relevant variables is too large, each with limited explanatory power, and not enough data of
sufficient consistency to identify a systematic relationship. Van der Ploeg et al. (2010) came to the same conclusion during their analysis of the TEEB database. We therefore follow the same approach and use an average

(median) of the marginal values.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 53

Assumptions

and

justification

 The six broad eco-regions (corresponding to our valuation

database) are considered appropriate because the principle

driver of value is the nature of the ecosystem service itself

within an eco-region, together with characteristics of the

benefiting population.

 Changes in biomass and species richness pre/post

conversion are acceptable indicators for changes in

ecosystem service provision.

Underlying estimates provide a representative sample of the ecosystem services provided

by the Cypriot eco-region. The database we used is the most comprehensive repository

of primary estimates available. However, none of the available primary studies of

ecosystem service valuation directly relates to Cyprus’ ecosystems. We, therefore, use

an average of values from similar ecosystems in different countries. This approach is

similar to that used by TEEB and by the European Commission in its analysis of the

value of the Natura2000 ecosystems (EC, 2013). We believe that the results are

sufficiently robust to give a good indication of the likely magnitude of value that can

be delivered by different ecosystem services.

The distribution of estimates in the underlying dataset shows a long tail, with many

estimates towards the low end and a few very high estimates. We select the median

value as the most representative estimate of the likely impacts of sourcing from a

given eco-region because it is more robust (outliers have less influence on the result).
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3.5. Water use

3.5.1. Environmental and societal outcomes

The marginal value to society of consuming water depends on how plentiful the supply of it is and how much

(and what) competition there is between users for water.

This section provides a brief introduction to the different potential impacts of corporate water use in general. It

then considers these in the Cypriot context to identify the most material impacts are. These are valued in the

final part.

Where corporate water use reduces available clean water for other users reliant on the same source, the societal

impacts could include:

 The environmental impacts which arise from water supply: The supply of water prior to use by
corporates requires energy and raw materials which have environmental impacts, for example greenhouse
gas (GHG) emissions from desalination, see Section 3.1 for an explanation of how the impacts of GHGs are
valued.

 The cost to the public finances of any subsidy associated with the provision of water: Water
pricing does not always reflect the full resource cost of its supply, and is frequently subsidised. Corporate
use, therefore, has the potential to increase the burden on tax payers.

 The impact on human health - malnutrition: In water scarce areas corporate water use may reduce
the water available to agricultural users thereby reducing yields. In areas dependent on local food
production this may lead to increases in malnutrition.

 The impact on human health - infectious water-borne diseases: A reduction in clean water
availability may force people to use other water sources. Depending on its quality, this may lead to cases of
diarrhoea and other water-borne diseases. Although this impact is associated with polluted water, the
primary corporate driver of impact is the reduction in clean water availability and is, therefore, considered
as an impact of water use rather than as a water pollution impact. Impacts associated with direct release of
pollutants to water by corporate are considered in water pollution.

 Other ecosystem services: Removal of fresh surface water can reduce the functioning of ecosystems,
particularly in riparian areas. The associated loss of ecosystem services may reduce ecosystem services and
the associated impacts for the local population, including market and non-market losses from fishing and
recreation, for example.

3.5.2. Impact pathway

In order to quantify and value corporate environmental impacts, we need to understand how corporate water

use affects societies. We use impact pathways to depict the causal links between corporate activities, their

environmental impacts and the resulting societal outcomes.

Figure 9 presents this impact pathway for our analysis in Cyprus. Below we discuss why these impacts were

selected.
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Figure 9: Water use impact pathway

3.5.3. The Cypriot water sector

Water supply in Cyprus

Cyprus has suffered from very low rainfall in previous years and has the highest water stress index of any

European country (Sofroniou & Bishop, 2014). However, since the 1960s the Cypriot Government has been

actively addressing this problem. Dams have been constructed on almost every river in the country to stop the

loss of surface water to the sea. And more recently, the Government has invested in desalination technology.

The first desalinisation plant (Dhekelia Plant) was completed in 1997 and there are now three industrial plants

with a total annual capacity of over 50 million m3. In addition, Cyprus has constructed water transportation

infrastructure, such as the 110 km Southern Conveyor, which transports up to 6.8 million m3 annually.

This investment in infrastructure has significantly changed the way Cyprus is able to meet its domestic water

demand. In 1991, domestic demand was 36.3 million m3 and 34% was met by water from dams and 66% was

abstracted from groundwater sources. In 2013 domestic demand was 77.5 million m3 of which 76% was met by

water from dams, 14% from desalination and only 10% was abstracted from ground water sources (Sofroniou &

Bishop, 2014). The (increased) ability to meet water demand is also reflected in the domestic per capita water

use in Cyprus, which is higher than most other European countries in 2012 (Eurostat, 2014).

During 2007 and 2008 Cyprus experienced a particularly bad drought which led to an agreement with Greece

to provide 8 million m3 of water at a cost of €35m for transportation and €4.4m for the water. Under this

agreement, the average cost per m3 of water was five times the average cost of producing water from

desalination plants. This shortage was driven by reduced availability of water rather than a shift in demand of

water in Cyprus. Although it was essential at the time, Cyprus has since built more desalination capacity so as to

avoid a recurrence of this situation. In the past few years the proportion of domestic water demand satisfied by

desalination plants has decreased from around 70% in 2009 to 14% in 2013. This suggests that in years with

more rainfall Cyprus does not depend as much on desalinated water. In his 2010 assessment Zachariadis
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estimated that, with its current desalination capacity, Cyprus could most likely meet domestic and tourism

water demand until 2030 (Zachariadis, 2010).

Although only 14% of water was from desalination in 2013, we estimate that the electricity associated with

desalination accounted for 1.2% of total electricity demand in Cyprus.

The extent of the improvements in Cypriot water supply infrastructure is such that many of the adverse societal

impacts which may otherwise be a very material issue do not occur. Most importantly, the Cypriot population

does not suffer from water scarcity related health issues in part because all of the Cypriot population are

connected to the public water supply (Eurostat, 2014). Countries where health related impacts are highest are

typified by poor sanitation, inadequate water supply infrastructure, basic public health care, poverty and high

malnutrition. There are, however, two impacts which increase as a result of the increased supporting industry

required to supply water to Cypriots, is these that we focus this analysis on:

 The environmental impacts which arise from water supply; and

 The cost to the public finances of any subsidy associated with the provision of water.

Furthermore, in developing our approach to the quantification and valuation of the impacts of water use, we

note that:

 The impact of each cubic metre of water used is calculated as an average across all Cypriot municipalities;

 There is no indication that groundwater depletion in coastal areas is causing sea-water contamination so

that its impact is not considered in our methodology;

 During 2013 there was not significant stress on ground water resources in Cyprus, as indicated by reduction

of domestic water sourced from desalination. Therefore it is unlikely that ground water use in 2013 has led

to a significant depletion and contributed to longer term problems; and

 Discharges from desalination plants into the marine environment are not considered to have a material

impact (Roberts et al., 2010).

3.5.4. Approach to valuing water use impacts in Cyprus

Quantification of water use

The methods we have used to quantify the amount of water used in TUI Group’s Cypriot supply chain is

summarised in Figure 3, Section 2.2. For the eight hotels, data were collected directly through questionnaires.

The total quantity of water withdrawn from a municipal source is considered in our valuation. It includes

ground water, surface water, desalinated water and grey water.

To estimate the quantity of water used in the supply chain of the eight hotels, the ground handler, the airport

handler, TUI Group’s representatives and its customers, information on the amount of money spent on

different goods and services was used along with an environmentally extended input-output (EEIO) model.

This is discussed in more detail in Section 2.5.

Valuation of impacts

Below, we explain our approach to estimation and the data sources used for the valuation of water use in

Cyprus.

Subsidy cost of water

The cost to the Cypriot Government of subsidising the water supply is included within the social quadrant of

our TIMM analysis and is explained in detail in the social impact methodology, see Section 4.13. This is

consistent with the other subsidy costs borne by the Cypriot Government as a result of TUI Group’s operations

in Cyprus, including waste management, beach maintenance and public transport.
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Environmental impacts of water supply sector

As a result of the increased investment in infrastructure, particularly desalinisation, water supply in Cyprus is

more energy intensive than countries with a plentiful supply of surface water and groundwater. Below, we

explain how we estimate the impact of energy use by the water supply sector.

Estimating the impacts of water supply in Cyprus

The impacts of desalinisation are significantly higher than those from the rest of the supply sector; therefore,

we consider the two separately and combine them to produce a weighted average based on their relative

contribution to the water supply. We assign this weighted average impact to all municipal supply.

Impacts associated with desalinisation

We combine the average kWh of electricity required to produce and supply one m3 of water with energy

emission factors for Cyprus to estimate the quantity of GHGs and air emissions per m3. These are valued based

on the Cypriot context, as described in Sections 3.1 and 3.2.

Impacts associated with ground and surface water

We measure the GHG and air pollution emissions associated with the water supply sector in Cyprus, which

exclude desalination impacts. Desalination impacts are estimated separately as described above. We value these

impacts and divide them by the total water use (excluding desalination) to estimate an impact per m3.

Calculating the weighted average

Agricultural water demand is met solely with ground and surface water sources (Cyprus Water Development

Department, 2013). This means that the environmental impact is estimated to arise from just the energy use

impacts of water supply (excluding desalination). In 2013 only 14% of municipal water demand was met using

desalination whilst the other 86% was met with groundwater and surface water, we calculated a weighted

average based on this data. In recent years municipal water supply has been significantly more dependent on

desalination, for example in 2010 64% of was from desalination, which would result in an estimated impact

significantly higher than in 2013.
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3.6. Water pollution

3.6.1. Environmental and societal outcomes

The impacts of water pollution are principally local or regional. They are highly dependent on the physical

environment and the local demographic exposure. For example, the change in concentration of arsenic

following a release depends on the size of the water body and its rate of flow. The extent of its subsequent

impact on people depends on the likelihood that the local population will come into contact with polluted water.

The most significant water pollutant categories in societal cost terms are listed below. They are sub-divided into

‘toxic pollutants,’ ‘nutrient pollutants’, ‘pathogens’ and ‘thermal’. There are numerous individual pollutants that

can be categorised into the key areas listed below.

 Selected toxic substances: Both organic and inorganic substances, including heavy metals and chemical
compounds which may persist or cause undesirable change in the natural environment, bio-accumulate in
the food web and cause adverse effects to human health.

 Nitrogen (N) and phosphorus (P): Both are basic building blocks of plant and animal proteins which
in elevated concentrations can cause a range of negative effects including algal blooms leading to a lack of
available oxygen in the water12.

 Coliforms: A broad class of bacteria, some of which are harmful disease-causing organisms, such as
Escherichia coli (E. coli) can be released, or encouraged to grow, through discharges of inadequately treated
sewage.

 Thermal: Discharge of water above or below the ambient temperature of natural water bodies can change
the ecological balance.

3.6.2. Environmental outcomes and societal impacts

The discharge of pollutants to water bodies increases their concentration in the water body, directly reducing

water quality and causing secondary phenomena such as eutrophication. Eutrophication occurs when an excess

of nutrients enters a water body leading to dense plant life which starves other life in that water body of oxygen.

These changes can adversely affect people in several ways:

 Human health impacts: The build-up of toxins in the human body due to prolonged ingestion of
contaminated water or food can cause acute illness, cancer and a host of other health conditions.

 Impaired recreation value: The nutrient enrichment of waters can cause excessive macrophyte growth
leading to eutrophication. This can affect the recreational use of the water body due to health impacts from
toxic blooms, water congestion from excessive vegetative growth, unfavourable appearance and/ or
unpleasant odours.

 Property values: Eutrophication of water bodies can also affect the potential value of adjacent property
(Krysel et al. 2003). The academic literature suggests that leisure and residential property can be devalued
by as much as 20% as a result of consistently poor physical water quality (Wood and Handley, 1999).

 Fish stocks: Eutrophication reduces the oxygen content of water and can lead to economic losses due to
decreased fish yield and changes in species composition. Annual losses to the commercial fishing and
shellfish industry from nutrient pollution – attributable to lower yields from oxygen-starved waters and
fluctuations in consumer confidence of tainted seafood – are estimated in the United States to be over $40
million annually (Hoagland and Scatasta, 2006).

 Livestock: Changes in the toxic concentration of certain chemicals in potable water can negatively impact

the health of livestock, leading to reduced production or quality of meat.

 Agriculture: Changes in the toxic concentration of certain chemicals in irrigated water can negatively

impact the growth of crops, leading to reduced yields and could increase rates of malnutrition in food scarce

areas.

12 This phenomenon is commonly known as eutrophication.
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 Other ecosystem services: Reduced water quality due to the build-up of toxins or nutrients in an
ecosystem can lead to the loss of regulating and supporting services.

3.6.3. Impact pathway

In order to value the environmental impacts, we need to understand how water pollution affects humans. Our

impact pathway describes how the release of water pollutants influences environmental outcomes and

subsequently impact people.

Our impact pathway framework consists of three elements:

 Impact drivers: The release of different types of chemicals and compounds to water.

 Environmental outcomes: The changes in the environment as a result of discharges of water pollutants.

Primarily, these are identifiable as increased concentrations of pollutants and associated reductions in

water quality. Secondary effects include the bioaccumulation of pollutants in the food web.

 Societal impacts: The impacts are principally related to health but also include impacts on amenity

values, recreation and the market economy.

The three stages in the impact pathway are shown in Figure 10. This also identifies which pathways are in scope

of our analysis; this is discussed in more detail below.

Figure 10: Water pollution impact pathway

3.6.4. Water pollution impacts in Cyprus

Water recycling is an important part of the water supply strategy in Cyprus. As a result, there has been a

renewed focus on upgrading and improving Cyprus’ water treatment infrastructure with advanced facilities now
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et al., 2012). As of 2012, 90% of treated wastewater was reused (quality permits are set by the Sewerage Board

and Ministry of Agriculture) primarily for the irrigation of agricultural land, parks, gardens and public green

spaces. A small proportion of reuse is also used for groundwater recharge.

During our scoping workshop it was established that the hotels in scope send their waste water to local

treatment facilities. Our research indicates that in Cyprus some coastal waste water is discharged directly to the

sea, but the impacts of eight hotels contribution to this would be immaterial. This means that it can be used

again or released into water bodies without having any polluting effects. Many also use recycled water for their

gardens.

The supply chain of the hotels may have negative water pollution impacts, particularly through agricultural

runoff containing nutrients and pesticides.

3.6.5. Prioritising which impacts to quantify and value

This section outlines the water pollution impact areas and pathways that we quantify (in biophysical units) and

value (in monetary terms). It also defines those impact areas and pathways that are beyond the scope of this

methodology.

Prioritising pollutants

In order to assess the impacts of water pollution we first identify which specific pollutants to include in the

analysis. There are a diverse range of different specific pollutants arising from different industries and the

severity of the potential impacts resulting from discharges of these specific pollutants is equally diverse.

Table 19 summarises the pollutants that we include. For nutrient pollution, we model and value the impacts of

nitrogen and phosphorous which are widely recognised to be the most significant industrial and agricultural

causes of excess nutrients in waterways (EPA2, 2013).

The water pollutants that have human toxicity impacts included in our analysis are based on the most material

pollutants from studies in the USA and Netherlands. Data are not available for Cyprus, but country level data on

point source emissions in the Netherlands (CBS 2011) and the US (EPA 2010, 2011) are available and can be

used to identify the most material pollutants. These suggest that heavy metals are the most significant source of

human toxicity, representing about 85%13 of the total impacts.

Table 19: Pollutants identified as the most material sources of human toxicity and
eutrophication impacts in the US and the Netherlands

 Antimony  Copper  Nitrogen

 Arsenic  Lead  Phosphorus

13 The process for calculating percentage coverage is as follows: EPA 2010 and 2011point source pollutants were mapped to the USEtox
database to get average characterization factors. These characterization factors were then multiplied by the quantity in EPA based on point
source loads. The percent of toxicity covered by the 16 priority pollutants was about 85%.
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 Barium  Mercury  Selenium

 Benzene  Molybdenum  Vanadium

 Cadmium  Nickel  Zinc

 Chromium

Impacts covered by this methodology

Our analysis focused on two main impacts:

 Recreation, property values, fish stocks and ecosystem services: Impacts to recreation, property

values, fish stocks and ecosystem services that occur as a result of excessive nutrient loads are captured in

the eutrophication methodology. The impacts are not considered separately due to limited data availability,

we, therefore, consider peoples’ preferences to avoid eutrophication in general, and all the associated

impacts.

 Health impacts: Corporate water pollution poses a notable risk to human health, particularly in the

developing world. Global industry is responsible for releasing an estimated 300-500 million tonnes of toxic

pollutants into waters every year (WWAP4, 2012). Point-source water pollution from industry has been

addressed in many developed countries, including Cyprus, but it remains an issue in developing countries

where it is estimated that 70% of industrial wastes are dumped untreated into water bodies (WWAP4,

2012). Long-term exposure to low levels of chemical pollutants can lead to chronic health effects such as

cancer, increase the risk of adverse pregnancy outcomes, and reduced mental and central nervous function.

Emissions of toxic pollutants are considered using detailed chemical fate and exposure modelling.

Nutrient pollutants can also affect health. Damage to human health from excessive nutrients is covered within

the methodology on eutrophication.

Impacts not in scope

Health impacts of pathogens: Inadequate sanitation facilities, improper wastewater disposal and animal

wastes are the major sources of microbial pollution (WWAP3, 2009) and there is no doubt that harmful

pathogens result in significant societal costs in the form of impacts on human health and wellbeing in many

countries. However, microbial pollution is not considered within the scope of this methodology paper because

Cyprus has a well developed and managed waste water processing and treatment infrastructure. Much of the

treated water is of sufficient standard to be re-used by agriculture, and is also used by some hotels in their

gardens.

Ecotoxicity: Research by academics into the subject is still in its preliminary stages. The European

Commission (EC) has argued that substantial work still needs to be carried out before toxicity effects on

biodiversity—and consequently recreation, property values, fish stocks, livestock, agriculture and other

ecosystem services—can be considered in a robust manner (European Commission Joint Research Centre,

2011).

Livestock and agriculture: there is insufficient research to ascertain whether there is a significant direct

impact on livestock and agriculture caused by water pollution.

Sewage: We assume that in Cyprus all waste water sent to sewerage is adequately treated so that it is has no

significant water pollution impact.

Thermal pollution: The impacts of thermal pollution are highly localised and there is no consistent data

collected on the consequences of thermal pollution on human welfare, such that a clear articulation of the

causation in an impact pathway is challenging. In many cases there is likely to be overlap with eutrophication.

Thermal pollution is sometimes associated with desalinisation (as well as other electricity generation
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technologies); however the effects of the increased temperature are typically (Roberts et al., 2010). Although

this was not a significant issue in 2013, it could become an issue in the future if Cyprus builds more desalination

plants.

Ground water contamination: Contamination of ground water has been shown to pose a health risk to

humans in specific contexts. However, significantly more research is needed to evaluate ground water quality

and no suitable model for understanding the relationships between discharges, changes in groundwater quality

and human consequences has been identified. For these reasons, ground water pollution is not addressed in

this methodology.

3.6.6. Approach to valuing water pollution impacts in Cyprus

Obtain environmental data

The methods we have used to quantify the amount of water pollutants released in TUI Group’s Cypriot supply

chain is summarised in Figure 3, in Section 2.2.

Following discussions with TUI Group and a sample of the hotels in the project scope, we understand that all

waste water from the hotels is either recycled onsite (e.g. used to water gardens) or sent to waste water

management plants. Where the water is treated and processed so that it can be used again or released into

water bodies without having any polluting effects.

To estimate the quantity of water pollutants released in the supply chains of the pilot hotels, the ground

handler, the airport handler, customers and TUI Group representatives, information on the amount of money

spent on different goods and services was used with an environmentally extended input output (EEIO) model.

We discuss this in more detail in Section 2.5.
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Quantify environmental outcomes and value societal impacts

We have not identified any research that provides estimates of the societal costs of water pollution in Cyprus. Our methodology for estimating the societal costs of the

environmental outcomes from water pollution is summarised in Table 20. It includes a section on each of the two relevant pathways:

 Nutrient pollution; and

 Health impacts of toxic pollutants

The left hand column explains the steps in quantifying the environmental outcomes and the right hand column summarises how these outcomes are subsequently valued.

Table 20: Overview of our water pollution impact valuation methodology: estimating societal impacts

Quantify environmental outcomes Estimate societal impacts

Toxic pollutants valuation module

Methods  The potential impacts of effluents on human health are modelled based on the

chemical fate as the pollutant travels through different media (water, soil, air and

food products) and the likelihood of human exposure.

 The model considers the physical characteristics of pollutants, the geophysical

characteristics of locations and the demographics in the location of interest.

 Dose-response functions describe the likelihood of different

health impacts occurring given a specified level of exposure.

Chemical and impact specific functions estimate the health

outcomes, measured in, Disability Adjusted Life Years (DALYs),

for populations exposed to pollutants.

 DALYs are valued in Cyprus using the Organisation for

Economic Co-operation and Development’ meta-analysis of

studies that estimate peoples’ willingness to pay (WTP) to avoid

adverse health impacts and death (OECD, 2012).

Key variables  Geophysical characteristics of locations: land and water area, temperature and

rainfall.

 Physical characteristics of pollutants: solubility, partitioning coefficients, and

degradation rates.

 Dose response functions.

 DALYs associated with relevant adverse health effects.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 64

Quantify environmental outcomes Estimate societal impacts

Assumptions

and

justification

 The chemical fate and exposure are modelled using the USEtox model

(Rosenbaum et al., 2011). USEtox was developed by the Task Force on Toxic

Impacts under the United Nations Environment Programme (UNEP) and the

Society of Environmental Toxicology and Chemistry (SETAC) Life Cycle Initiative.

It includes the best elements of available LCA multi-media models. The model was

developed to be applicable to water pollution in different contexts; we used Cyprus

specific environmental and socio-economic parameters to reflect the Cypriot

context.

 The USEtox model currently does not have the capability to estimate chemical

fates with time sensitive information (for instance, daily rainfall) so we use

average annual conditions. Time sensitive improvements would require geo-

processing capabilities that are not built into the USEtox model.

 We apply linear dose response functions. Following the precautionary principle we

assume that pollutant concentrations are already above any damage threshold,

such that any additional pollution in the environment causes an adverse impact.

Linear functions are regularly used in academic and government analysis in

situations where direct on site measurements are not available.

 The estimated value of DALYs is derived from work to assess the

value of a statistical life which is based on an OECD meta-

analysis of studies. This approach is widely used in policy

analysis.

Nutrient valuation module

Methods  In freshwater only phosphorus (P) is considered; both nitrates (N) and P are

considered in marine pollution. This is because N is not typically a limiting factor

to algal growth in the freshwater environment, but both N and P are limiting

factors in marine environments.

 To determine the eutrophication potential of P in freshwater, we use Helmes’ fate

factors based on advection, retention and water use. Fate factors were derived for

a 0.5° x 0.5° grid covering the globe, which roughly splits Cyprus into three

regions (Helmes et al., 2012). The fate factors describe the potential for

eutrophication given an emission of one kg of P, taking into account the

environmental context (in particular, phosphorus retention in water due to

Cypriot environmental conditions, including temperature and flow rate of water

bodies).

 To determine the cost of eutrophication to society, we use values

based on estimates of the willingness to pay to avoid the impacts

of eutrophication. Studies are not available for Cyprus, however,

a meta-analysis in Northern Europe is available.

 Cyprus specific damage values were derived based on a

structural benefit transfer from the Northern European meta-

analysis to the Cypriot context.
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Quantify environmental outcomes Estimate societal impacts

 For both nutrient emissions to marine waters, we use the Redfield ratio (one kg of

P has seven times more eutrophying potential than one kg N).

Key variables  Environmental data: type of water.

 Fate factors.

 Income in the country/location (to adjust for PPP).

 The willingness to pay per kg of water pollutants. Values were

adjusted to account for differences in income using PPP

adjusted gross national income (GNI) per capita data. This takes

account of differences in income between countries. These

values were not adjusted for differences in environmental

preferences in Cyprus because comparative data on

environmental preferences are not available.

 Cypriot GNI per capita (to adjust for PPP).

Assumptions

and

justification

 We believe Helmes’ fate factors present an acceptable simplification of reality and

reflect the potential for eutrophication in Cyprus.

 Use of the Redfield ratio is consistent with the Handbook on Life Cycle

Assessment, the operational guide to the relevant LCA ISO standards (ISO14040

and ISO14044) (Guinée et al., 2002).

 Fate factor calculations are used as a proxy for eutrophication

potential. These are applied to scale the willingness to pay

estimates.

 Preferences for environmental quality vary in line with income

per capita. Given that primary studies of the willingness to pay

to avoid eutrophication are not available for Cyprus, we have

used other existing estimates from other countries. In such

cases it is common practice for to adjust the values using GNI

per capita adjustments to account for differences in willingness

to pay.
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4. Social impact valuation

4.1. Introduction

Discussions with TUI Group and the Travel Foundation identified a wide range of social impacts with

potentially material impacts on stakeholders in Cyprus. It was, therefore, agreed that the social impact analysis

would involve a high-level assessment and valuation of these impacts, rather than a more detailed assessment

of those expected to be most material. As a result, the approach used makes more limited used of primary data

collection and instead relies on secondary data and assumptions to generate indicative estimates of the impacts.

The results were, therefore, presented as ranges reflecting alternative assumptions made as part of the

approach. Nonetheless, they provide the basis for assessing the significance of each social impact relative to the

other impacts covered by the study.

4.2. Structure of the section

This section summarises the methodologies we have used to assess each of the potentially material social

impacts identified during scoping for inclusion in this analysis:

1. Human capital:

a. Increased human capital from work experience (‘work experience’);
b. Increased human capital from work placements (‘work placements’);

2. Livelihoods:

c. Avoided benefits payments from employment (‘avoided benefits payments’);
d. Employee wellbeing from employment (‘employee wellbeing’);
e. Obtaining a “living” wage (‘living wage’);
f. Employment of migrant workers (’migrant workers’);

3. Public services and infrastructure:

g. Provision of public transport (’public transport’);
h. Provision of beach maintenance (‘beach maintenance’);
i. Provision of waste collection and disposal (‘waste collection and disposal’);
j. Water use (‘water use’);

4. Cultural heritage:

k. Maintenance of cultural heritage sites (‘cultural heritage’)

For each impact area above, we describe:

 The impact pathway which underpins our analysis

 The sources of data we have used to inform our estimates; and

 The steps in the estimation process.

4.3. Human capital – work experience

This part of the section explains the methodology we have used to assess the potential social benefits arising

from the work experience gained by employees at the eight hotels in scope, in the form of increases in ‘human

capital’. The benefits were quantified and valued by estimating the additional future earnings expected by

former hotel employees as a result of the experience gained working at the hotels in 2013. In effect, we estimate

the increases in human capital arising from the work experience gained during 2013. The benefits were split

into two elements:
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 The potential additional future earnings of those employees who left employment at the hotels in 2013; and

 The corresponding incremental earnings of those employees who did not leave employment at the hotels in

2013.

The analysis assumes that without TUI Group’s activities the employees would not have been able to gain the

work experience because they would have been unemployed. This is consistent with ‘gross’ basis of the analysis.

4.3.1. Impact pathway

Figure 11 illustrates how the activities of TUI Group’s customers potentially lead to impacts on the human

capital of hotel employees. The presence of TUI Group customers in Cyprus creates demand for hotel services,

resulting in employment of individuals. While working at the hotels, these individuals gain skills and experience

which potentially enable them to progress into jobs outside the hotel value chain within Cyprus which offer

better pay in future.

Figure 11: Work experience impact pathway

4.3.2. Data

Data about the jobs, industries and wages that former employees went on to receive after leaving hotels were

not available from the hotels. Instead, economy-wide data on the relationship between age and earnings in

Cyprus were used as a basis for estimating how wages change with work experience in the hotels. As a result,

the analysis does not account for any potential impact on earnings if former hotel employees move into other

industries.

Our analysis is based on three sets of data:

 Data on the number of employees and the type and duration of their contracts were collected from hotel

management in each of the eight hotels;

 Data on the number of employees leaving, their employment period and their age when they left were

collected through interviews with hotel human resource departments conducted by the Travel Foundation;

and

 Desktop research provided information on the pattern of earnings in Cyprus which we have used to fill

other data gaps as outlined in the estimation steps below.
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4.3.3. Estimation

The impact we seek estimate is the proportion of any uplift in salary which employees go on to earn in the

remainder of their careers which can be attributed to the work experience gained at the hotels in 2013.

We obtained the number of employees, the number of annual leavers and the average departure age

of employees for each hotel in 2013. We assumed that those hotels which were unable to provide the number of

leavers and the average age of their leavers at departure were similar to those which provided data.

For each individual leaving employment at a hotel, this is calculated as:

% uplift in salary attributable to work experence at hotels × Incremental future earnings of individual

We estimated the percentage uplift in wages that each leaver would expect to experience after leaving the

hotel as a result of their work experience in 2013. We used an average per annum growth rate in salary by age as

a proxy for the increase in wages resulting from experience. This was based on the publicly available mean

earnings by age in the Accommodation and Food Service sector in Cyprus. The change in mean earnings at

different ages was used to estimate the additional earnings obtained by workers as a result of their work

experience. As the average age of a leaver reported by the hotels varied from 25 to 40, we considered two

alternative assumptions:

 For an upper bound estimate, we assumed that the initial uplift in real earnings each employee might

expect to achieve as a result of work experience in 2013 is the average annual uplift in earnings experienced

by an individual between the age of 20 and 29, and that this is sustained over the period of their working

life; and

 For a lower bound estimate, we assumed that the initial uplift in real earnings each employee experiences as

a result of work experience in 2013 is the average annual uplift in earnings experienced by an individual

between the age of 30 and 39, and that this is sustained over the period of their working life.

Based on the average age of a leaver at each hotel and assuming a retirement age of 65, we then estimated the

incremental future earnings of leavers over the rest of their working lives. In order to forecast future

earnings, we applied projected real productivity growth in Cyprus as a proxy for future wage growth to the

mean earnings of an employee at the age they left the hotel.

We then multiplied the percentage uplift in wages by the incremental future earnings to estimate the expected

additional lifetime earnings for the average leaver at each hotel as a result of their work at the hotel in

2013. This assumes that once realised, the increase in earnings attributable to the year of work experience will

persist at the same proportion of an individual’s earnings throughout their working life without ‘dropping off’

(e.g. should an individual experience a 10% increase in earnings from work experience in 2013, 10% of their

future earnings will always be attributable to the experience gained that year). We also assume that all former

employees continue to work on the same basis for the remainder of their career (e.g. individuals working in full

time roles continue to do so and remain in the tourist industry in Cyprus). As such, we do not for changes in the

probability of employment.

Some hotels were not able to provide data on the average tenure of leavers. We estimated average tenure for

these hotels using an average of the hotels we received data for. This was over one year. Our estimates,

therefore, assume that the leavers across the eight hotels worked throughout 2013. A social discount rate

was also applied to earnings.

We then multiplied the additional lifetime earnings for the average leaver at each hotel by the number of leavers

in 2013 to estimate the additional future earnings gained by former hotel employees as a result of

their experience working at the hotels in 2013. The number of employees leaving was adjusted to take account

those working part time; we assumed that those working part time worked half the hours of a full time

employee. As the hotels do not solely serve customers of TUI Group, the values obtained for each hotel were

attributed to TUI Group based on the proportion of hotel revenue accounted for by TUI Group.

Our estimate of the additional lifetime earnings for employees leaving in 2013 does not take into account

employees who gained work experience in 2013 but did not leave during the year. To capture the value of work
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experience for these individuals, we also estimated the additional future earnings for employees

working in 2013 who did not leave that year.

The steps we followed were as above, but instead of multiplying the additional lifetime earnings by the number

of leavers, we multiplied them by the number of hotel employees remaining. We also assumed that all

employees would leave in 2014 in order to estimate incremental future lifetime earnings14.

This latter element needs to be interpreted with some care if we are to adopt a consistent approach which

avoids double counting. Specifically, if the social analysis was repeated for 2014, some of the value captured

would be double-counted as it would be reflected in the earnings of the employees in the hotels in 2014 (which

is part of the economic analysis). In the same way, some of the earnings paid to the employees in 2013 will

reflect the previous experience they gained whilst working in the hotels.

4.4. Human capital – work placements

We also assessed the potential benefits of the work placements experienced by Cypriot students working at the

eight hotels. These benefits were quantified and valued by estimating the expected additional future earnings

gained as a result of their experience in 2013.

4.4.1. Impact pathway

Figure 12 illustrates how the activities of TUI Group’s customers potentially result in impact on work placement

students. We focus on the students whose work placements are a pre-requisite for completing the qualification,

as these individuals gain skills and experience which directly contribute towards them obtaining the

qualification then potentially allows them to obtain jobs with better pay compared to what they would earn

without a qualification. The analysis assumes that without TUI Group’s activities the employees would not have

been able to experience a placement. This is consistent with ‘gross’ basis of the analysis.

Figure 12: Work placements impact pathway

4.4.2. Data

Data on the number of work placement students, the duration of placements and the nationality of students

were collected through interviews with hotel HR departments conducted by the Travel Foundation. We

reviewed the academic literature to obtain estimates of the expected wage uplifts resulting from university

degrees.

14 In practice, it is unlikely that all employees will leave in 2014.
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4.4.3. Estimation

We estimate the proportion of the uplift in salary that work placement students go on to earn in the remainder

of their careers which can be attributed to the work experience they gained whilst working at the hotels in 2013.

For each individual undertaking a work placement at the hotel, we estimate the uplift as:

Number of Cypriot workplace students × % uplift in salary attributable to gaining a degree

× Expected future earnings of individual × ൬
Duration of workplacement

Duration of degree
൰

We obtained the number of Cypriot work placement students at each hotel. We excluded non-Cypriot

work placement students as the scope of our study is the impacts occurring in Cyprus. As the hotels did not

provide data on where their students go on to work, we assumed that work placement students go on to work in

their country of origin.

No estimates for the uplift in earnings from having a degree in Cyprus were found in the literature. We,

therefore, estimated the percentage uplift in wages that each student might expect to experience as a result

of gaining their degree based on a review of the literature in developed countries. We used a range to inform our

lower and upper estimates.

We assumed that the benefits of gaining the degree, and thus the work placement, begin to be realised by

students upon entering their first job at 21. Based on this, and a retirement age of 65, we then forecast the

incremental future earnings of work placement students over the rest of their working lives without

‘dropping off’. We applied projected productivity growth in Cyprus as a proxy for future wage growth.

We multiplied the percentage uplift in wages (i.e. the upper and lower estimates of percentage uplift in wages

from the literature) by the incremental future earnings to estimate the expected additional lifetime

earnings for the average work placement at each hotel as a result of the work placements in 2013. These

figures take account of both the impact on wage levels and the probability of finding employment. We assume

that, once realised, the increase in earnings from the work experience will persist as the same proportion of an

individual’s earnings throughout their working life.

Hotels were not able to provide data on the jobs the students go into, so our estimate assumes that all former

work placement students do not join the hotels they had the work placement in, but remain working in the

tourist industry in Cyprus. This assumption is important because if students returned to the hotels to work after

obtaining their qualification, the incremental future additional earnings would be captured through the wages

they received (which would be captured as part of the current, or future, economic analyses), and hence we

would be double counting the impact.

We applied a social discount rate to the additional lifetime earnings to express them as a current value. This

was then multiplied by the number of Cypriot work placement students to estimate the additional future

earnings gained by work placement students as a result of the experience they gained working at the

hotels in 2013.

To account for the fact that the uplift is likely to occur as a result of obtaining a degree, rather than the work

placement itself, the additional future earnings were adjusted by multiplying them by the proportion of the total

duration of the degree made up of the work placement.

As the hotels taking on work placement students do not solely serve customers of TUI Group, the values

obtained for each hotel were attributed to TUI Group based on the proportion of hotel revenue TUI Group

accounts for.

4.5. Livelihoods - avoided benefits payments

This part of the section explains the methodology we have used to assess the potential benefits in relation to the

employment supported by TUI Group in the eight hotels in scope. These were quantified and valued by

estimating the avoided costs of benefits payments the government would have to pay in the event that the
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individuals working at each hotel in 2013 were unemployed. We assume that individuals would be unemployed

in the absence of TUI Group’s operations in Cyprus.

4.5.1. Impact pathway

Figure 13 below illustrates how the activities of TUI Group’s customers potentially result in impacts on the

Cypriot economy. The presence of TUI Group customers in Cyprus creates demand for hotel services, resulting

in hotels employing local and migrant workers who might otherwise be unemployed. In addition to the taxes

contributed and collected as a result of the wages and spending of these employees (captured in the economic

analysis), this also leads to an avoided cost to the public sector in the form of avoided benefits payments.

Figure 13: Avoided benefits payments impact pathway

4.5.2. Data

Data on the number of employees and the average length of contracts were directly provided by the hotels. The

details on the number of employees who would be eligible to claim for benefits were obtained from the

interviews with the hotel HR departments. Details on unemployment benefits rates and thresholds were

obtained from government sources.

4.5.3. Estimation

Our assessment is based on estimating the avoided cost of benefit payments by Government. It is calculated as:

Number of employees eligible to claim benefits in 2013

× Value of benefits employees would have been able to claim in 2013

We first estimated the number of full time employees eligible to claim benefits payments. As not all

hotels were able to provide this, we considered two alternative assumptions to inform our lower and upper

estimates respectively:

 We assumed that the number of full time employees at each hotel was 5% lower; and

 We assumed that the number of full time employees at each hotel was 5% higher.

For full time employees, we have assumed they would all be eligible to claim for benefits if they employees were

otherwise unemployed in 2013.

Employment of workers
who would be

unemployed otherwise

Avoided benefits payments by
government

- Providing
goods and
services to meet
tourist demand
- Support
services e.g.
administration,
maintenance,
cleaning

Social
outcomes

Impact on
stakeholders

Impact
driver

Hotel
operations
and tourist

demand

Key:

Impact pathway

Out of scope



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 72

We estimated the number of seasonal employees eligible to claim benefits. Data on the proportion of

seasonal employees who enter “suspended employment” (where employees, despite still being contracted by the

hotels, do not work for the winter season and claim a proportion of unemployment benefits) and were eligible

to claim benefits was provided by five of the hotels. For hotels unable to provide this data, we assumed an

average of the hotels that were able to.

To estimate the amount of benefits seasonal employees in periods of suspended employment are claiming, we

used the data on average length of seasonal contacts. This is based on the assumption that the average length of

seasonal contracts at each hotel reflects the number of months worked by these employees.

The level of unemployment benefit an individual is eligible to claim is based on the number of dependants

the individual has. The proportion of full time and seasonal employees with dependants at each hotel was

obtained through the employee survey, but each individual’s number of dependants was not. As a result, we

considered two alternative assumptions to inform our lower and upper estimates respectively:

 We assumed that all employees with dependants have one dependant, and are therefore able to claim 80%

of their monthly earnings in unemployment benefits; and,

 We assumed that all employees with dependants have three dependants, and are therefore able to claim

100% of their monthly earnings in unemployment benefits.

The rate of unemployment benefits is based on the weekly earnings threshold of €174.38. Weekly earnings

greater than this amount are eligible for supplementary benefits which are 50% of the additional earnings above

the stated threshold. Average weekly earnings of employees were obtained through the employee survey.

Due to uncertainty over whether earnings reported by employees in the employee survey were gross or net of

benefits in kind, we used the likely size of this difference to consider two alternative assumptions to inform our

lower and upper estimates respectively:

 We assumed that that weekly earnings of employees are 10% lower than the reported weekly earnings; and,

 We assumed that weekly earnings are 10% higher than the reported weekly earnings.

In Cyprus, unemployment benefits are only paid for 156 working days a year. Thus, the avoided benefits

payment is capped at this level. Different possible applications of benefits legislation were used to drive lower

and upper bounds by varying the number of working days in 2013. We considered two alternative assumptions

to inform our lower and upper estimates respectively:

 We assumed that only weekends are considered non-working days; and,

 We assumed that both weekends are public holidays are non-working days.

To calculate the value of benefits employees would have been able to claim in 2013, we multiplied the

number of full time employees by the employees’ weekly earnings and the level of benefits they are eligible to

claim. For seasonal employees, the identical calculation was conducted and the benefits payment was capped at

the maximum period benefits payments are made in Cyprus. As seasonal employees who are eligible to claim

for benefits are already claiming benefits for the period they are currently unemployed, this amount is deducted

from the maximum amount claimable, to provide the amount of avoided benefits payment for the Government.

The resulting values for each hotel were then attributed to TUI Group based on proportion of hotel revenue TUI

Group accounts for.

4.6. Livelihoods – employee wellbeing

This part of the section explains the methodology we have used to assess a second potentially material

‘livelihoods’ impacts: the potential changes in wellbeing employees experience as a result of being employed at

the eight hotels in scope. These changes were quantified and valued by comparing the wellbeing experienced by

employees working at hotels with that of the average Cypriot worker and valuing the difference using a

subjective wellbeing value from the literature.
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4.6.1. Impact pathway

Figure 14 below illustrates how the activities of TUI Group and its customers potentially affect the subjective

wellbeing of hotel employees. The presence of tourists leads to demand for goods and services which are

delivered by hotels. This generates employment opportunities in hotels which have a potentially positive impact

on wellbeing. On the other hand, employment in hotels may involve individuals working long hours, variable

shift patterns and on temporary contracts. All of these are job characteristics associated with reduced health

and wellbeing15.

Figure 14: Employee wellbeing impact pathway

4.6.2. Data

Data on the life satisfaction of employees were obtained through an employee survey. The life satisfaction

scores were used as a measure of their wellbeing. To provide a baseline against which to compare the life

satisfaction scores experienced by hotel employees, the average life satisfaction across Cyprus was obtained

from a publicly available study. It is possible that this national average will have changed since the year the

study was conducted. A subjective wellbeing value was obtained and transferred from the literature.

4.6.3. Estimation

Our assessment is based on estimating and valuing the difference in subjective wellbeing experienced by

employees as a result of working in the hotels. It is calculated as:

(Employee life satisfaction score − Average Cyprus life satisfaction score)

× Subjective wellbeing value for difference

Firstly, employees were asked to provide a life satisfaction score though the employee survey. Both Cypriot

and non-Cypriot employees responded to the survey. We assume that respondents at each hotel were

representative of all employees at each hotel. However, many seasonal employees had already left employment

at the time the survey was conducted. The average response may therefore have differed if the survey had been

conducted during the high season. This score was then compared to the national average life satisfaction

score for Cyprus, based on the assumption that employees would have a life satisfaction score equivalent to the

national average in the event they did not work at the hotels.

15European Working Conditions Observatory, Cyprus: EWCO comparative analytical report on work-related stress, 23 November 2010, UK
Department for Business, Innovation and Skills, The Workplace Employment Relations Study, 2011, and Eurofound, Health and well-being
at work: a report based on the fifth European Working Conditions Survey, 2012.
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We then valued these differences using the adjusted subjective wellbeing value. This is a common

technique used in government and academia to demonstrate the value of non-market goods16.

The subjective wellbeing value is the amount an individual is willing to pay for a unit improvement in their life

satisfaction. A subjective wellbeing value for Cyprus was not available. As a result, a value from another country

was applied using benefits transfer. The value was adjusted for differences in income levels between the country

of the study and Cyprus. We did not make any adjustments for differences in incomes among employees at the

hotels and the impact this may have on the value they attach to wellbeing that may arise as a result. The paper

we used presented alternative approaches to valuing changes in subjective wellbeing – one method for a unit of

welfare gain and another for a unit of welfare loss. As a result, we considered two alternative assumptions to

inform our lower and upper estimates respectively:

 We assumed that an increase of one unit of life satisfaction is equal to the UK welfare gain value, adjusted

and transferred for Cyprus; and

 We assumed that an increase of one unit of life satisfaction is equal to the UK welfare loss value, adjusted

and transferred for Cyprus.

The resulting values for employees at each hotel were then scaled up based on the number of employees in the

sample relative to the number of employees reported as working at the hotels during 2013.

They were also attributed to TUI Group based on the proportion of hotel revenue that TUI Group accounted for.

4.7. Livelihoods – “living” wage

This part of the section explains the methodology we have used to assess a third potentially material

‘livelihoods’ impact: the potential social costs in relation to hotel employees earning a wage below a level that

enables them to afford a basic standard of living. We used the minimum wage, set by the Cypriot Government

for a number of occupations, as a proxy for this wage level. Any costs were quantified and valued by estimating

the gap between the Cypriot minimum wage and the salaries received by employees earning below the Cypriot

minimum wage. We assume that earning a salary below a level that allows an individual to meet their basic

needs has a negative impact on their wellbeing.

There is a risk that the impact of failing to provide a “living” wage will overlap with the (negative) impact of

below average life satisfaction since this is partly driven by income. As a result, there could be some double-

counting between these two livelihoods impacts.

This risk arises because the life satisfaction scores provided by employees through the employee survey used to

value employee wellbeing take account of their financial satisfaction. As a result, the impact of employees

earning salaries below the level of the “living” wage may be part of our valuation of employee wellbeing. If this

effect was removed from our valuation of employee wellbeing, it would result in a higher estimate of the value of

employee subjective wellbeing from working at the hotels because some of the negatives would be removed. For

the purposes of this assessment, we present our employee wellbeing and “living” wage estimates separately. In a

detailed valuation of employee wellbeing, the effect of income on life satisfaction would need to be controlled in

order to remove the risk of double counting occurring.

4.7.1. Impact pathway

Figure 15 below illustrates how the activities of TUI Group and its customers potentially affect the wages of

hotel employees. The presence of tourists leads to demand for goods and services which are delivered by hotels.

This generates employment opportunities. However, if some employees are paid below the ‘living’ wage – and,

as a result, are unable to afford the cost of living, this will potentially have a negative impact on their wellbeing.

This potential loss of welfare is valued as the difference between the actual wages received by the employees and

the ‘living’ wage in Cyprus.

16 For a more detailed discussion on techniques used to measure wellbeing, please see Fujiwara and Campbell, (2011).
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Our analysis does not take into account any potential additional cost to the public exchequer of providing

additional income support to those earning below a “living” wage level.

Figure 15: "Living" wage impact pathway

4.7.2. Data

The monthly earnings of employees were gathered through the employee survey and the minimum wage in

Cyprus was obtained through desk research.

4.7.3. Estimation

Our assessment is based on estimating the difference between the wages paid to these employees receiving less

than the minimum wage and their total wages if they received wages equal to the minimum wage. It is

calculated as:

(Minimum wage level × Number of hotel employees earning below the minimum wage )

− Total wages of employees earning below the minimum wage

We started by identifying a monthly minimum wage level based on existing Cypriot legislation. Cypriot

minimum wage legislation only applies to certain occupations which generally do not include hotel employees.

In 2013, the minimum wage level was €870 per month upon commencing employment, rising to €924 after six

months of employment. Our employee survey asked respondents for their take-home pay after tax, so we

deducted the minimum level of income tax and national insurance contributions from the minimum wage

values above. Hotels provide accommodation for their employees as a benefit in kind. It was not clear whether

respondents to the employee survey reported their wages net or gross of benefits in kind. This benefit in kind

represents an avoided cost for employees (insofar as they value the benefit provided) and, therefore, needs to be

reflected in our estimate of “living” wage.

In order to estimate the value of the accommodation provided, we have used estimates from the Cypriot

Government’s definition of the minimum amount required for renting accommodation in different areas of

Cyprus. To estimate the amount of accommodation costs to deduct from minimum wage, we have used the

average of the values defined.

Based on these assumptions, we used two estimates of the living wage to inform our analysis:

 We assumed a lower living wage estimate based on the initial minimum wage level with tax and

accommodation costs deducted; and
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 We assumed a higher living wage estimate based on the minimum wage level after six months of

employment with tax deducted.

We then identified those employees at the hotels receiving wages lower than minimum wage through

the information provided in the employee survey. We then calculated the total wages of these employees

in 2013, and the total wages of these employees if they had earned the minimum wage levels

identified above. We subtracted the former from the latter to obtain our values.

We scaled up our estimated shortfall in wages by the total number of employees at each hotel divided by the

number of employees at each hotel responding to the survey. These were then attributed to TUI Group based on

the proportion of hotel revenue accounted for by TUI Group.

4.8. Livelihoods – migrant workers

This part of the section explains the methodology we have used to assess a fourth potentially material

‘livelihoods’ impact: the potential social cost arising from the employment of migrant workers by the eight

hotels, the airport handler and the ground handler. The costs were quantified and valued by estimating the

gross added value the Cypriot economy would have gained if all workers at the hotels, the airport handler and

the ground handler had been Cypriot.

4.8.1. Impact pathway

As illustrated in Figure 16, the eight hotels, the airport handler and the ground handler employ non-Cypriot (or

migrant) workers as employees. Migrant workers typically spend or remit abroad a greater proportion of their

earnings than their Cypriot counterparts. This means that the GVA in Cyprus is less than it would have been if

migrant workers were Cypriot, as the Cypriot economy would have benefited from the additional spending that

would have resulted.

Figure 16: Migrant workers impact pathway

4.8.2. Data

Data on the number of migrant workers employed at the hotels, the airport handler and the ground handler

were collected directly from the firms. The remittance of migrant workers and the spending patterns of
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4.8.3. Estimation

Our assessment is based on estimating the GVA that would have been accrued to the Cypriot economy if

migrant workers had been substituted by permanent Cypriot residents who are likely to spend or remit less of

their earnings outside Cypriot.

Firstly, we identified the number of migrant workers employed at the eight hotels, the ground handler and

the airport handler in 2013. In using this number to drive our analysis, we have assumed all of these jobs would

be filled by permanent Cypriot workers, were they not occupied by migrant workers.

Second, using the results of our employee survey, we estimated the proportion of income migrant workers spent

or remitted outside of Cyprus. As our employee survey only covered employees at hotels, we have assumed that

migrant ground handlers’ and airport handlers’ spending patterns are similar to migrant hotel employees. We

then identified the equivalent proportion for a Cypriot worker using the same survey. We estimated the

additional remittance or spend abroad made by migrant workers relative to Cypriot workers.

We assumed that if migrant workers were replaced by Cypriot workers, the Cypriots would receive the same

wages as the migrant workers and that the Cypriot workers would spend their income in the same pattern as the

average Cypriot employee as revealed in our employee survey.

To estimate the value of the additional spend and remittance, we used total salary information provided directly

by the hotels and the airport and ground handlers. This total pay figure was split between migrant and Cypriot

workers based on the number of workers in each group and the average salary of each group identified through

our employee survey. We assumed that the employee survey reflected the salaries received by employees across

the hotels and the ground handler and the airport handler.

We then used values derived from the Cypriot input-output table to estimate the expected contribution the

additional remittance would have made to the Cypriot economy if it had been spent in Cyprus. This converts the

additional remittance into direct, indirect and induced GVA in Cyprus by tracking the spending through the

economy. We assumed that the additional remittance would have been spent in the same pattern as that of the

average Cypriot employee. This value was then attributed to TUI Group based on the proportion of revenue TUI

Group accounts for at each hotel, airport handler and ground handler.

4.9. Public services and infrastructure - public transport

4.9.1. Introduction

This part of the section explains the methodology we have used to assess the potential social impacts in relation

to public transport arising from TUI Group’s customers. Social costs were quantified and valued by estimating

the additional net costs to the public sector of providing public transport to meet the demand of TUI Group

customers visiting Cyprus in 2013. Social benefits were quantified and valued by identifying any improvements

made to public transport provision in response to tourist demand and estimating the incremental value of these

to local residents. Any impacts relating to public transport are assumed not to occur in the absence of TUI

Group customers.

4.9.2. Impact pathway

As illustrated in Figure 17, the presence of tourists in Cyprus and the activities they undertake may potentially

lead to increased demand for public transport services. This means that the provision of public transport

services (including the pattern of routes available to transport users) may be varied according to how many

tourists are present at different times of the year, potentially entailing additional costs to the public sector. On

the other hand, the presence of tourists in Cyprus and the activities they undertake may also lead to

improvements being made in public transport provision in response to their demand. These improvements may

also benefit local residents, thereby avoiding improvement costs which would otherwise be borne by the public

sector or customers through higher fares.
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Figure 17: Public transport impact pathway
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We then derived our estimates by multiplying the net cost per individual trip by the number of trips made by

TUI Group customers to obtain the additional net costs to the public sector of providing public

transport to meet the demand of TUI Group customers visiting Cyprus in 2013. Multiplying net

costs by the number of trips made by TUI Group customers meant that no further attribution was necessary.

4.9.4. Benefits

Data

As with costs, we collected primary data through an interview conducted by PwC Cyprus with the Road

Transport Department. Data on the total number of TUI Group visitors and guest nights were obtained from

TUI Group and the number of trips made by TUI Group customers was estimated based on a customer spend

survey. A literature review was also conducted to obtain willingness to pay values for improvements in public

transport provision.

Estimation

Our assessment is based on estimating and valuing the willingness to pay, by local residents, for any

improvements made. It is estimated as:

Quantity of improvement in public transport provision × Willingness to pay of local residents for improvement

It is likely that the consumer surplus – the difference between the value that consumers attach to service

improvements and the increase in cost of providing the improvements- is less than the amount they are willing

to pay for the improvement. Data on whether transport costs increased as a result of the improvements were

unavailable. As a result, we have used the entire willingness to pay value to drive our estimates. This means that

our estimate of the impact will potentially be an overestimate.

Firstly, we examined whether any improvements in public transport provision were made as a result of

tourist demand. Interviews were ambiguous as to whether any improvements were attributable to tourist

demand. One interviewee explained that the process for cleaning buses had been improved and that a

percentage of its staff had received customer training. Interviews reported that new bus stops had been built,

but mostly for routes used by students (rather than visitors). It was unclear whether these improvements had

arisen as a direct result of tourist demand. Additionally, interviewees stated that tourists and locals generally

used different routes. This suggested that any improvements on the routes used by tourists would not be

experienced by local residents. As a result, we considered two alternative assumptions to inform our estimates:

 We assumed that no overall benefits were experienced by the local population as a result of improvements

made in response to tourist demand for public transport; and

 We assumed that

 All the improvements identified in the interviews were attributable to increased tourist demand;

 These improvements occurred uniformly across the entire bus network in Cyprus; and

 The entire Cypriot population benefits from them.

First, we estimated the proportion of total bus journeys in Cyprus during 2013 made by TUI Group

customers. Using the TUI Group customer spend survey conducted by the Travel Foundation, we identified

the average customer spend on buses per guest night by different board statuses. We multiplied this spend

figure by the number of guest nights for each board status in order to calculate the total amount spent on buses

by TUI Group customers in 2013. We assumed that all TUI Group customers travelled on an adult single ticket

on each trip. We divided the total amount spent by TUI Group customers on buses in 2013 by the bus ticket

price to estimate the number of public transport trips made by TUI Group customers in 2013.

We obtained willingness to pay values from the academic literature to measure the improvements identified

in the interviews. Specifically, we obtained values for improved cleanliness, better customer service, shorter

walking distance to bus stops and improved availability of the street furniture at bus stops. The last two values
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were used as proxies to represent the construction of new bus stops. As the values obtained were from a 2008

study in another country, we adjusted them for differences in Purchasing Power Parity (PPP) between the

country of the study and Cyprus and inflation to provide a value relevant to Cyprus in 2013.

To obtain the value to local residents of these benefits, we multiplied the WTP value by the total

population of Cyprus in order to reflect our assumption that all Cypriots benefit from the improvements. We

then attributed the value to TUI Group by multiplying the value to local residents by the proportion of total

public transport trips in 2013 made by TUI Group customers.

4.10. Beach maintenance

This part of the section explains the methodology we have used to assess the potential impacts in relation to

beach maintenance arising from TUI Group’s customers. Interviews with municipalities revealed that beach

maintenance activities include beach cleaning, provision of beach furniture, amenities and security,

improvements in sand and water quality and provision of information at beaches. Social costs were quantified

and valued by estimating the additional net costs to the public sector of providing beach maintenance to meet

the demand of TUI Group customers visiting Cyprus in 2013. Social benefits were quantified and valued by

identifying any improvements made to beach maintenance provision in response to tourist demand and

estimating the value of these to local residents. Any impacts relating to beach maintenance are assumed not to

occur in the absence of TUI Group customers.

4.10.1. Impact pathway

As illustrated in Figure 18 below, the presence of tourists in Cyprus and the activities they undertake may lead

to increased demand for public beach maintenance services. This means that the provision of beach

maintenance services may need to be varied according to how many tourists are present at different times of the

year, potentially entailing additional costs to the public sector. On the other hand, the presence of tourists in

Cyprus and the activities they undertake may lead to improvements being made to beach maintenance

provision in response to increased demand by tourists. These improvements may also benefit local residents

who use the same beaches.

Our analysis does not consider potential changes in welfare for local residents from due to changing patterns in

the use of beaches caused by tourists, which would have required detailed analysis of beach use along with

surveys of the population.

Figure 18: Beach maintenance impact pathway
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4.10.2. Costs

Data

Primary data were collected through interviews conducted by PwC Cyprus with representatives from the

Community Council of Oroklini, the Municipality of Paralimni and the Municipality of Limassol. Data on the

total number of TUI Group visitors were obtained from TUI Group and the population and number of visitors

to Cyprus from publicly available information.

Estimation

Our assessment is based on estimating the additional net costs to the public sector of providing beach

maintenance services to meet the demand of TUI Group customers visiting Cyprus in 2013. It is calculated as:

Total net cost of beach maintenance in 2013

×
Total number of TUI Group customers in 2013

Total number of foreign tourists + Total population of Cyprus in 2013

Firstly, we estimated the total net cost of beach maintenance in 2013. The details regarding the

proportions and categories of beach maintenance costs that are funded by the public sector varied among the

local government representatives interviewed. All interviewees responded that the public sector funded a

proportion of lifeguard salary – this proportion differed between the municipalities. Two interviewees

responded that all maintenance costs, apart from the percentage of lifeguard salary covered by government, are

met by revenues from companies offering services on the beach (e.g. furniture rental). Only one interviewee

provided the total cost of beach maintenance services. As a result of the uncertainty regarding the type of cost

covered by the public sector (i.e. all costs vs. lifeguard salary only), we considered two alternative assumptions

to inform our lower and upper estimates respectively:

 The only public sector cost of beach maintenance across all beaches in Cyprus is the average proportion of

lifeguard salary provided by municipalities; and

 The public sector cost of beach maintenance across all beaches in Cyprus is the same average proportion,

but applied to the total cost of beach maintenance.

Both scenarios above assume that the total beach maintenance cost provided is representative of all beaches in

Cyprus. An average annual lifeguard salary was found for one municipality and is assumed to be representative

of lifeguard salaries across Cyprus. We have also assumed that each beach employs one full-time equivalent

lifeguard each year. The total cost of beach maintenance used in our upper bound estimate is equal to the cost

provided by the one interviewee. To obtain the total net cost of beach maintenance in 2013, we multiplied the

two scenarios described above by the total number of beaches in Cyprus.

Subsequently, we estimated the proportion of beach visitors that are TUI Group customers. Data on

the number of visitors to beaches (either by Cypriots or tourists) were not available. We assumed that the

proportion of people in Cyprus in 2013 that were TUI Group customers represents the proportion of beach

users that are TUI Group customers. Therefore, costs were attributed to TUI Group based on the proportion of

total foreign tourists and Cypriots accounted for by TUI Group using the following calculation method:

୒୳୫ ୠ ୰ୣ�୭୤�୘୙ �୍ୋ୰୭୳୮�୴୧ୱ୧୲୭୰ୱ�

୘୭୲ୟ୪�୬୳୫ ୠ ୰ୣ�୭୤�୤୭୰ୣ ୧୥୬�୲୭୳୰୧ୱ୲ୱା୘୭୲ୟ୪�୬୳୫ ୠ ୰ୣ�୭୤�େ୷୮୰୧୭୲�୲୭୳୰୧ୱ୲ୱ

We estimated the proportion of the total population of Cyprus and total number of foreign visitors to Cyprus

made up of TUI Group visitors. This assumes that the proportion of people on Cyprus that are TUI Group

customers represents the proportion of beach users that are TUI Group customers. We were then able to

estimate that the additional net costs to the public sector of providing beach maintenance to meet the demand

of TUI Group customers visiting Cyprus in 2013.
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4.10.3. Benefits

Data

As with the costs data, we collected primary data through interviews conducted by PwC Cyprus with

representatives from the Community Council of Oroklini, the Municipality of Paralimni and the Municipality of

Limassol. Data on the total number of TUI Group visitors were obtained from TUI Group and a literature

review was conducted to obtain willingness to pay values for improvements in the provision of beach

maintenance services.

Estimation

Our assessment is based on estimating the willingness to pay, of local residents, for any improvements made. It

is calculated as:

Quantity of improvement in beach maintenance provision × Willingness to pay of local residents

Firstly, we examined whether any improvements in beach maintenance provision were made as a result

of tourist demand. Interviews with the municipalities and Community Council were ambiguous as to whether

any improvements made were attributable to tourist demand. Interviews suggested that cleanliness, security

and amenity had been improved, but it was generally unclear as to whether these improvements had arisen

solely as a direct result of tourist demand. As a result, we considered two alternative assumptions to inform our

estimates:

 We assumed that no overall benefits were experienced by the local population as a result of improvements

to beach maintenance provision made in response to tourist demand; and

 We assumed that:

 The improvements identified in the interviews were indeed attributable to tourist demand;

 These improvements occurred uniformly across all beaches in Cyprus; and

 The entire Cypriot population benefits from them.

We obtained willingness to pay values from the literature to represent the improvements identified in the

interviews. Specifically, we obtained values for improvement in the standard of amenities and safety “from

average to good” and improvements in cleanliness. We adjusted them for differences in Purchasing Power

Parity between the country of the study and Cyprus, and for inflation to provide a value relevant to Cyprus in

2013. For improvements in safety and amenities, we assume that the benefits are realised over a five year period

of time, and have therefore apportioned the benefit over five years period.

To obtain the value to local residents of these benefits, we multiplied the WTP value by the total

population of Cyprus in order to reflect our assumption that all Cypriots benefit from the improvements. We

then attributed the value to TUI Group by multiplying the value to local residents by the proportion of the total

local population and foreign visitors accounted for by TUI Group customers in 2013.

4.11. Public services and infrastructure - waste collection
and disposal

This part of the section explains the methodology we have used to assess the potential social impacts in relation

to waste collection and disposal arising from TUI Group’s customers. Social costs were quantified and valued by

estimating the additional net costs to the public sector of providing waste collection and disposal services to

meet the demand of TUI Group customers visiting Cyprus in 2013. Social benefits were quantified and valued

by identifying any improvements made to waste collection and disposal services provision in response to tourist

demand and estimating the value of these to local residents.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 83

The environmental impacts of waste disposal, including GHGs from waste decaying and disamenity are

captured in the environmental quadrant of our analysis. Any impacts relating to waste collection and disposal

are assumed not to occur in the absence of TUI Group customers.

4.11.1. Impact pathway

As illustrated in Figure 19 below, the presence of tourists in Cyprus and the activities they undertake may lead

to increased demand for waste collection and disposal services. This means that the provision of waste

collection and disposal services may need to be varied according to how many tourists are present at different

times of the year, potentially entailing additional cost to the public sector. On the other hand, the presence of

tourists in Cyprus and the activities they undertake may lead to improvements being made in waste collection

and disposals services provision in response to increased demand by tourists. These improvements may also

benefit local residents, thereby avoiding improvement costs which would otherwise be borne by the public

sector.

Our analysis does not consider potential changes in welfare for local residents from any undercapacity in waste

collection and processing.

Figure 19: Waste collection and disposal impact pathway
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In order to do this, we first obtained the total tonnes of waste produced at each hotel in 2013 split

between recyclable and non-recyclable waste. This was split in the following categories:

 Hazardous waste to recycling;

 Non-hazardous waste to recycling;

 Hazardous waste to landfill; and

 Non-hazardous waste to landfill.

We then estimated the associated cost of collection and disposal, which are likely to vary between

municipalities in Cyprus. Detailed information about the stages and costs of waste collection, sorting and

treatment in each municipality that the hotels in scope are located was not available from the interviews

conducted. To fill this data gap, we made a number of assumptions based on the data provided by the

municipalities, Ministry of Interior and Green Dot.

First, the public cost of collecting all waste varied between different areas in Cyprus. We used the lower and

upper cost values obtained to inform our lower and upper estimates. Additionally, two interviewees suggested

that waste also went through a waste management plant before being processed and treated. We estimated the

cost of this based on the average of the two costs provided by the interviewees. Our lower and upper estimates,

therefore, assumes that:

 After collection, waste is sent directly for treatment and does not pass through a waste management plant;

and

 After collection, all waste is sent to a waste management plant before being sent for treatment.

Only one interviewee provided a cost per tonne for sending waste to sanitary landfill and unsanitary landfill.

The cost per tonne of sending waste to sanitary landfill was considerably higher than the equivalent cost for

unsanitary landfill. Our lower and upper estimates, therefore, assume that:

 All waste to landfill goes to unsanitary landfill; and

 All waste to landfill goes to sanitary landfill.

In terms of waste sent for recycling, our interviews suggested that municipalities only cover a certain

percentage of the cost of recycling paper. The remainder is paid for by Green Dot through its member fees. Only

Paralimni municipality provided a cost per tonne of recycling. Using data provided on the percentage split of

recycled material and total cost of recycling, we identified the proportion of total waste recycled made up of

paper in 2013. We then adjusted the value for the fact that a certain percentage of paper recycling is covered by

the public sector. This resulted in an estimated cost of recycling. We have assumed that this breakdown is

representative of all the areas where the pilot hotels are based.

Finally, the details regarding the proportion of non-recyclable waste collection and disposal costs covered by the

public sector varied among the municipality representatives interviewed. Our lower and upper estimates,

therefore, assume that:

 The public sector covers the lowest proportion of the cost of non-recyclable waste collection and disposal

costs as provided by interviewees; and

 The public sector covers the highest proportion of the cost of non-recyclable waste collection and disposal

as provided by interviewees.

4.11.3. Benefits

Data

Primary data were collected through interviews conducted by PwC Cyprus with representatives from the

Community Council of Oroklini, Municipalities of Paralimni and Limassol, Ministry of Interior and Green Dot –

an NGO responsible for the collection and disposal of recyclable waste in Cyprus. Willingness to pay values for
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improvements in the provision of waste collection and disposal services were obtained through a literature

review.

Estimation

Our assessment is based on estimating the willingness to pay, of local residents, for any improvements made. It

is calculated as:

Quantity of improvement in waste collection and disposal services × Willingness to pay of local residents

First, we examined whether any improvements in waste collection and disposal services provision

were made as a result of tourist demand. Interviews were ambiguous as to whether any improvements made

were attributable to tourist demand. Recent improvements in service provision identified by interviewees were

an upgrade of vehicles to produce less noise, the closing of landfills, the construction of a waste management

plant and the purchase by the hotels of compactors. It was unclear whether the first three improvements were

made in direct response to tourists as these changes were made in response to evolving EU and Cypriot

legislation. The direct benefit to local residents of hotels purchasing compactors is unclear. Additionally, no

quantification of these improvements was provided. As a result, we considered two alternative assumptions to

inform our lower and upper estimates respectively:

 We assumed that no overall benefits were experienced by the local population as a result of any

improvements to waste collection and disposal services provision made in response to tourist demand; and

 We assumed that significant improvements were experienced from the noise reduction arising from

investment in vehicle upgrades, and that these improvements were attributable to tourist demand. We also

assumed that:

 The improvements were uniform across Cyprus on all routes servicing both tourists and local residents

alike; and

 The entire population of Cyprus benefits from the reduction in noise pollution from waste collection

vehicles.

We then obtained willingness to pay values for reduction in noise from the literature. There was no

willingness to pay value for noise reduction associated with waste collection in Cyprus. We, therefore, took an

average between three studies of willingness to pay for noise reduction that were conducted in other countries.

The values from the literature for the willingness to pay for noise reduction were adjusted for differences in

Purchasing Power Parity between the country of the study and Cyprus and inflation between the years of the

studies and 2013. The values obtained from the literature were also provided per household, so these were

further adjusted to account for the average Cypriot household size. The values were applied under the

assumption that waste collection leads to noise for 15 minutes each week and that noise pollution was

significantly reduced as a result of vehicles upgrades.

We subsequently multiplied the average adjusted willingness to pay value by the population of Cyprus to

estimate the total value to the Cypriot residents. The resulting value was then attributed to TUI Group by

multiplying the total value by the proportion of total visitors to Cyprus that were TUI Group customers.

4.12. Public services and infrastructure - water use

This part of the section explains the methodology we have used to assess the potential social costs in relation to

the water use of TUI Group’s customers. The costs were quantified and valued by estimating the additional net

costs to the public sector of providing water to meet the demand of TUI Group customers visiting Cyprus in

2013. Any impacts relating to water use are assumed not to occur in the absence of TUI Group customers.
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4.12.1. Impact pathway

As illustrated in Figure 20 below, the presence of tourists in Cyprus and the activities they undertake leads to

increased water use in Cyprus. As the water provided is subsidised by the government, water use by tourists

presents an additional cost to the public sector.

Our analysis does not consider any potential additional costs to local residents in the form of higher water

prices caused by tourist demand.

Figure 20: Water use impact pathway

4.12.2. Data

For the hotels, data were collected directly through questionnaires. To estimate the quantity of water produced

in the supply chain of the hotels, the ground handler, the airport handler, customers and TUI Group

representatives, information on the amount of money spent on different goods and services was used with an

environmentally extended input-output (EEIO) model.

4.12.3. Estimation

Below, we explain our approach to estimation and the data sources used for the valuation of water use in

Cyprus.

Subsidy cost of water

Our methodology uses data on the extent of cost recovery in the water sector from the Cypriot Water

Development Department (WDD). This assumes that there is no difference in the cost of water for domestic and

business users.

The EU’s Water Framework Directive (2000) expects full cost recovery as a core principle, but it recognises that

achieving it is still some way off in some countries17. In countries where full cost recovery is not met, corporate

water use puts a financial burden on tax payers who fund the implicit subsidy. Our methodology provides a

basis for estimating this impact.

In its response to the EU Water Directive Framework, the WDD produced a report that estimated the

proportion of the financial cost of supplying water recovered from domestic and agricultural users in 2007 18.

17 European Environment Agency, 2013. Assessment of cost recovery through water pricing.
18 Cypriot Government, (2010). Cost Assessment & Pricing of Water Services in Cyprus.
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Using the data from the WDD we can estimate the cost, per tonne of water supply, which is not recovered from

consumers. We inflate these costs to 2013 prices based on the increase in water price between 2007 and 2013.

This cost was multiplied by quantity of water, produced in the supply chain of the hotels, the ground handler,

the airport handler, customers and TUI Group representatives, which was estimated using EEIO. As described

in Section 2.3, this was attributed to TUI Group using on the proportion of revenue relating to TUI visitors.

4.13. Cultural heritage

This part of the section explains the methodology we have used to assess the potential social impacts in relation

to cultural heritage arising from TUI Group’s customers. Social costs were quantified and valued by estimating

the additional cost of repair and maintenance arising from visits by TUI Group’s customers to each UNESCO

World Heritage Site in Cyprus in 2013. Social benefits were estimated as the avoided cost to Government of

maintaining cultural heritage sites as a result of the entry fees paid by TUI Group’s customers when visiting

each Site. Any impacts relating to cultural heritage are assumed not to occur in the absence of TUI Group

customers.

Eleven sites were examined19:

 The Temple of Aphrodite;  Agios Neofytos Monastery;

 Kato Paphos;  The Tombs of the Kings in Kato Paphos;

 Petra tou Romiou (Aphrodite’s Rock);  Kouklia village / Palaipaphos;

 Houses of Dionysus, Orpheus and Aion;  Painted churches; and

 Villa of Theseus;  Choirokoitia neolithic settlement.

 Chrysorrogiatissa Monastery;

4.13.1. Impact pathway

Figure 21 below illustrates how the activities of TUI Group’s customers potentially result in social costs and

benefits to cultural heritage. If tourists in Cyprus visit sites of cultural significance in Cyprus during their

holiday, this could lead to negative impacts through degradation or overuse of them. This may require

additional maintenance and conservation expenditure by the public sector On the other hand, tourists may

contribute positive impacts in the form of additional revenue from entry fees which contributes to maintenance

costs of these sites. This represents an avoided cost to the public sector, which may have otherwise borne the

maintenance costs covered by tourist entry fees.

Our analysis does not consider the potential changes in the welfare of local residents from any damage to sites

not prevented by current levels of repair and maintenance, nor the continued existence of traditional skills and

knowledge, both of which would require detailed surveys of the local population.

19 http://whc.unesco.org/en/statesparties/cy
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Figure 21: Cultural heritage impact pathway

4.13.2. Costs

Data

Data on the total number of visitors at each site and the annual cost of repair and maintenance of each site were

collected in an interview conducted by PwC Cyprus with the Head of the Department of Antiquities in the

Government of Cyprus. This interview also provided estimates of the proportion of visitors to each site taking

an organised tour (rather than travelling independently). Data on the number of TUI Group customers visiting

each site on organised tours were obtained from TUI Group’s ground handler.
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Group customers staying at each of the eight hotels who visited each site on an organised tour was obtained

from TUI Group’s ground handler. No data were available on the number of TUI Group customers visiting each

site independently. For the sites where TUI Group’s customers visited on organised tours, we estimated the

number of TUI Group customers visiting independently by using the percentage splits provided by the

Department of Antiquities described above. For the sites where no TUI Group customers visited on an

organised tour, the number of TUI Group customers visiting these independently was estimated by multiplying

the total number of visitors to each site by the average percentage of total visitors accounted for by TUI Group

customers (at the sites TUI Group customers visited on a tour).

We then estimated the annual repair and maintenance costs at each site in 2013. The Department of

Antiquities was unable to provide these data for some of the sites. Where data were missing, we used two

approaches:

 We assumed that the maintenance costs at the sites unable to provide data were the same as the site with

highest maintenance costs in 2013; and

 We assumed that the maintenance costs at the sites unable to provide data were the same as the site with

lowest maintenance costs in 2013.

We then calculated the annual cost of maintenance per visitor at each site for 2013 by dividing the

annual repair and maintenance costs at each site by the total number of visitors for each site.

Finally, for each site, we calculated the cost attributable to TUI Group’s customers by multiplying the annual

cost of maintenance per visitor at each site by the total number of TUI Group customers visiting each site in

2013.

4.13.3. Benefits

Data

Many of the data needed for our estimate were the same as those used to estimate the cultural heritage costs.

The additional data we used were entry fees payable at each site which were obtained from the ground handler

and through desk research.

Estimation

Our assessment of is based on estimating the revenue received by the sites which is attributable to TUI Group’s

customers. It is calculated as:

݉ݑܰ ܾ݁ ݂݋�ݎ ݉݋ݐݏݑܿ�ܫܷܶ� ݒ݅�ݏݎ݁ ݏ݅ ܿܽ݁�݃݊ݐ݅ ℎ�݅ݐ݁ݏ �× ܽ݌�ݐ݊ݑ݋݉ܣ ݅݀ ܿܽ݁�ݕܾ� ℎ�ܿ݉݋ݐݏݑ ݎ݁

We estimated the total number of TUI Group customers visiting each site using exactly the same approach as

the one used to estimate the social costs. We obtained the entry fee for each site through desktop research on

the sites in question and from TUI Group’s ground handler, who negotiated group discounts on ticket prices for

entry to the sites where it takes TUI Group customers on tours. We used these data for each site to estimate the

total entry fees paid by TUI Group customers by multiplying the entry fee at each site by the number of TUI

Group visitors to each site, meaning that no further attribution to TUI Group was necessary. We considered

customers using tours and travelling independently separately.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 90

5. Bibliography

Economic, tax and environmental

This bibliography includes all the sources consulted in the preparation an application of the economic, tax, and

environmental methodologies, including those directly referenced and those which served only as background reading.

PwC. 2014. Tax Facts & Figures 2014 – Cyprus. http://www.pwc.com.cy/en/publications/assets/tax-facts-

figures-jan-2014-en.pdf

The Travel Foundation. 2014. Optimising Tourist Spend in the Local Economy.

http://www.thetravelfoundation.org.uk/images/media/Optimising_Tourist_Spend_full_report_April_2

014.pdf

World Input-Output Database. 2014a. 2009 Economic and environmental accounts.

http://www.wiod.org/new_site/database/niots.htm [accessed 16/6/2014]

World Input-Output Database. 2014b. 2011 Economic and environmental accounts.

http://www.wiod.org/new_site/database/niots.htm [accessed 16/6/2014]

Environment - greenhouse gas emissions

This bibliography includes all written sources consulted in the production of the GHGs valuation methodology,

including those directly referenced and those which served only as back ground reading.

Ackerman F., and Stanton E. (2010) The Social Cost of Carbon: A Report for the Economics for Equity and the
Environment Network.

AEA Technology (2011) 2011 Guidelines to Defra/DECC’s GHG Conversion Factors for Company Reporting; Defra and
DECC 2011.

Anthoff D., Hepburn C., and Tol R. (2009) ‘Equity weighting and the marginal damage costs of climate change’ Ecological
Economics, 68(3).

Anthoff, D. and Tol, R. (2009) 'The impact of climate change on the balanced growth equivalent: an application of
FUND', Environmental and Resource Economics , 43(3), 351-367.

Anthoff, D. and Tol, R. (2010) 'On international equity weights and national decision making on climate change', Journal
of Environmental Economics and Management, 60(1), 14-20.

Anthoff, D., Hepburn C. and Tol, R. (2009) 'Equity weighting and the marginal damage costs of climate
change', Ecological Economics , 68(3), 836-849.

Anthoff, D., Tol, R. and Yohe, G. (2009) 'Discounting for climate change', Economics: The Open-Access, Open-
Assessment E-Journal, 3(24), 1-22.

Azar, C. and Sterner, T. (1996) 'Discounting and distributional considerations in the context of global
warming', Ecological Economics, 19(2), 169-184.

Bicket, M., (2011) ‘An intermediate approach to discounting: social discount rates based on citizen preferences and
participation’ Submitted in partial fulfilment of the requirements for the MSc and/or DIC, Imperial College London,
Centre for Environmental Policy, September 2011.

Ceronsky M., Anthoff D., Hepburn C., and Tol R. (2006). ‘Checking the Price Tag on Catastrophe: The Social Cost of
Carbon under Non-linear Climate Response’ Working Paper FNU-87, Sustainability and Global Change research unit
Hamburg University; and Centre for Marine and Atmospheric Science.

Clarkson R. and Deyes K. (2002) ‘Estimating the Social Cost of Carbon Emissions’ Government Economic Service
Working Paper 140 HM Treasury and Defra.

Committee on Climate Change (2008) ‘Building a low-carbon economy – the UK’s contribution to tackling climate
change’ December 2008.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 91

Cyprus Water Development Department, 2010. Desalinisation in Cyprus. Accessed here:
http://www.moa.gov.cy/moa/wdd/Wdd.nsf/0/24B06DE543FBD990C22576EB002E2633/$file/Desalination.pdf

Department for Environment, Food and Rural Affairs (2007) The Social Cost Of Carbon And The Shadow Price Of
Carbon: What They Are, And How To Use Them In Economic Appraisal In The UK Defra Economics Group 2007.

Department for Environment, Food and Rural Affairs (2012) 2012 Guidelines to Defra/DECC’s GHG Conversion Factors
for Company Reporting: Methodology Paper for Emission Factors.

European Union (2008) Guide to Cost Benefit Analysis of Investment Projects July 2008.

European Commission, 2014. http://ec.europa.eu/clima/policies/effort/index_en.htm [Accessed 17/10/2014]

Guo, J., Hepburn, C., Tol, R. and Anthoff, D. (2006) 'Discounting and the social cost of carbon: a closer look at
uncertainty', Environmental Science and Policy, 9(3), 205-216.

HM Treasury (2011) The Green Book: Appraisal and Evaluation in Central Government London: TSO.

HM Treasury and Department of Energy and Climate Change (2010) Valuation of energy use and greenhouse gas
emissions for appraisal and evaluation June 2010.

Hope C., (2008) ‘Discount rates, equity weights and the social cost of carbon’, Energy Economics, 30(3).

Hope C., (2008) ‘Optimal carbon emissions and the social cost of carbon over time under uncertainty’ The Integrated
Assessment Journal, 8(1).

Hope C., and Newbury D., (2006) ‘Calculating the Social Cost of Carbon’ Forthcoming in Delivering a Low Carbon
Electricity System: Technologies, Economics and Policy Editors: Michael Grubb, Tooraj Jamasb and Michael G. Pollitt
(University of Cambridge) Cambridge University Press July (2008).

Intergovernmental Panel on Climate Change (2007) IPCC Fourth Assessment Report.

Intergovernmental Panel on Climate Change (2013) IPCC Fifth Assessment Report.

Link, P. and Tol, R. (2004) 'Possible Economic Impacts of a Shutdown of the Thermohaline Circulation: An Application
of FUND', Portuguese Economic Journal, 3, 99-114.

Morris and Worthington (2010) ‘Cap or trap? How the EU ETS risks locking-in carbon emissions’ Sandbag Climate
Campaign September 2010.

Narita, D., Tol, R. and Anthoff, D. (2009) 'Damage costs of climate change through intensification of tropical cyclone
activities: an application of FUND', Climate research ,39(2), 87-97.

Newell, R. and Pizer, W. (2003) 'Discounting the distant future: how much do uncertain rates increase
valuations?', Journal of Environmental Economics and Management,46(1), 52-71.

Newell, R. and Pizer, W. (2003) 'Regulating stock externalities under uncertainty', Journal of Environmental Economics
and Management, 45(2), 416-432.

Nordhaus, W., (2011) ‘Estimates of the Social Cost of Carbon: Background and Results from the RICE-2011 Model’
Cowles Foundation Discussion Paper No. 1826.

Plambeck, E. and Hope, C. (1996) 'PAGE95: An updated valuation of the impacts of global warming', Energy Policy,
24(9), 783–793.

Ramsey F., (1928), ‘A Mathematical Theory of Saving,’ Economic Journal, 38(152).

Stern, N. and Taylor, C. (2007) 'Climate Change: Risk, Ethics, and the Stern Review', Science,317(5835), 203-204.

Stern, N., (2007) The Economics of Climate Change: The Stern Review. Cambridge, UK: Cambridge University Press.

The Economist (2009) ‘Is it Worth It?’ A special report on climate change and the carbon economy 03/12/09

Tol R., (2005) ‘The marginal damage costs of carbon dioxide emissions: an assessment of the uncertainties’, Energy
Policy, 33(16), 2064-2074.

Tol R., (2008) ‘The Social Cost of Carbon: Trends, Outliers and Catastrophes.’ Economics - the Open-Access, Open-
Assessment E-Journal, 2(25).

Tol R., (2009) ‘The Economic Effects of Climate Change’ Journal of Economic Perspectives, 23(2).

Tol R., (2011) ‘The Social Cost of Carbon’ ESRI Working Paper No. 377.

United Nations Environment Programme (UNEP). (2014). Climate change and tourism.
http://www.unep.org/resourceefficiency/Business/SectoralActivities/Tourism/Activities/WorkThematicAreas/ClimateC
hange/tabid/78787/Default.aspx [Accessed 11/02/2015].



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 92

United States Government Interagency Working Group on Social Cost of Carbon, (2009) 'Technical Support Document:
Social Cost of Carbon for Regulatory Impact Analysis Under Executive Order 12866'.

Watkiss P. and Downing T., (2008) ‘The social cost of carbon: Valuation estimates and their use in UK policy’ The
Integrated Assessment Journal, 8(1).

Weitzman M., (2007) ‘A Review of The Stern Review on the Economics of Climate Change’ Journal of Economic
Literature, 45(3).

Weitzman M., (2009). ‘The Extreme Uncertainty of Extreme Climate Change: An Overview and Some Implications’,
Harvard University Preliminary Note, Oct 2009.

World Tourism Organisation (WTO. (2008). Climate Change and Tourism: Responding to Global Challenges.
http://sdt.unwto.org/sites/all/files/docpdf/climate2008.pdf

Yohe, G.W., R.D. Lasco, Q.K. Ahmad, N.W. Arnell, S.J. Cohen, C. Hope, A.C. Janetos and R.T. Perez, 2007: Perspectives
on climate change and sustainability. Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of
Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, M.L. Parry, O.F.
Canziani, J.P. Palutikof, P.J. van der Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge, UK.

Environment – air emissions

This bibliography includes all written sources consulted in the production of the air pollution valuation methodology,

including those directly referenced and those which served only as back ground reading.

Abbey, D.E., Mills, P.K., Petersen, F.F., Beeson, W.L. (1991). Long Term Ambient Concentrations of Total Suspended

Particles and Oxidants As Related to Incidence of Chronic Disease in California Seventh-Day Adventists. Journal of
Environmental Health Perspectives, Vol. 94, pp. 43-50.

Alberini, A., Harrington, W., McConnell, V. (1995). Determinants of Participation in Accelerated Vehicle-Retirement

Programs. RAND Journal of Economics, Vol. 26 (1), pp. 93-112.

Baldasano, J.M., Valera, E., and Jimenez, P. (2003) Air quality data from large cities. The Science of the total

environment. 307:141-165.

Brook R.D. et al., American Heart Association Updated Scientific Statement (2010). ‘Particulate matter air pollution and
cardiovascular disease: an update to the scientific statement from the American Heart Association’. Circulation. 2010;

121: 2331–2378.

Baek, Bok Haeng, Aneja, Viney P., Tong, Q. (2003). Chemical coupling between ammonia, acid gases, and fine particles.

Environmental Pollution, Vol. 129, pp. 89–98.

Bell, M.L., McDermott, A., Zeger, S.L., Samet, J.M., Dominici, F. (2004). Journal of American Medical Association, Vol.
292 (19), pp. 2372-2378.

BERL, (2007). The Value of Statistical Life for Fire Regulatory Impact Statements. Report to The New Zealand Fire

Service Commission.

Chestnut, L.G., Dennis, R.L. (1997). Economic benefits of improvements in visibility: Acid rain provisions of the 1990

Clean Air Act Amendments. Journal of the Air and Waste Management Association, Vol. 47, pp. 395–402.

Chestnut, L.G., Rowe, R.D. (1990). Preservation values for visibility protection at the national parks. Report prepared for

the Economic Analysis Branch Office of Air Quality Planning and Standards, US EPA.

Chestnut, L.G., Rowe, R.D. (1989). Economic Valuation of Changes in Visibility: A State of the Science Assessment for

NAPAP. in NAPAP Methods for Valuing Acidic Deposition and Air Pollution Effects. NAPAP SOST Report 27.

Chilton, S., Covey, J., Jones-Lee, M., Loomes, G., Metcalf, H. (2004). Valuation of health benefits associated with

reductions in air pollution. Final Report for the Department for Environment, Food and Rural Affairs.

Cropper, M., Alberini, A., Krupnick, A., Simon, N.B., (2006). Willingness to pay for mortality risk reductions: Does

latency matter? Journal of Risk and Uncertainty, Vol. 32, pp. 231-245.

Department of Labour Inspection, Cyprus, 2014. Air quality in Cyprus.

http://www.airquality.dli.mlsi.gov.cy/Default.aspx?pageid=666## [Accessed on 16/10/14]



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 93

Statistical Service of Cyprus, 2014a. Emissions of Air Pollutants.

http://www.mof.gov.cy/mof/cystat/statistics.nsf/energy_environment_82main_en/energy_environment_82main_en?

OpenForm&sub=2&sel=2 [Accessed on 16/10/14]

Statistical Service of Cyprus, 2014b. Population key figures.
http://www.mof.gov.cy/mof/cystat/statistics.nsf/populationcondition_21main_en/populationcondition_21main_en?Op

enForm&sub=1&sel=2 [Accessed on 16/10/14]

Defra (2002). Ammonia in the UK. Available from

http://archive.defra.gov.uk/environment/quality/air/airquality/publications/ammonia/documents/ammonia-in-uk.pdf

Defra (2011a). Causes of Air Pollution. Online resource. Available from http://uk-air.defra.gov.uk/air-pollution/causes

Defra (2011b). Air Quality Appraisal – Damage Cost Methodology. Available from

http://archive.defra.gov.uk/environment/quality/air/airquality/panels/igcb/documents/damage-cost-methodology-

110211.pdf

ExternE, (1999). Externalities of Energy: Methodology 1998 Update.

ExternE, (2005). Externalities of Energy: Methodology 2005 Update.

European Environment Agency (EEA) (2013). Air quality in Europe — 2013 report.

FEEM (Fondazione Eni Enrico Mattei), (2006). Air pollution costs in Ukraine.

Guttikunda, S., Calori, G. (2009). Simplified Atmospheric Transport Modeling System (ATMoS-4.0) for the SIM-air tool.

SIM-air Working Paper Series: 30-2009.

Guttikunda, S. (2010). Role of Meteorology on Urban Air Pollution Dispersion: A 20yr Analysis for Delhi, India. SIM-air

Working Paper Series: 31-2010.

Heffter, J.L., (1983). Branching atmospheric trajectory (BAT) model. NOAA Technical Memorandum ERL ARL-121, Air

Resources Laboratory, Rockville, MD, 19pp.

Hammitt, J.K., (2002). QALYs vs. WTP. Forthcoming in Risk Analysis. Available from

http://www.rff.org/rff/Events/Valuing-Health/upload/5397_1.pdf

Hammitt, James K. and Robinson, Lisa A. (2011), "The Income Elasticity of the Value per Statistical Life: Transferring
Estimates between High and Low Income Populations," Journal of Benefit-Cost Analysis: Vol. 2 : Iss. 1, Article 1.

Heintz, R.J. and Tol, R.S.J., (1996). Secondary Benefits of Climate Control Policies: Implications for the Global
Environmental Facility. CSERGE Working Paper GEC 96-17.

Hurley F, Hunt A, Cowie H, Holland M, Miller B, Pye S, Watkiss P. (2005). Methodology for the Cost-Benefit Analysis for

CAFE: Volume 2: Health Impact Assessment. Didcot. UK: AEA Technology Environment.

Huu Huan, N., Xuan Hai, N. and Yem, T., (2014). Economic valuation of health impacts of air pollution due to H2S

emissions from To Lich River, Vietnam. ARPN Journals.

Industrial Economics (2011). Health and Welfare Benefits Analyses to Support the Second Section 812 Benefit-Cost
Analysis of the Clean Air Act. Final Report for the US Environmental Protection Agency.

Khoder, M.I. (2002). Atmospheric conversion of sulfur dioxide to particulate sulfate and nitrogen dioxide to particulate

nitrate and gaseous nitric acid in an urban area.

Knoderer, C.A., Bratek, S.A., MacDonald, C.P. (2008). Spatial and Temporal Characteristics of Winds and Mixing during

TexAQS-II. Report prepared for Texas A&M University. Available from
http://www.tceq.texas.gov/assets/public/implementation/air/am/contracts/reports/mm/582564593FY0820-

20080411_STI_Winds_Mixing_Characteristics_TexAQSII.pdf

Kozlowski, T.T. (1980). Impacts of Air Pollution on Forest. BioScience, Vol. 30 (2), pp. 88-93.

Lesser, V.M., J.O. Rawlings, S.E. Spruill, M.C. Somerville. 1990 .Ozone Effects on Agricultural Crops: Statistical

Methodologies and Estimated Dose-Response Relationships. Crop Science Vol. 30, pp. 148-155.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 94

Loehman, E., Boldt, D. (1990). Valuing Gains and Losses in Visibility and Health with Contingent Valuation. Available

from http://yosemite.epa.gov/ee/epa/eerm.nsf/vwAN/EE-0020.pdf/$file/EE-0020.pdf

Loubet, B., and Cellier, P. (2001). Experimental Assessment of Atmospheric Ammonia Dispersion and Short Range Dry

Deposition in a Maize Canopy. Water, Air and Soil Pollution Focus, Vol 1. (10), pp. 157-166.

Loubet, B., et al (2006) Ammonia deposition near hot spots: processes, models and monitoring methods. Background

Document for Working Group 3: UNECE Expert Workshop on Ammonia, Edinburgh 4-6 December 2006. Available from
http://www.ammonia-ws.ceh.ac.uk/documents/UNECE_2006_Hot_Spot.pdf

Maddison D. (1997). Valuing morbidity effects of air pollution. Centre for Social and Economic Research on the Global

Environment, University College London and University of East Anglia.

Markandya, A., (1998). The Valuation of Health Impacts in Developing Countries. Department of Economics and

International Development, University of Bath. Available from

http://www.ipea.gov.br/ppp/index.php/PPP/article/viewFile/100/103

Muller, N.Z., (2012) Personal communication between Dr. Nick Muller and PwC, September 2012

Muller N.Z. and Mendelssohn, R., (2007). Measuring the Damages of Air Pollution in the United States. Journal of
Environmental Economics and Management, Vol. 54 (1), pp. 1-14.

Muller N.Z. and Mendelssohn, R., (2009). Efficient Pollution Regulation: Getting the Prices Right. American Economic
Review, Vol. 99, pp. 1714-1739.

Muller N.Z. and Mendelssohn, R., (2011).Environmental Accounting for Pollution in the United States Economy,

American Economic Review, Vol. 101, pp. 1649-1975.

Navrud, S. and Bergland, O., (2001). Value Transfer and Environmental Policy. EVA Policy Research B Brief 8. Available

from http://www.clivespash.org/eve/PRB8-edu.pdf

OECD, Environment Policy Committee, (2006). Use of Evaluation Tools in Policymaking and Health Implications for

Children. OECD, Paris. Available from

http://search.oecd.org/officialdocuments/displaydocumentpdf/?cote=ENV/EPOC/WPNEP(2007)1/FINAL&docLangua
ge=En

OECD, Environment Policy Committee, (2010). A Review of Recent Policy-Relevant Findings from the Environmental

Health Literature. OECD, Paris. Available from

http://search.oecd.org/officialdocuments/displaydocumentpdf/?cote=env/epoc/wpnep(2009)9/final&doclanguage=en

OECD, (2011). Valuing Mortality Risk Reductions in Regulatory Analysis of Environmental, Health and Transport

Policies: Policy Implications. OECD, Paris. Available from
http://www.oecd.org/env/environmentalpolicytoolsandevaluation/48279549.pdf

OECD, (2012). Mortality Risk Valuation in Environment, Health and Transport Policies. 140pp. OECD Publishing, Paris.

Ostro, B.D. (1994). Estimating the health effects of air pollutants: A method with application to Jakarta. World Bank

Policy Research Working Paper 1301.

Ostro, B.D. (2004). Outdoor air pollution: Assessing the environmental burden of disease at national and local levels.

World Health Organization, Geneva.

Pearce, D. (1998). Cost-Benefit Analysis and Environmental Policy. Oxford Review of Economic Policy, Vol. 14, pp. 84–

100.

Pervin, T., Gerdtham, U., Lyttkens C., (2008). Societal costs of air pollution-related health hazards: A review of methods
and results. Cost effective resource allocation, 6, 19.

Pope III, C.A., et al. (2003). Lung cancer, Cardiopulmonary Mortality and Long-term exposure to Fine Particulate Air
Pollution. Circulation, Vol. 109, pp. 71-77.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 95

Quah, E. and Tay, L.B. (2002). The economic cost of particulate air pollution on health in Singapore. Journal of Asian

Economics, Vol. 14, pp. 73-90.

Renard, J.J. (2004). Fate of ammonia in the atmosphere – a review for applicability to hazardous releases. Journal of

Hazardous Materials, Vol. 108, pp. 29-60.

Sengupta, R,, and Mandal, S., (2013). Health Damage Cost of Automotive Air Pollution : Cost Benefit Analysis of Fuel
Quality Upgradation for Indian Cities. National Institute of Public Finance and Policy, India.

Schwartz, J., Laden, F., Zanobetti, A. (2002). The concentration-response relation between PM 2.5 and Daily deaths.

Environmental Health Perspectives, Vol. 110 (10), pp. 1025-1029.

Scotton, C. R. and L. O. Taylor (2010), “Valuing risk reductions: Incorporating risk heterogeneity into a revealed
preference framework”, Resource and Energy Economics, Vol. 33, pp. 381-397

Seibert, P., Beyrich, F., Gryning, S., Joffre, S., Rasmussen, A., Tercier, P. (2000). Review and intercomparison of

operational methods for the determination of the mixing height. Atmospheric Environment, Vol. 34 (7), pp. 1001-1027.

Seinfeld, J.H., S.N. Pandis. 1998. Atmospheric Chemistry and Physics. John Wiley & Sons, Inc., NY, NY USA.

Seidel, D.J., Ao, C. O, Li, K. (2010). Estimating climatological planetary boundary layer heights from radiosonde

observations: Comparison of methods and uncertainty analysis. Journal of Geophysical Research, Vol. 115.

Sillman, S. (1999). The relation between ozone, NOx and hydrocarbons in urban and polluted rural environments.

Atmospheric Environment, Vol. 33, pp. 1821-1845.

University of Wyoming (2012). Upper Air Data. Available from http://weather.uwyo.edu/upperair/sounding.html

US EPA (1999). The Benefits and Costs of the Clean Air Act 1990 to 2010. EPA Report to Congress. Available from

http://www.epa.gov/air/sect812/1990-2010/fullrept.pdf

US EPA (2010). Valuing mortality risk reductions for environmental policy: a white paper. Available from

http://yosemite.epa.gov/ee/epa/eerm.nsf/vwAN/EE-0563-1.pdf/USDfile/EE-0563-1.pdf

US EPA (2012). Technology Transfer Network: Support Center for Regulatory Atmospheric Modelling. Online resource.

Available from http://www.epa.gov/scram001/

World Bank (1997). Vehicular air pollution. Technical Paper No 373.

World Bank, (2007). Cost of pollution in China, economic estimates of physical damages.

World Bank, PPP adjusted GNI data. http://data.worldbank.org/indicator/NY.GNP.PCAP.PP.CD [Accessed on
13/10/2014].

World Health Organization, (2003). Health Aspects of Air Pollution with Particulate Matter, Ozone and Nitrogen

Dioxide. Report on a WHO Working Group, Bonn Germany 13-15 January 2003. Available from

http://ec.europa.eu/environment/archives/cafe/activities/pdf/1st_report.pdf

World Health Organization, (2004). ‘Outdoor air pollution. Assessing the environmental burden of disease at national
and local levels’.

Zanobetti A, Schwartz J., (2009) ‘The effect of fine and coarse particulate air pollution on mortality: a national analysis’.
Environ Health Perspect. 117:898–903.

Viscusi, W.K. and J.E. Aldy (2003), “The Value of a Statistical Life: A Critical Review of Market Estimates throughout the
World”, Journal of Risk and Uncertainty, 27(1), p. 5-76

Zmirou, D., Balducci, F., Dechenaux, J., Piras, A., Filippi, F., Benoit-Guyod, J.L. (1997). Meta-analysis and dose-response

functions of air pollution respiratory effects. Rev Epidimiol Sante Publique, Vol. 45 (4), pp. 293-304.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 96

Environment - solid waste disposal

This bibliography includes all written sources consulted in the production of the solid waste disposal methodology,
including those directly referenced and those which served only as back ground reading.

Akinjare, O.A. Ayedun, C.A., Oluwatobi, A.O. Iroham, O.C. (2011) Impact of Sanitary Landfills on Urban Residential

Property Value in Lagos State, Nigeria. Journal of Sustainable Development, Vol. 4, No. 2; April 2011

Allsopp et al. (2001) Incineration and Human Health: State of Knowledge of the impacts of waste incinerators on human

health. Greenpeace Research Laboratories, University of Exeter, UK

Belevi, H., Baccini, P. (1989). Long-term behaviour of municipal solid waste landfills. Waste Management Research 7: 43-
56.

Brisson I. And Pearce, D. (1995) Benefits Transfer for Disamenity from Waste Disposal. CSERGE Working Paper.

Brisson, I.E. and Pearce, D. (1998) Literature Survey of Hedonic Property Prices Studies of Landfill Disamenities.

Cambridge Econometrics, EFTEC & WRc (2003) A study to estimate the disamenity costs of landfill in Great Britain, Defra

Cancer Research UK (2009) Survival statistics for the most common cancers. http://www.cancerresearchuk.org/cancer-

info/cancerstats/survival/latestrates/survival-statistics-for-the-most-common-cancers [Accessed 16 October, 2012]

Christensen, T.H., Kjeldsen, P., Albrechtsen, H.-J., Heron, G., Nielsen, P.H., Bjerg, P.L., and Holm, P.E., (1994)
Attenuation of Landfill Leachate Pollutants in Aquifers. Critical Reviews in Environmental Science & Technology, Vol.24,

pp. 119-202.

Cleary, J. (2009) Life cycle assessments of municipal solid waste management systems: A comparative analysis of selected

peer-reviewed literature. Environment International 35: 1256-1266.

CSERGE, Warren Spring Laboratory, and EFTEC (1993) Externalities from Landfill and Incineration. Report to the UK
Department of the Environment, London: HMSO

COWI (2000a). A Study on the Economic Externalities from Landfill Disposal and Incineration of Waste – Final Main

Report. European Commission, DG Environment

COWI (2000b). A Study on the Economic Externalities from Landfill Disposal and Incineration of Waste –Appendix to

Final Report. European Commission, DG Environment

Cyprus Mail (2013). Clampdown on urban flytipping. http://cyprus-mail.com/2013/09/07/clampdown-on-urban-
flytipping/ [Accessed on 23rd December 2014].

Demographia (2012) Demographia World Urban Areas (World Agglomerations). http://www.demographia.com/db-

worldua.pdf [Accessed 27 September, 2012]

Du Preez, M. and T. Lottering (2009) Determining the negative effect on house values of proximity to a landfill site by

means of an application of the hedonic pricing method. South African Journal of Economic and Management Sciences,
12(2): 256-262.

The Economist, 2012, Location, location, location: Our interactive overview of global house prices and rents,

http://www.economist.com/blogs/dailychart/2011/11/global-house-prices, accessed 13 August 2012

EMEP & EEA (2009a) EMEP/EEA emission inventory guidebook 2009: Industrial waste incineration. EMEP CORINAIR

emission inventory guidebook. Available at http://www.eea.europa.eu/publications/emep-eea-emission-inventory-
guidebook-2009

EMEP & EEA (2009b) EMEP/EEA emission inventory guidebook 2009: Energy Industries: Combustion in energy and

transformation industries. EMEP CORINAIR emission inventory guidebook. Available at

http://www.eea.europa.eu/publications/emep-eea-emission-inventory-guidebook-2009

EPA (2011). Municipal Solid Waste Generation, Recycling, and Disposal in the United States Tables and Figures for 2010.
United States Environmental Protection Agency



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 97

EPA (1976) Leachate damage assessment; case study of the Peoples Avenue solid waste disposal site in Rockford, Illinois

Eshet et al. (2005a) A critical review of economic valuation studies of externalities from incineration and landfilling, Waste

Management & Research: 23: 487-504

Eshet et al. (2005b) Valuation of externalities of selected waste management alternatives: A comparative review and
analysis. Resources, Conservation and Recycling, Vol. 46, Issue 4, p.335-364

Eshet et al. (2007a) Exploring Benefit Transfer: Disamenities of Waste Transfer Stations. Environmental & Resource

Economics, Vol. 37, No. 3, 521-547

Eshet et al. (2007b) Measuring externalities of waste transfer stations in Israel using hedonic pricing. Waste Management:

27(5):614-25.

Esty and Porter (2002), Environmental Regulatory Regime Index, Yale university

Eunomia (2002) Economic Analysis of Options for Managing Biodegradable Municipal Waste – Appendices to final report,
pp25-28. Eunomia Research & Consulting.

European Commission, 2000. Directive 2000/76/EC of the European Parliament and of the Council of 4 December 2000

on the incineration of waste: Annex V

European Commission, 2012. Press Release: Environment: Commission urges Cyprus and Lithuania to comply with EU

waste legislation. http://europa.eu/rapid/press-release_IP-12-655_en.htm?locale=en

European Environment Agency (EEA), 2013a. Managing municipal solid waste — a review of achievements in 32 European

countries. http://www.eea.europa.eu/publications/managing-municipal-solid-waste [Accessed on 21/11/14]

European Environment Agency (EEA), 2013b. Municipal waste management in Cyprus.

http://www.eea.europa.eu/publications/managing-municipal-solid-waste/cyprus-municipal-waste-management [Access

on 21/11/14]

Eurostat. Eurostat databases. http://ec.europa.eu/eurostat/data/database [Access on 9/12/14]

FCC Environmental (2012). Bletchley Landfill Today

http://wrg.co.uk/page.php?article=718&name=Bletchley+Landfill+Today&preview=true accessed 28 September, 2012

Friends of the Earth (2002) Incineration and Health Issues. Briefing, Friends of the Earth.

Geoscience Australia http://www.ga.gov.au/corporate_data/72592/WasteManagementFacilities_A0.pdf

Gleeson, T., Smith, L., Moosdorf, N., Hartmann, J.M Durr, H.H., Manning, A.H., van Beek, L.P.H., and Jellinek, A.M.

(2011) Mapping permeability over the surface of the Earth. Geophysical Research Letters, 38(2): L02401.

Greenpeace Nordic (2000). Hot Air: Will Swedish incinerators satisfy the EU?

Heaney, C. D., Wing, S,. Campbell, R. L., Caldwell, D,. Hopkins, B,. Richardson, D,. & Yeatts, K. (2011) Relation between

malodor, ambient hydrogen sulfide, and health in a community bordering a landfill. Environmental Resource: 111(6) pg.

847-852.

HM Treasury (2011) The Green Book: Appraisal and Evaluation in Central Government London: TSO

Hong, R.J., Wang, G.F., Guo, R.Z., Cheng, X., Liu, Q., Zhang, P.J., Qian, G.R. (2006) Life cycle assessment of BMT-based
integrated municipal solid waste management: case study of Pudong, China, Resources. Conservation & Recycling: 49,

129–146.

IEA (2011a) CO2 emissions from fuel combustion. http://www.iea.org/co2highlights/co2highlights.pdf

IEA (2011b) Electricity/Heat by Country/Region http://www.iea.org/stats/prodresult.asp?PRODUCT=Electricity/Heat

[Accessed 16 October 2012]

IPCC (2001). Climate Change 2001: The Scientific Basis. Contribution of Working Group I to the Third Assessment Report
of the Intergovernmental Panel on Climate Change [Houghton, J.T.,Y. Ding, D.J. Griggs.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 98

IPCC (2000a) CH4 emissions from solid waste disposal: Background Paper. Good Practice Guidance and Uncertainty

Management in National Greenhouse Gas Inventories.

IPCC (2000b) Emissions from Waste Incineration: Background Paper. Good Practice Guidance and Uncertainty

Management in National Greenhouse Gas Inventories. http://www.ipcc-
nggip.iges.or.jp/public/gp/bgp/5_3_Waste_Incineration.pdf

IPCC (2000c) Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories. Chapter 5:

Waste

IPCC (2006a) IPCC Waste Model (MS Excel) Available at http://www.ipcc-nggip.iges.or.jp/public/2006gl/vol5.html

[Accessed 27 September 2012]

IPCC (2006b), 2006 IPCC Guidelines for National Greenhouse Gas Inventories , IPCC Waste Generation, Composition, and

Management Data, Chapter 2, v5.

IPCC (2006c), 2006 IPCC Guidelines for National Greenhouse Gas Inventories , IPCC Waste Generation, Composition, and

Management Data, Chapter 3, v5.

IPCC (2007) IPCC Fourth Assessment Report.

Isoto, R.E. & Bashaasha, B. (2011) The impact of an environmental disamenity on land values: case of Kiteezi landfill in
Uganda. Int. J. Environmental Engineering, Vol. 3, Nos. 3/4, 2011

Johannessen, L.M. & Boyer, G. (1999) Observations of Solid Waste Landfills in Developing Countries: Africa, Asia, and

Latin America. Urban Development Division, Waste Management Anchor Team, The World Bank

Kjeldsen, P., Barlaz. M.A., Rooker, A.P., Baun, A., Ledin, A,. Christensen, T.H. (2002). Present and Long-Term

Composition of MSW Landfill Leachate: A Review. Critical Reviews in Environmental Science and Technology: 32:4, 297-
336

Liamsanguan, C. & Gheewala, S.H. (2008) LCA: a decision support tool for environmental assessment of MSW

management systems. Journal of Environmental Management: 87, 132–138.

Lombardi L, Carnevale E and Corti A, (2006) Greenhouse effect reduction and energy recovery from waste landfill. Energy,

31: 3208–3219.

Mendes MR, Aramaki T, Hanaki K. (2004). Comparison of the environmental impact of incineration and landfilling in Sao
Paulo City as determined by LCA. Resources Conservation & Recycling, 41: 47–63.

Miranda & Hale (1997). Waste not, want not: the private and social costs of waste-to-energy production. Energy Policy,

25(6), 587-600

Nahman, A. (2011) Environmental and disamenity costs associated with landfills: A case study of Cape Town, South Africa.

Waste Management, Volume 31, Issues 9–10, September–October 2011, Pages 2046–2056.

Nolan ITU (2001) Independent Assessment of Kerbside Recycling in Australia – Appendix C: Data Sources for Pollutant
Valuation. National Packaging Covenant Council

OECD (2006), Cost-Benefit Analysis and the Environment; recent developments, Peace, D., Atkinson G., and Mourato S.

OECD (2011) OECD Family Database, OECD, Paris

http://www.oecd.org/els/socialpoliciesanddata/oecdfamilydatabase.htm [Accessed 27 September 2012]

Office for National Statistics (ONS) (2012) Statistical bulletin: House Price Index February 2012.

http://www.ons.gov.uk/ons/rel/hpi/house-price-index/february-2012/stb-feb-2012.html [Accessed 13 August, 2012]

Ozge Kaplan, P., DeCarolis, J., and Thorneloe, S. (2009). Is It Better To Burn or Bury Waste for Clean Electricity

Generation? Environmental Science & Technology: 43 (6), 1711-1717

Pearce, D. (2005) Does European Union waste policy pass a cost-benefit test? Environmental Assessment Institute.

Quah, E. & Boon, T.A. (2003) The economic cost of particulate air pollution on health in Singapore. Journal of Asian

Economics: 14, 73–90



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 99

Rabl et al. (2008) Environmental impacts and costs of solid waste: a comparison of landfill and incineration. Waste

Management & Research, 26: 147-162

RDC Environment & Pira International (2003) Evaluation of costs and benefits for the achievement of reuse and recycling

targets for different packaging materials in the frame of the packaging and packaging waste directive 94/62/EC

Rieradevall J, Domenech X, & Fullana P. (1997). Application of life cycle assessment to landfilling. Int. J. LCA, 2: 141–4.

Singh, R.K., Datta, M., and Nema, A.K. (2009). A new system for groundwater contamination hazard rating of landfills.’

Journal of Environmental Management, 91, 344-357.

Singh, R.K., Datta, M., and Nema, A.K. (2010) Review of groundwater contamination hazard rating systems for old

landfills. Waste Management & Research, 28, 97-108.

Singh et al. (2012). Evaluating Groundwater Contamination Hazard Rating of MSW Landfills in India and Europe Using a
New System: Case Studies. Journal of Hazardous, Toxic and Radioactive Waste.

Spadaro, J.V. & Rabl, A. (2004) Pathway analysis for population-total health impacts of toxic metal emissions. Risk

Analysis Vol. 24 Issue 5, 2004

Spokas K, Bogner J, Chanton JP, Morcet M, Aran C, Graff C, Moreau-Le Golvan Y & Hebe I (2006) Methane mass balance

at three landfill sites: what is the efficiency of capture by gas collection systems? Waste Management, 26: 516–525.

Stigliania, W.M., Doelmanb, P., Salomonsc, W., Schulind, R., Smidte, G. & Van der Zeef, S. (1991) Chemical Time Bombs:
Predicting the Unpredictable. Environment: Science and Policy for Sustainable Development: Volume 33, Issue 4.

Surrey County Council (2012) http://www.surreycc.gov.uk/environment-housing-and-planning/waste-and-

recycling/about-our-waste-and-recycling-services/what-we-do-with-your-waste-and-recycling/landfill-sites [Accessed 28

September 2012]

Tabasaran, o. (1981) Gas production from landfill’ In: Household waste management in Europe: Economics and
techniques, A.V. Bridgewater and Lidgren, K. (eds), Van Nostrand Reinhold Co.

UK Health Protection Agency, (2011), Impacts on health of emissions from landfill sites

UNEP (2014) Valuing Plastics: The Business Case for Measuring, Managing and Disclosing Plastic Use in the Consumer

goods industry.

US EPA (2005) LandGEM Model (MS Excel Spreadsheet). Available at:

http://www.epa.gov/ttncatc1/products.html#software [Accessed 15 March 2013]

US EPA (2006), Solid Waste Management and Greenhouse Gases: A Lifecycle Assessment of Emissions and Sinks; U.S.

EPA: Washington, D.C.

US Government (2010) United States Response to UNEP Questionnaire for Paragraph 29 Study, Enclosure 4a April 2010.

Revised May 2010. http://www.unep.org/hazardoussubstances/Portals/9/Mercury/Documents/para29submissions/USA-

Waste%20Incineration_revised%206-1-10.pdf accessed 22 September 2012

White, P.R., Franke, M., Hindle, P. (1995) Integrated Solid Waste Management: A Lifecycle Inventory. Blackie Academic &
Professional, Chapman & Hall, pp. 362.

Willumsen, S., 2002. in Terraza, H. 2004. World Bank LFG activities in the LAC region. Metah to markets ministerial

meeting. Washington, D.C.

Yohe, G.W., R.D. Lasco, Q.K. Ahmad, N.W. Arnell, S.J. Cohen, C. Hope, A.C. Janetos and R.T. Perez (2007): Perspectives

on climate change and sustainability. In: Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of
Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, M.L. Parry, O.F.

Canziani, J.P. Palutikof, P.J. van der Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge, UK, 811-841.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 100

Environment – land use

This bibliography includes all written sources consulted in the production of the land use valuation methodology,

including those directly referenced and those which served only as back ground reading.

Access Economics, (2008). The economic contribution of GBRMP - Report 2006-2007. Access Economics PTY Ltd.

For Great Barrier Reef Marine Park Authority, Australia.

Acharaya, G. and E.B. Barbier, (2000). Valuing groundwater recharge through agricultural production in the

Hadejia-Nguru wetlands in northern Nigeria. Agricultural Economics 22(3): 247-259.

Adekola, O., S. Moradet, R. de Groot and F. Grelot, (2008). The economic and livelihood value of provisioning

services of Ga-Mampa wetland, South Africa. In: 13th IWRA World Water congress, 1 - 4 September, 2008,

Montpellier, France.

Adger, N., K. Brown, R. Cervigni, and D. Moran, (1994). Towards estimating total economic value of forests in

Mexico. GEC 94-21, Centre for Social and Economic Research on the Global Environment, University of East Anglia

and University College London, UK.

Ahmad, N., (1984). Some aspects of economic resources of Sundarban mangrove forest of Bangladesh.

Ahmed, M., G.M. Umalia, C.K. Chong, M.F. Rull and M.C. Garcia, (2007). Valuing recreational and conservation

benefits of coral reefs: the case of Bolinao, Philippines. Ocean & Coastal Management 50(2): 103-118.

Amacher, G.S., R.J. Brazee, J.W. Bulkley and R.A. Moll, (1989). Application of Wetland Valuation Techniques:

Examples from Great Lakes Coastal Wetlands. University of Michigan, School of Natural Resources

Amigues, J.-P., C. Boulatoff (Broadhead), B. Desaigues, C. Gauthier and J.E. Keith, (2002). The benefits and costs

of riparian analysis habitat preservation: a willingness to accept/willingness to pay contingent valuation approach.

Ecological Economics 43(1): 17-31.

Ammour, T., N. Windervoxhel and G. Sencion, (2000). Economic valuation of mangrove ecosystems and sub-

tropical forests in Central America. In: Dore M. and R. Guevara (ed), ‘Sustainable Forest management and Global

Climate Change’. Edward Elgar Publishing, UK.

Anielski, M. and S.J. Wilson, (2005). Counting Canada’s natural capital: assessing the real value of Canada’s boreal

ecosystems. Canadian Boreal initiative, Pembina institute, Canadian.

Arntzen, J., (1998). Economic valuation of communal rangelands in Botswana: a case study. IIED, London, UK.

Asquitha, N.M., M.T. Vargasa and S. Wunderb, (2008). Selling two environmental services: In-kind payments for

bird habitat and watershed protection in Los Negros, Bolivia. Ecological Economics 65(4): 675-684.

Aubanel, A., (1993). Socioeconomic values of coral reef ecosystems and of its resources: a case study of an oceanic

island in the South Pacific (Moorea, Society Islands). University Michel de Montange, Bordeaux, France.

Ayob, A., S. Rawi, S.A. Ahmad, and A. Arzem, (2000). Preferences for outdoor recreation: The case of Pulau Payar

Visitors

Badola, R.and S.A. Hussain, (2005). Valuing ecosystem functions: an empirical study on the storm protection

function of Bhitarkanika mangrove ecosystem, India. Environmental conservation 32(1): 85-92.

Bann, C., (1997). An economic analysis of alternative mangrove management strategies in Koh Kong Province,

Cambodia. Economy and Environment Program for Southeast Asia (EEPSEA research report series), International

Development Research Centre.

Bann, C., (1997). An economic analysis of tropical forest land use options, Ratanakiri Province, Cambodia.

Economy and Environment Program for Southeast Asia, International Development Research Centre, Ottawa,

Canada.

Bann, C., (1999). A contingent valuation of the mangroves of Benut, Johor State, Malaysia. Report to DANCED,

Copenhagen, Denmark.

Barbier, E.B., (2007). Valuing ecosystem services as productive inputs. Economic Policy 22(1): 177-229.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 101

Barbier, E.B., I. Strand and S. Sathirathai, (2002). Do open access conditions affect the valuation of an externality?

Estimating the welfare effects of Mangrove-Fishery Linkages in Thailand. Environmental and Resource Economics

21(4): 343-367.

Barbier, E.B., W.M. Adams and K. Kimmage, (1991). Economic valuation of wetland benefits: the Hadejia-Jama

floodplain, Nigeria. IIED, London, UK.

Barbier, E.B.and I. Strand, (1998). Valuing mangrove fishery linkages : a case study of Campeche, Mexico.

Environmental and Resource Economics 12(2): 151-166.

Barnes, J.I., (2002). The economic returns to wildlife management in Southern Africa. In: Pearce, D., C. Pearce and

C. Palmer (ed), ‘The valuing the environment in developing countries: case studies’. Cheltenham, UK and

Northampton, MA, USA.

Barrow, C.J., (1991). Land degradation. Cambridge University Press, Cambridge, UK.

Barrow, E. and H. Mogaka, (2007). Kenya’s drylands: wastelands or an undervalued national economic resource.

IUCN, Nairobi, Kenya.

Bartczak, A., Lindhjem, H., Navrud, S., Zanderson, M., & Zylicz, T. , (2008). Valuing forest recreation on the

national level in a transition economy: The case of Poland. Forest Policy and Economics 10 pp. 467-472

Beaumont, N.J., M.C. Austen, S.C. Mangi and M. Townsend, (2008). Economic valuation for the conservation of

marine biodiversity. Marine Pollution Bulletin 56(3): 386-396.

Bell, F.W., (1989). Application of wetland valuation theory to Florida fisheries. Sea Grant Publication. SGR-95.

Florida Sea Grant Program No. 95. Florida State University, USA.

Bell, F.W., (1997). The economic valuation of saltwater marsh supporting marine recreational fishing in the south-

eastern United States. Ecological Economics 21(3): 243-254.

Bell, F.W. and V.R. Leeworthy, (1990). Recreational demand by tourists for saltwater beach days. Journal of

Environmental Economics and Management 18(3): 189-205.

Bellu L.G. and V. Cistulli, (1997). Economic valuation of forest recreation facilities in the Liguria Region (Italy).

Working paper GEC 97-08, Centre for Social and Economic Research on the Globlal Environment, Norwich, UK.

ISSN 0967-8875.

Bennett, E.L. and C.J. Reynolds, (1993). The value of a mangrove area in Sarawak. Biodiversity and Conservation

2(4): 359-375.

Berg, H., M.C. Ohman, S. Troeng and O. Linden, (1998). Environmental economics of coral reef destruction in Sri

Lanka. Ambio 27(8): 627-634.

Bergstrom, J.C., J.R. Stoll, J.P. Titre and V.L. Wright, (1990). Economic value of wetlands-based recreation.

Ecological Economics 2: 129-147.

Blackwell, B.D., (2006). The economic value of Australia’s natural coastal assets: some preliminary findings.

Australian and New Zealand Society for Ecological Economics Conference Proceedings, Ecological Economics in

Action, December 11-13, 2005, New Zealand.

Blamey, R., J. Rolfe, J. Bennett and M. Morrison, (2000). Valuing remnant vegetation in Central Queensland using

choice modelling. The Australian Journal of Agricultural and Resource Economics 44(3): 439-456.

Bonnieux, F. And Le Goffe, P. , (1997). Valuing the benefits of landscape restoration: a case study of the Cotentin in

Lower Normandy, France.

Bostedt, G. and L. Mattsson, (2006). A note on benefits and costs of adjusting forestry to meet recreational

demands. Journal of Forest Economics 12(1): 75-81.

Brander, L.M., A. Ghermandi, O. Kuik, A. Markandya, P.A.L.D. Nunes, M. Schaafsma and A. Wagtendonk, (2008).

Scaling up ecosystem services values: methodology, applicability and a case study. Report to the European

Environment Agency.

Brander, L.M., P. Beukering and H.S.J. Cesar, (2007). The recreational value of coral reefs: a meta-analysis.

Ecological Economics 63(1): 209-218.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 102

Brenner, J., Jimenez, J., Sarda, R., Alvar, G., (2012). An assessment of the non-market value of ecosystem services

provided by the Catalan coastal zone.

Brenner-Guillermo, J., (2007). Valuation of ecosystem services in the Catalan coastal zone. Marine Sciences,

Polytechnic University of Catalonia.

Brookshire, D., M.A. Thayer, W.D. Schulze and R.C. D'Arge, (1982). Valuing public goods: a comparison of survey

and hedonic approach. American Economic Review 72(1): 165 -177.

Brown, G. and W. Henry, (1993). The viewing value of elephants. In: Barbier, B. (ed), ‘Economics and Ecology: New

Frontiers and Sustainable Development’. Chapman & Hall, London: 146-155.

Burbridge, P.R. and Koesoebiono, (1984). Management of mangrove exploitation in Indonesia. In: Soepadmo, E.,

A.N. Rao and D.J. Macintosh (ed), ‘Proceedings Asian Symposium on Mangrove Environment: Research and

Management’. Kuala Lumpur, 25-29 Aug. 1980. University of Malaya and UNESCO.

Burke, L. and J. Maidens, (2004). Reefs at risk in the Caribbean. World Resources Institute, Washington, D.C..

Burke, L., E. Selig and M. Spalding, (2002). Reefs at risk in Southeast Asia. World Resources Institute,

Washington, D.C., ISBN 1-56973-490-9.

Burke, L., S. Greenhalgh, D. Prager and E. Cooper, (2008). Economic valuation of coral reefs in Tobago and St.

Lucia. Final report. World Resources Institute, Washington, D.C..

Butcher Partners Limited, (2006). Economic benefits of water in Te Papanui Conservation Park. Inception Report.

Bystrom, O., (2000). The replacement value of wetlands in Sweden. Environmental and Resource Economics

16(4):347-362

Carr, L. and R. Mendelsohn, (2003). Valuing coral reefs: a travel cost analysis of the Great Barrier Reef. Ambio

32(5): 353-357.

Cesar, H. and C.K. Chong, (2004). Economic valuation and socioeconomics of coral reefs: methodological issues

and three case studies. Wildfish Center Contribution No. 1721.

Cesar, H. and P. van Beukering, (2004). Economic valuation of the coral reefs of Hawaii. Pacific Science 58(2), 231-

242

Cesar, H., P. van Beukering, S. Pintz and J. Dierking, (2002). Economic valuation of the coral reefs of Hawaii.

Report for NOAA. Cesar Environmental Economics Consulting. Arnhem, the Netherlands.

Chang, W.K., C.O. Shin, C.H. Koh and S.H. Yoo, (2009). Measuring the environmental value of Saeng Island in

Busan, Korea with allowing for zero values. KMI International Journal 1: 24-31.

Charles, M., (2005). Functions and socio-economic importance of coral reefs and lagoons and implications for

sustainable management. MSC Thesis, Wageningen University, the Netherlands.

Chaplin-Kramer R., Sharpe R., Mandlea L., Simb S., Johnsonc J., Butnarb I., Mila i Canalsb I., Eichelbergera B.,

Ramlerd I., Muellerb C., McLachlane N., Yousefif A., Kingb H., Kareivag P., (forthcoming). Where matters:

Understanding how spatial patterns of agricultural expansion impact biodiversity and carbon storage at a

landscape level. PNAS

Chomitz, K.M. and K. Kumari, (1995). The domestic benefits of tropical forests: a critical review emphasising

hydrological functions. The World Bank, PRDEI, Washington, D.C.

Chong, C.K., M. Ahmed and H. Balasubramanian, (2003). Economic valuation of coral reefs at the Caribbean:

literature review and estimation using meta-analysis. Paper presented at the Second International Tropical Marine

Ecosystems Management Symposium.

Chong, J., (2005). Valuing the role of aquatic resources in Livelihoods: economic aspects of community wetland

management in Stoeng Treng Ramsar Site, Cambodia. IUCN Water, Nature and Economics Technical Paper No. 3.

Chopra, K., (1993). The value of non-timber forest products: an estimation for tropical deciduous forests in India.

Economic Botany 47(3): 251-257.

Christensen, B., (1982). Management and utilisation of mangroves in Asia and the Pacific. FAO, Rome.

Environment Paper No. 3. Food and Agriculture Organisation of the United Nations, Rome, Italy.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 103

Conservation International, (2008). Economic values of coral reefs, mangroves, and sea grasses: A global

compilation. Center for Applied Biodiversity Science, Conservation International, Arlington, Washington, USA.

Cooper, E., L. Burke and N. Bood, (2009). Coastal capital : Belize - The economic contribution of Belize's coral reefs

and mangroves. WRI Working Paper. World Resources Institute, Washington, D.C., 53pp.

Coreil, P.D., (1993). Wetlands functions and values in Louisiana. Louisiana Sea Grant publication, USA

Corzine, J.S. and L.P. Jackson, (2007). Valuing New Jersey’s natural capital: an assessment of the economic value

of the state’s natural resources. State of New Jersey, Department of Environmental protection, Report (part I). New

Jersey, USA.

Costanza, R., R. d'Arge, R. de Groot, S. Farber, M. Grasso, B. Hannon, K. Limburg, S. Naeem, R.V. O'Neill, J.

Paruel, R.G. Raskin, P. Sutton and M. van den Belt, (1997). The value of the world's ecosystem service and natural

capital. Nature 387: 253-260.

Costanza, R., S. C. Farber, and J. Maxwell, (1989). Valuation and management of wetlands ecosystems. Ecological

Economics 1(4): 335-361.

Costello, C. and M. Ward, (2006). Search, bioprospecting and biodiversity conservation. Journal of Environmental

Economics and Management 52(3): 615-626.

Cowling, R.M., R. Costanza and S.I. Higgins, (1997). Services supplied by South African fynbos ecosystems. In:

Daily, G. (ed), ‘Ecosystem services: their nature and value’. Island Press, Washington, D.C., USA.

Croitoru, L., (2007). Valuing the non-timber forest products in the Mediterranean region. Ecological Economics

63(4): 768-775.

Croitoru, L., (2007). How much are Mediterranean forests worth? Forest Policy and Economics 9(5): 536-545.

Cruz, W., H.A. Francisco and Z.T. Conway, (1988). The on-site and downstream costs of soil erosion in the Magat

and Pantabangan watersheds. Journal of Philippine Development 26: 85-11.

Curtis, I.A., (2004). Valuing ecosystem goods and services: a new approach using a surrogate market and the

combination of a multiple criteria analysis and a Delphi Panel to assign weights to the attributes. Ecological

Economics 50: 163-194.

De Groot, R., (1992). Functions of nature: evaluation of nature in environmental planning, management, and

decision making. Wolters-Noordhoff, Groningen, the Netherlands, 315pp.

De la Cruz, A. and J. Benedicto, (2009). Assessing Socio-economic Benefits of Natura 2000: a Case Study on the

ecosystem service provided by SPA PICO DA VARA/RIBEIRA DO GUILHERME. Output of the project Financing

Natura 2000: Cost estimate and benefits of Natura 2000.

Department for Environment, Food and Rural Affairs (Defra), (2007). An introductory guide to valuing ecosystem

services. Defra Publications, London.

Department of Conservation, (2007). The economic values of Whangamarino Wetland. Department of

Conservation, DOCDM-141075.

Dharmaratne, G. and I. Strand (2002), (2002). Adaptation to climate change in the Caribbean: the role of economic

valuation. Report to the CPACC, London.

Dixon, J.A. and G. Hodgson, (1988). Economic evaluation of coastal resources: The El Niño study. Tropical Coastal

Area Management (August): 5-7.

Dixon, J.A., L.F. Scura and T. van 't Hof, (1993). Meeting ecological and economic goals: Marine parks in the

Caribbean. Ambio - Biodiversity: Ecology, Economics, Policy 22(2/3): 117-125.

Do, T.N. and J. Bennett, (2005). An economic valuation of wetlands in Vietnam’s Mekong Delta: a case study of

direct use values in Camau Province. Occasional Paper No. 8. Environment Management and Development

Program, APSEG, ANU.

Donaghy, P., S. Chambers and I. Layden, (2007). Estimating the economic consequences of incorporating BMP and

EMS in the development of an intensive irrigation property in central Queensland.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 104

Driml, S., (1994). Protection for profit: Economic and financial values of the Great Barrier Reef World Heritage

Area and other protected areas. Townsville Qld, Great Barrier Reef Marine Park Authority Research Publication

No. 35.

Dubgaard, A., (1998). Economic valuation of recreational benefits from Danish Forests. In: Dabbert, S., A.

Dubgaard and M. Whitby (ed), ‘The economics of Landscapes and Wildlife Conservation’. CAB International: 53-

64.

Dubgaard, A., M.F. Kallesøe, M.L. Petersen and J. Ladenburg, (2002). Cost-benefit analysis of the Skjern River

Project. Royal veterinary and agricultural university. Conducted for the Danish Forest and Nature Agency as part of

the investigations on biodiversity and nature protection by the Wilhjelm Committee.

Dugan, P.J. (ed), (1990). Wetland conservation: a review of current issues and required action. IUCN, Gland,

Switzerland.

Eade, J.D.O. and D. Moran, (1996). Spatial economic valuation: benefits transfer using geographical information

systems. Journal of Environmental Management 48(2): 97-110.

Echeverria, J., M. Hanrahan and R. Solorzano, (1995). Valuation of non-priced amenities provided by the biological

resources within the Monteverde Cloud Forest preserve, Costa Rica. Ecological Economics 13(1): 43-52.

Edwards, S.F., (1991). The demand for Galapagos vacations: estimation and application to wilderness preservation.

Coastal Management 19: 155-199.

Emerton, L (ed), (2005). Values and rewards: counting and capturing ecosystem water services for sustainable

development. IUCN Water, Nature and Economics Technical Paper No. 1, IUCN — The World Conservation Union,

Ecosystems and Livelihoods Group Asia.

Emerton, L., (1998). Djibouti biodiversity - economic assessment. IUCN, Gland, Switzerland.

Emerton, L., (1998). Mont Kenya: the economics of community conservation. Institute for Development Policy and

Management, University of Manchester, UK.

Emerton, L., (1999). Balancing the opportunity costs of wildlife conservation for communities around Lake Mburo

National Park, Uganda. Working paper, Institute for Development Policy and Management, University of

Manchester, UK.

Emerton, L. and A. Asrat, (1998). Eritrea biodiversity - economic assessment. IUCN, Gland, Switzerland.

Emerton, L. and E. Bos, (2004). Value: counting ecosystems as water infrastructure. IUCN, Gland, Switzerland.

Emerton, L. and E. Muramira, (1999). Uganda biodiversity - economic assessment. Prepared with National

Environment Management Authority, Kampala. IUCN, Gland, Switzerland.

Emerton, L. and L.D.C.B. Kekulandala, (2003). Assessment of the economic value of Muthurajawela Wetland.

Working Paper. IUCN, Sir Lanka, 28pp.

Emerton, L. and Y. Tessema, (2001). Marine protected areas: the case of Kisite Marine National Park and Mpunguti

Marine National Reserve, Kenya. IUCN Eastern Africa Regional Office, Nairobi, Kenya.

Emerton, L., L. Iyango, P. Luwum and A. Malinga, (1998). The present economic value of Nakivubo Urban

Wetland, Uganda. National Wetlands Conservation and Management Programme; IUCN: Biodiversity economics

for Eastern Africa.

Emerton, L., N. Erdenesaikhan, B. de Veen, D. Tsogoo, L. Janchivdorj, P. Suvd, B. Enkhtsetseg, G. Gandolgor, Ch.

Dorjsuren, D. Sainbayar and A. Enkhbaatar, (2009). The economic value of the upper tuul ecosystem, Mongolia.

World Bank, Washington, D.C..

Emerton, L., R. Seilava and H. Pearith, (2002). Bokor, Kirirom, Kep and Ream National Parks, Cambodia: Case

Studies of Economic and Development Linkages. Field Study Report. International Centre for Environmental

Management, Brisbane and IUCN.

Erdmann, M.V., P.R. Merrill, I. Arsyad and M. Mongdong, (2003). Developing a diversified portfolio of sustainable

financing options for Bunaken National Marine Park. Paper presented at 5th World Parks Congress: Sustainable

Finance Stream, 2003. Durban, SA.

European Commission, 2013. The economic benefits of the Natura2000 network. Brussels.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 105

Everard, M., (2009). Using science to create a better place: ecosystem services case studies. Better regulation

science programme. Environment Agency.

Everard, M. and S. Jevons, (2010). Ecosystem services assessment of buffer zone installation on the upper Bristol

Avon, Wiltshire. Environment Agency.

Farber, S., (1987). The value of coastal wetlands for protection of property against hurricane wind damage. Journal

of Environmental Economics and Management 14(2): 143-151.

Farber, S., (1996). Welfare loss of wetlands disintegration: a Louisiana study. Contemporary Economic Policy 14:

92-106

Farber, S. and R. Costanza, (1987). The economic value of wetlands systems. Journal of Environmental

Management 24: 41-51.

Farnworth, E.G., T.H. Tidrick, W.M. Smathers and C.F. Jordan, (1983). A synthesis of ecological and economic

theory toward more complete valuation of tropical moist forest. International Journal of Environmental Studies 21:

11-28.

Fleischer, A and Y. Tsur, (2004). The amenity value of agricultural landscape and rural-urban land allocation.

Discussion Paper No. 5.04, The Center for Agricultural Economic Research, The Hebrew University of Jerusalem,

Israel.

Fleischer, A. and M. Sternberg, (2006). The economic impact of global climate change on Mediterranean rangeland

ecosystems: a Space-for-Time approach. Ecological Economics 59(3): 287-295.

Folke (1991), (1991). The societal value of wetland life-support. In Folke and Kaberger (eds) Linking the natural

environment and the economy

Gammage, S., (1998). Estimating the returns to mangrove conversion: sustainable management or short term gain?

Environmental Economics Programme, Discussion Paper. Presented at a workshop on Mechanisms for Financing

Wise Use of Wetlands Dakar, Senegal, 13 November 1998.

GEF/UNDP/IMO, (1999). Total economic valuation: coastal and marine resources in the Straits of Malacca.

Gerrans, P., (1994). An economic valuation of the Jandakot wetlands. Western Australia: Edith Cowan University,

ISBN: 0729801756. 100pp.

Gerrard, P., (2004). Integrating wetland ecosystem values into urban planning: the case of That Luang Marsh,

Vientiane, Lao PDR. IUCN and WWF.

Gibbons, D.C., (1986). The economic value of water. Resources for the Future, Washington D.C., USA.

Godoy, R., H. Overman, J. Demmer, L. Apaza, E. Byron, D. Wilkie, A. Cubas, K. McSweeney and N. Brokaw,

(2002). Local financial benefits of rain forests: comparative evidence from Amerindian societies in Bolivia and

Honduras. Ecological Economics 40(3): 397-409.

Godoy, R., R. Lubowski, and A. Markandya, (1993). A method for the economic valuation of non-timber tropical

forest products. Economic Botany 47(3): 220-233.

Gosselink, J.G., E.P. Odum and R.M. Pope, (1974). The value of the tidal marsh. Center for Wetland Resources,

Louisiana State University, Baton Rouge, Louisiana, USA.

Gren, I.M. and T. Soderqvist, (1994). Economic valuation of wetlands: a survey. Beijer International Institute of

Ecological Economics. Beijer Discussion Paper series No. 54, Stockholm, Sweden.

Gren, I.M., K.H. Groth and M. Sylven, (1995). Economic values of Danube floodplains. Journal of Environmental

Management 45(4): 333-345.

Grimes, A., S. Loomis, P. Jahnige, M. Burnham, K. Onthank, R. Alarcon, W.P. Cuenca, C.C. Martinez, D. Neil, M.

Balick, B. Bennett and R. Mendelsohn, (1994). Valuing the rain forest: the economic value of non-timber forest

products in Ecuador. Ambio 23(7): 405-410.

Gunawardena, M. and J.S. Rowan, (2005). Economic valuation of a mangrove ecosystem threatened by shrimp

aquaculture in Sri Lanka. Environmental Management 36(4): 535-550.

Gundimeda H., S. Sanyal, R. Sinha and P. Sukhdev, (2006). The value of biodiversity in India's forests. Monograph

4 - Green Accounting for Indian States and Union Territories Project. TERI Press, New Delhi, India.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 106

Gupta, T.R. and J.H. Foster, (1975). Economic criteria for freshwater wetland policy in Massachussetts. American

Journal of Agricultural Economics 57(1): 40-45.

Hadker, N., S. Sharma, A. David and T.R. Muraleedharan, (1997). Willingness-to-pay for Borivli National Park:

evidence from a contingent valuation. Ecological Economics 21(2):105-122.

Hamilton, L.S. and S.C. Snedaker, (1984). Handbook for mangrove area management. East-West Environment and

Policy Institute (Honolulu ), 123pp.

Hargreaves-Allen, V., (2004). Estimating the total economic value of coral reefs for residents of Sampela, a Bajau

community in Wakatobi Marine National, Sulawesi. A case study. MSc Thesis, Imperial College of Science,

Technology and Medicine, UK.

High, C. and C.M. Shackleton, (2000). The comparative value of wild and domestic plants in home gardens of a

South African rural village. Agroforestry Systems 48(2): 141-156.

Hoagland, P., Y. Kaoru and J.M. Broadus, (1995). A methodological review of net benefit evaluation for marine

reserves. Environmental Economics Series No. 027. The World Bank, Washington, D.C., USA.

Hodgson G. and J. Dixon, (1988). Measuring economic losses due to sediment pollution: logging versus tourism

and fisheries. Tropical Coastal Area Management 3(1): 5-8

Homarus Ltd., (2007). Estimate of economic values of activities in proposed conservation zone in Lyme Bay. A

report for the wildlife trusts.

Horton, B., G. Colarullo, I.J. Bateman and C.A. Peres, (2003). Evaluating non-users willingness to pay for a large

scale conservation programme in Amazonia. Environmental Conservation 30(2): 139-146.

Houde, E.D. and E.S. Rutherford, (1993). Recent trends in estuarine fisheries: predictions of fish production and

yield. Estuaries 16: 161-176.

Hougner, C., J. Colding and T. Söderqvist, (2006). Economic valuation of a seed dispersal service in the Stockholm

National Urban Park, Sweden. Ecological Economics 59: 364-374.

Hualin, X., Wang, J., Hu, J. , (2012). Environmental Impact Assessment of land use planning based on ecosystem

services valuation in Xingguo County. Procedia Environmental Sciences 12 pp. 87-92

Hughes, Z., (2006). Ecological and economic assessment of potential eelgrass expansion at Sucia Island, WA.

Hussain, S.S., A. Winrow-Giffin, D. Moran, L.A. Robinson, A. Fofana, O.A.L. Paramor and C.L.J. Frid, (2010). An

ex ante ecological economic assessment of the benefits arising from marine protected areas designation in the UK.

Ecological Economics 69: 828-838.

IPCC (2000), Land Use, Land-Use Change and Forestry, Cambridge University Press

International Resources Groups Ltd., (2000). The case of Duru Haitemb community-based forest management

project Babat District, Arusha Region, Tanzania. USAID, Tanzania.

Islam, M. and J.B. Braden, (2006). Bio-economic development of floodplains: farming versus fishing in

Bangladesh. Environment and Development Economics 11: 95-126.

Janssen, R. and J.E. Padilla, (1999). Preservation or Conversion? Valuation and evaluation of a mangrove forest in

the Philippines. Environmental and Resource Economics 14(3): 297-331.

Jenkins, W.A., Murray, B.C., Kramer, R. A., Faulkner, S. P., (2010). Valuing ecosystem services from wetlands

restoration in the Mississippi alluvial valley

Jim, C., and Wendy, Y. , (2009). Ecosystem services and valuation of urban forests in China. Cities 26 pp187-194

Johnston, R.J., G. Magnusson, M.J. Mazzotta and J.J. Opaluch, (2002). The economics of wetland ecosystem

restoration and mitigation: combining economic and ecological indicators to Prioritize Salt Marsh Restoration

Actions. American Journal of Agricultural Economics 84: 1362-1370.

Kaiser, B. and J. Roumasset, (2002). Valuing indirect ecosystem services: the case of tropical watersheds.

Environment and Development Economics 7: 701-714.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 107

Karanja, F., L. Emerton, J. Mafumbo and W. Kakuru, (2001). Assessment of the economic value of pallisa district

wetlands, Uganda. Biodiversity Economics for Eastern Africa & Uganda's National Wetlands Programme, IUCN

Eastern Africa Programme.

Kasthala, G., A. Hepelwa, H. Hamiss, E. Kwayu, L. Emerton, O. Springate-Baginski, D. Allen, and W. Darwall,

(2008). An integrated assessment of the biodiversity, livelihood and economic value of wetlands in Mtanza-Msona

Village, Tanzania. Tanzania Country Office, International Union for Conservation of Nature, Dar es Salaam.

Khalil, S., (1999). Economic valuation of the mangrove ecosystem along the Karachi coastal areas. In: Hecht, J.

(ed), ‘The Economic Value of the Environment: Cases from South Asia’. Washington, D.C., IUCN - The World

Conservation Union.

King, S.E. and J.N. Lester, (1995). The value of salt marsh as a sea defence. Marine Pollution Bulletin 30 (3): 180-

189.

Kirkland, W.T., (1988). Preserving the Whangamarino wetland: an application of the contingent valuation method.

Massey University, NZ

Kniivila, M., V. Ovaskainen and O. Saastamoinen, (2002). Costs and benefits of forest conservation: regional and

local comparisons in Eastern Finland. Journal of Forest Economics 8(2): 131-150.

Kontoleon, A. and T. Swanson, (2003). The willingness to pay for property rights for the giant panda: can a

charismatic species be an instrument for nature conservation. Land Economics 79(4): 483-499.

Kosz, M., (1996). Valuing riverside wetlands: the case of the ‘Donau-Auen’ national park. Ecological Economics 16:

109-127.

Kosz, M., B. Brezina and T. Madreiter, (1992). Kosten-Nutzen analyse ausgewahlter varianten eines nationalparks

Donau-Auen. Institute fur Finanzwissenschaft and Infrastrukturpolitik der Technischen Universitat Wien, Austria

Kramer, R.A., D.D. Richter, S. Pattanayak and N.P. Sharma, (1997). Ecological and Economic Analysis of

Watershed Protection in Eastern Madagascar. Journal of Environmental Management 49: 277-295.

Kramer, R.A., N.P. Sharma and M. Munashinghe, (1995). Valuing tropical forests: Methodology and case study of

Madagascar. World Bank Environment Paper 13.

Kramer, R.A., R. Healy and R. Mendelsohn, (1992). Forest valuation. In: Sharma, N.P. (ed), ‘Managing the world's

forests: looking for balance between conservation and development’. Kendall/Hunt Publishing Company, Iowa,

USA.

Kreuter, U.P., H.G. Harris, M.D. Matlock and R.E. Lacey, (2001). Change in ecosystem service values in the San

Antonio area, Texas. Ecological Economics 39: 333-346.

Krutilla, J.V., (1991). Environmental resource services of Malaysian moist tropical forest. Johns Hopkins University

Press, for Resources for the Future, Baltimore, USA.

Kumari, K., (1996). Sustainable forest management: myth or reality? Exploring the prospects for Malaysia. Ambio

25(7): 459-467.

Lal, P.N., (1990). Conservation or conversion of mangroves in Fiji. East-West Centre Occasional Papers 11

Lampietti, J.A. and J.A. Dixon, (1995). To see the forest for the trees: a guide to non-timber forest benefits.

Environmental Economics Series 013. The World Bank, Washington, D.C., USA.

Lant, C.L. and R.S. Roberts, (1990). Greenbelts in the corn belt: riparian wetlands, intrinsic values and market

failure. Environment and Planning A 22(10): 1375-1388.

Ledoux, L., (2003). Wetland valuation: state of the art and opportunities for further development. CSERGE

Working Paper PA 04-01

Leschine, T.M., K.F. Wellman and T,H. Green (1997), (1997). The economic value of wetlands: Wetlands' role in

flood protection in Western Washington. Washington State Department of Ecology. Ecology Publication no. 97-

100.

Lescuyer, G., (2007). Valuation techniques applied to tropical forest environmental services: rationale, methods

and outcomes. Paper presented at the West and Central Africa Tropical Forest Investment Forum2007; Accra,

Ghana’ CIRAD/CIFOR, Yaoundé, Cameroon.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 108

Levine, S. and M. Mindedal, (1998). Economics of multiple-use natural resources: the mangroves of Vietnam. MSc

Thesis, University of Copenhagen

Li, T., W. Li and Z. Qian, (2008). Variations in ecosystem service value in response to land use changes in

Shenzhen. Ecological Economics (In Press), Corrected Proof: 9.

Liu, Y., Li, J., Zhang, H. , (2012). An ecosystem service valuation of land use change in Taiyuan City, China.

Ecological Modelling 225 pp. 127-132

Loomis, J. and E. Ekstrand, (1998). Alternative approaches for incorporating respondent uncertainty when

estimating willingness-to-pay: The case of the Mexican spotted owl. Ecological Economics 27(1): 29-41.

Loomis, J., P. Kent, L. Strange, K. Fausch and A. Covich, (2000). Measuring the total economic value of restoring

ecosystem services in an impaired river basin: results from a contingent valuation survey. Ecological Economics

33(1): 103-117.

Loth, P. (ed), (2004). The return of the water restoring the Waza Logone floodplain in Cameroon. IUCN, Gland,

Switzerland and Cambridge, UK.

Luisetti, T., R.K. Turner and I.J. Bateman, (2008). An ecosystem services approach to assess managed realignment

coastal policy in England. CSERGE Working Paper ECM 08-04, CSERGE, University of East Anglia, Norwich, UK.

Luisetti, T., R.K. Turner and I.J. Bateman, Morse-Jones, S., Adams, C., Fonseca, L., (2011). Coastal and marine

ecosystem services for policy and management: managed realignment case studies in England

Ly, O.K., J.T. Bishop, D. Moran and M. Dansohho, (2006). Estimating the Value of Ecotourism in the Djoudj

National Bird Park in Senegal. IUCN, Gland, Switzerland, 34pp.

Lynne, G.D., P. Conroy, and F.J. Pochasta, (1981). Economic valuation of marsh areas to marine production

processes. Journal of Environmental Economics and Management 8(2): 175-186.

Maclean, I.M.D., R. Tinch, M.H. Hassall and R. Boar, (2003). Towards optimal use of tropical wetlands: An

economic valuation of goods derived from papyrus swamps in Southwest Uganda. GSERGE Working Paper ECM

03-10, UK Economics and Social Research Council.

Mahapatra, A. And Tewari, D. , (2005). Importance of non-timber forest products in the economic valuation of dry

deciduous forests in India. Forest Policy and Economics 7, 455-467

Maille, P. and R. Mendelsohn, (1993). Valuing ecotourism in Madagascar. Journal of Environmental Management

38: 213-218.

Mallawaarachchi, T., R.K. Blamey, M.D. Morrison, A.K.L. Johnson and J.W. Bennet, (2001). Community values for

environmental protection in a cane farming catchment in Northern Australia: a choice modelling study. Journal of

Environmental Management 62(3): 301-316.

MANR, (2002). Valoracion economica del humedal barrancones. Proyecto Regional de Conservación de los

Ecosistemas Costeros del Golfo de Fonseca –PROGOLF.

Martin-Lopez, B., Garcia-Llorente, M., Palomo, I., Montes, C., (2011). The conservation against development

paradigm in protected areas: Valuation of ecosystem services in the Donana social-ecological system. Ecological

Economics 70 pp 1481-1491

Mathieu, L.F., I.H. Langford, W. Kenyon, (2003). Valuing marine parks in a developing country: a case study of the

Seychelles. Environment and Development Economics 8(2): 373-390.

McArthur, L.C. and J.W. Boland, (2006). The economic contribution of sea grass to secondary production in South

Australia. Ecological Modelling 196(1-2): 163-172.

Meyerhoff, J. and A. Dehnhardt, (2004). The European Water Framework Directive and Economic Valuation of

Wetlands: the restoration of floodplains along the river Elbe. Working Paper on Management in Environmental

Planning.

Ministerie van Landbouw, Natuur en Voedselkwaliteit, (2006). Kentallen waardering natuur, water, bodem en

landschap. Hulpmiddel bij MKBA’s. Eerste editie. Witteveen en Bos, Deventer, the Netherlands.

Mmopelwa, G., J.N. Blignaut and R. Hassan, (2009). Direct use values of selected vegetation resources in the

Okavango Delta Wetland. South African Journal of Economic and Management Sciences 12(2): 242-255.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 109

Mohd-Shahwahid, H.O. and R. McNally, (2001). The Terrestrial and Marin Resources of Samoa. Universiti Putra

Malaysia, Malaysia.

Montenegro, L.O., A.G. Diola and E.M. Remedio, (2005). The environmental costs of coastal reclamation in Metro

Cebu, Philippines.

Morton, R.M., (1990). Community structure, density, and standing crop of fishes in a subtropical Australian

mangrove area. Marine Biology 105: 385-394.

Muniz-Miret N., R. Vamos, M. Hiraoka. F. Montagnini and R.O. Mendelsohn, (1996). The economic value of

managing the acai palm (Euterpe oleracea Mart.) in the floodplains of the Amazon estuary, Para, Brazil. Forest

Ecology and Management 87(1-3): 163-173.

Naidoo, R. and T.H. Ricketts, (2006). Mapping the economic costs and benefits of conservation. PLoS Biology

4(11): 2153-2164.

Naidoo, R. and W.L. Adamowicz, (2005). Biodiversity and Nature-Based Tourism at Forest Reserves in Uganda,

Environment and Development Economics 10(2): 158-178.

Nam, P.K., and T.V.H. Son, (2001). Analysis of the recreational value of the coral-surrounded Hon Mun islands in

Vietnam. Environmental Economics Unit, Faculty of Development Economics, University of Economics, Vietnam.

Navrud, S. and E.D. Mungatana, (1994). Environmental valuation in developing countries: The recreational value

of wildlife viewing. Ecological Economics 11(2): 135-151.

Naylor, R. and M. Drew, (1998). Valuing mangrove resources in Kosrae, Micronesia. Environment and

Development Economics 3: 471-490.

Nickerson, D.J., (1999). Trade-offs of mangrove area development in the Philippines. Ecological Economics 28 (2):

279-298.

Ninan, K. And Sathyapalan, J. , (2004). The economics of biodiversity conservation: a study of a coffee growing

region in the Western Ghats of India. Ecological Economics 55 pp 61-72

Niskanen, A., (1998). Value of external environmental impacts of reforestation in Thailand. Ecological Economics

26(3): 287-297.

Niu, X., Wang, B., Liu, S., Liu, C., Wei, W., Kauppi, P. , (2012). Ecosystem assessment of forest ecosystem services

in China: Characteristics and implications.

Notaro, S. And Paletto, A. , (2012). The ecosystem valuation of natural hazards in mountain forests: An approach

based on the replacement cost method. Journal of Forest Economics

Nunes, P. A.L.D., L. Rossetto, and A. de Blaeij, (2004). Measuring the economic value of alternative clam fishing

management practices in the Venice Lagoon: results from a conjoint valuation application. Journal of Marine

Systems 51: 309-320

Nuñez D., L. Nahuelhual and C. Oyarzun, (2006). Forests and water: the value of native temperate forests in

supplying water for human consumption. Ecological Economics 58(3): 606-616.

O'Farrel, P., De Lange, W., Le Maitre, D., Reyers, B., Blignaut, J., Milton, S., Atkinson, D., Egoh, B., Maherry, A.,

Colvin, C., Cowling, R. , (2011). The possibilities and pitfalls presented by a pragmatic approach to ecosystem

service valuation in an arid biodiversity hotspot. Journal of Arid Economics 75 pp. 612-623

O'Farrel, P., De Lange, W., Le Maitre, D., Reyers, B., Blignaut, J., Milton, S., Atkinson, D., Egoh, B., Maherry, A.,

Colvin, C., Cowling, R. , (2011). The possibilities and pitfalls presented by a pragmatic approach to ecosystem

service valuation in an arid biodiversity hotspot. Journal of Arid Economics 75 pp. 612-623

Pagiola, S., P. Agostini, J. Gobbi, C. de Haan, M. Ibrahim, E. Murgueitio, E. Ramírez, M. Rosales and J.P. Ruíz,

(2004). Paying for biodiversity conservation services in agricultural landscapes. Final draft. Forthcoming as

Environment Department Paper No.96.

Patterson, M., McDonald, G., Smith, N. , (2011). Ecosystem Service appropriation in the Auckland region economy:

An input-output analysis Regional Studies Vol 45.3 pp. 333-350

Pearce, D.W. and D. Moran, (1994). The economic value of biodiversity. In association with the Biodiversity

Programme of IUCN - The World Conservation Union, Earthscan Publications Ltd, London.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 110

Pearce, D.W.,, (2001). Economic value of forest ecosystems. Ecosystem Health 7(4): 284-296.

Pendleton, L.H., (1995). Valuing coral reef protection. Ocean & Coastal Management 26(2): 119-131.

Perrings, C., (1995). Economic values of biodiversity. In: Heywood, V.H. (ed), ‘Global Biodiversity Assessment’.

United Nations Environment Programme (UNEP), Press Syndicate of the University of Cambridge: 823-915.

Perrot-Maître, D. and P. Davis, (2001). Case studies of markets and innovative financial mechanisms for water

services from forests. Forest Trends, working paper.

Phillips, A. (ed), (1998). Economic values of protected areas: guidelines for protected area managers. Task Force on

Economic Benefits of Protected Areas of the World Commission on Protected Areas (WCPA) of IUCN, in

collaboration with the Economics Service Unit of IUCN, UK.

Phillips, S., R. Silverman and A. Gore, (2008). Greater than zero: toward the total economic value of Alaska's

National Forest wildlands. The Wilderness Society, Washington, D.C., USA.

Pimentel, D., C. Harvey, P. Resosudarmo, K. Sinclair, D. Kurz, M. McNair, S. Crist, P. Sphpritz, L. Fitton, R.

Saffouri and R. Blair, (1995). Environmental and economic costs of soil erosion and conservation benefits. Science

267: 1117-1123.

Pinedo-Vasquez, M., D. Zarin and P. Jipp, (1992). Economic returns from forest conversion in the Peruvian

Amazon. Ecological Economics 6(2): 163-173.

Postel, S. and S. Carpenter, (1997). Freshwater ecosystem services. In: G. Daily (ed), ‘Ecosystem services: their

nature and value.’ Island Press, Washington, D.C., USA.

Predo, C.D., (2003). What motivates farmers? Tree growing and land use decisions in the grasslands of Claveria,

Philippines. Research Report No. 2003-RR7, Economy an Environment Program for Southeast Asia (EEPSEA),

Singapore.

Priess, J.A., M. Mimler, A.M. Klein, S. Schwarze, T. Tscharntke and I. Steffan-Dewenter, (2007). Linking

deforestation scenarios to pollination services and economic returns in coffee agroforestry systems. Ecological

Applications 17(2): 407-417.

Pyo, H.D., (2001). An economic analysis of preservation versus development of coastal wetlands around the

Youngsan River. Ocean Policy Research 16

Raboteur, J. and M.F. Rhodes, (2006). Application de la méthode d'evaluation contingente aux récifs coralliens

dans la Caraibe: etude appliquée a la zone de pigeon de la Guadeloupe. La revue électronique en sciences de

l’environnement VertigO 7(1): 1-17.

Rausser, G.C. and A.A. Small, (2000). Valuing research leads: bioprospecting and the conservation of genetic

resources. UC Berkeley: Berkeley Program in Law and Economics. Journal of Political Economy 108(1): 173-206.

Regmi, B.N., (2003). Contribution of agroforestry for rural livelihoods: a case of Dhading District, Nepal. Paper

presented at The International Conference on Rural livelihoods, Forests and Biodiversity 19-23 May 2003, Bonn,

Germany.

Richer, J., (1995). Willingness to pay for desert protection. Contemporary Economic Policy 13: 93-104.

Ricketts T.H., G.C. Daily, P.R. Ehrlich and C.D. Michener, (2004). Economic value of tropical forest to coffee

production. Proceedings of the National Academy of Sciences 101(34): 12579-12582.

Riopelle, J.M., (1995). The economic valuation of coral reefs : a case study of West Lombok, Indonesia

Rodriguez, L.C., U. Pascual and H.M. Niemeyer, (2006). Local identification and valuation of ecosystem goods and

services from Opuntia scrublands of Ayacucho, Peru. Ecological Economics 57(1): 30-44.

Rosales, R.M.P., M.F. Kallesoe, P. Gerrard, P. Muangchanh, S. Phomtavong and S. Khamsomphou, (2005).

Balancing the returns to catchment management. IUCN Water, Nature and Economics Technical Paper 5, IUCN,

ecosystems and livelihoods group Asia, Colombo.

Ruitenbeek J., M. Ridgley, S. Dollar, and R. Huber, (1999). Optimisation of economic policies and investment

projects using a fuzzy logic based cost effectiveness model of coral reef quality: empirical results for Montego Bay,

Jamaica. Coral Reefs 18: 381-392.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 111

Ruitenbeek, H.J., (1988). Social cost-benefit analysis of the Korup Project, Cameroon. WWF for Nature

Publication, London, UK.

Ruitenbeek, H.J. (1994), (1994). Modelling economy-ecology linkages in mangroves: Economic evidence for

promoting conservation in Bintuni Bay, Indonesia. Ecological Economics 10(3): 233-247

Ruitenbeek, J. and C. Cartier, (1999). Issues in applied coral reef biodiversity valuation: results for Montego Bay,

Jamaica. World Bank Research Committee Project RPO# 682-22. World Bank, Washington, D.C., USA.

Sala, O.E. and J.M. Paruelo, (1997). Ecosystem services in grasslands. In: Daily, G. (ed), ‘Ecosystem services: their

nature and value’ Island Press, Washington, D.C., USA.

Samonte-Tan, G.P.B., A. T. White, M. A. Tercero, J. Diviva, E. Tabara and C. Caballes, (2007). Economic Valuation

of Coastal and Marine Resources: Bohol Marine Triangle, Philippines. Costal Management 35(2): 319-338.

Sathirathai, S., (1998). Economic valuation of mangroves and the roles of local communities in the conservation of

natural resources: case study of Surat Thani, South Thailand. Unpublished report, EEPSEA research report series,

Singapore.

Sathirathai, S. and E.B. Barbier, (2001). Valuing mangrove conservation in Southern Thailand. Contemporary

Economic Policy 19(2): 109-122.

Sattout, E., Talhouk, S., Caligari, P. , (2006). Economic value of cedar relics in Lebanon: An application of

contingent valuation method for conservation. Ecological Economics 61 pp. 315-322

Scarpa, R., S.M. Chilton, W.G. Hutchinson and J. Buongiorno, (2000). Valuing the recreational benefits from the

Creation of Natre Reserves in Irish forests. Ecological Economics 33(2): 237-250.

Schuijt, K., (2002). Land and water use of wetlands in Africa: economic values of African Wetlands. Interim

Reports. International Institute for Applied Systems Analysis, Laxenburg, Austria.

Schuyt, K. and L. Brander, (2004). Living waters: conserving the source of life. The economic values of the world’s

wetlands. Gland, Switzerland: WWF International and Amsterdam: Institute for Environmental Studies.

Schuyt, K. and L. Brander, (2004). Coral reefs, mangroves and sea grasses: A sourcebook for managers. Australian

Institute of Marine Sciences, Townsville.

Secretariat of the Convention on Biological Diversity, (2001). Value of forest ecosystems. CBD Technical Series No

4. SCBD, Montreal, Canada, 67pp.

Seenprachawong, U., (2003). Economic valuation of coral reefs at the Phi Phi Islands, Thailand. International

journal for Global Environmental Issues 3(1): 104-114.

Seenprachawong, U., (2002). An ecosystem valuation of costal ecosystem in Phang Nga Bay, Thailand. School of

Development Economics, National Institute of Development Administration, Thailand. Economy and Environment

Program for Southeast Asia (EEPSEA).

Seidl, A.F. and A.S. Moraes, (2000). Global valuation of ecosystem services: application to the Pantanal da

Nhecolandia, Brazil. Ecological Economics 33(1): 1-6.

Seyam, I.M., A.Y. Hoekstra, G.S. Ngabirano and H.H.G. Savenije, (2001). The value of freshwater wetlands in the

Zambezi basin. Value of Water Research Report Series No. 7, IHE Delft, The Netherlands.

Sharma, N.P., (1992). Managing the world's forests: looking for balance between conservation and development.

Kendall/Hunt Publishing Company, Iowa, US.

Shultz, S., J. Pinazzo and M. Cifuentes, (1998). Opportunities and limitations of contingent valuation surveys to

determine national park entrance fees: evidence from Costa Rica. Environment and Development Economics 3:

131-149.

Siikamäki, J. and D.F. Layton, (2007). Discrete choice survey experiments: A comparison using flexible methods.

Journal of Environmental Economics and Management 53(1): 122-139.

Simonit, S. And Perrings, C. , (2011). Sustainability and the value of the regulating services: Wetlands and water

quality in Lake Victoria. Ecological Economics 70 pp. 1189-1199

Simpson, R.D., R.A. Sedjo and J.W. Reid, (1996). Valuing Biodiversity for Use in Pharmaceutical Research. Journal

of Political Economy 104(1): 163-183.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 112

Spaninks, F. and P. Van Beukering, (1997). Economic valuation of mangrove ecosystems: potential and limitations.

Economics of Environment and Development (CREED) Working Paper Series No. 14, 54pp.

Spurgeon, J.P.G., (1992). The economic valuation of coral reefs. Marine Pollution Bulletin 24(11): 529-536.

Sundberg, S., (2004). Replacement costs as economic values of environmental change: A review and an application

to Swedish sea trout habitats. Beijer International Institute of Ecological Economics, The Royal Swedish Academy

of Sciences.

Talbot, F. and C. Wilkinson, (2001). Coral reefs, mangroves and sea grasses: A sourcebook for managers. Australian

Institute of Marine Sciences, Townsville.

Tao, Z., Yan, H., Zhan, J. , (2012). Economic valuation of forest ecosystem services in Heshui watershed using

contingent valuation method. Procedia Environmental Sciences 13 pp. 2445-2450

Thibodeau, F.R. and B.D. Ostro, (1981). An economic analysis of wetland protection. Journal of Environmental

Management 12: 19-30.

Tianhong, L., Wai, L., Zhenghan, Q., (2010). Variations in ecosytem service value in response to land use change in

Shenzhen

Tobias D. and R. Mendelsohn, (1991). Valuing ecotourism in a tropical rain-forest reserve. Ambio 20(2): 91-93.

Tong, C., R.A. Feagin, J. Lu, X. Zhang, X. Zhu, W. Wang and W. He, (2007). Ecosystem service values and

restoration in the urban Sanyang wetland of Wenzhou, China. Ecological Economics 29(3): 249-258.

Torras, M., (2000). The total economic value of Amazonian deforestation, 1978-1993. Ecological Economics 33(2):

283-297.

Tri, N.H., (2002). Valuation of the mangrove ecosystem in Can Gio mangrove biosphere reserve, Vietnam. The

Vietnam MAB National Committee, UNESCO/MAB.

Tsuge, T. and T. Washida, (2003). Economic valuation of the Seto Inland Sea by using an Internet CV survey.

Marine Pollution Bulletin 47(6): 230-236.

Turner, R.K., J. Paavola, P. Cooper, S. Farber, V. Jessamy and S. Georgious, (2003). Valuing nature: lessons

learned and future research directions. Ecological Economics 46(3): 493-510.

Turpie, J., B. Smith, L. Emerton and J. Barnes, (1999). Economic value of the Zambezi Basin Wetlands. Zambezi

Basin Wetlands conservation and resource utilisation project. IUCN Regional Office for Southern Africa.

Turpie, J.K., (2003). The existence value of biodiversity in South Africa: how interest, experience, knowledge,

income and perceived level of threat influence local willingness to pay. Ecological Economics 46(1-2): 199-216.

Turpie, J.K., (2000). The use and value of natural resources of the Rufiji Floodplain and Delta, Tanzania. Rufiji

Environmental Managemet Project, Technical report No. 17.

Turpie, J.K., B.J. Heydenrych and S.J. Lamberth, (2003). Economic value of terrestrial and marine biodiversity in

the Cape Floristic Region: implications for defining effective and socially optimal conservation strategies. Biol.

Conservation 112: 233-251.

Tyrtyshny, E., (2005). Economic value of the Ecosystem in Kazakhstan. Paper presented at Seminar on

Environmental Services and Financing for the protection and sustainable use of ecosystems, Geneva, 10-11 October

2005.

UK Environment Agency, (1999). River Ancholme flood storage area progression. Report E3475/01/001 prepared

by Posford Duvivier Environment.

UNEP-WCMC, (2006). In the front line: shoreline protection and other ecosystem services from mangroves and

coral reefs. UNEP-WCMC, Cambridge.

US Department of Commerce, (1995). Census of Agriculture. Bureau of Census, Washington D.C..

Van Beukering, P.J.H., H.S.J. Cesar and M.A. Jansen, (2003). Economic valuation of the Leuser National Park on

Sumatra, Indonesia. Ecological Economics 44(1): 43-62.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 113

Van der Heide, C.M., J.C.J.M. van den Bergh, E.C. van Ierland and P.A.L.D. Nunes, (2005). Measuring the

economic value of two habitat defragmentation policy scenarios for the Veluwe, The Netherlands. FEEM Working

paper.

Van der Ploeg, S. and R.S. de Groot (2010). The TEEB Valuation Database – a searchable database of 1310

estimates of monetary values of ecosystem services. Foundation for Sustainable Development, Wageningen, the

Netherlands.

Verma, M., (2001). Economic valuation of Bhoj Wetland for sustainable use. Indian Institute of Forest

Management, Bhopal, EERC Working Paper Series: WB-9.

Verma, M., (2000). Economic valuation of forests of Himachal Pradesh. International Institute for Environmental

Development, London, UK.

Verweij, P., M. Schouten, P. Van Beukering, J. Triana, K. Van der Leeuw and S. Hess, (2009). Keeping the Amazon

forests standing: a matter of values. Report for WWF Netherlands.

Viglizzo, E.F. and F.C. Frank, (2006). Land-use options for Del Plata Basin in South America: Trade-offs analysis

based on ecosystem service provision. Ecological Economics 57(1): 140-151.

Walpole, M.J., H.J. Goodwin and K.G.R. Ward, (2001). Pricing policy for tourism in protected areas: lessons from

Komodo National Park, Indonesia. Conservation Biology 15(1): 218-227.

Walsh, R.G., J.B. Loomis and R.A. Gillman, (1984). Valuing option, existence, and bequest demand for wilderness.

Land Economics 60(1): 14-29.

Waycott, M., C.M. Duarte, T.J.B. Carruthers, R.J. Orth, W.C. Dennison, S.

Olyarnik, A. Calladine, J.W. Fourqurean, K.L. Heck, A.R. Hughes, G.A. Kendrick, W.J. Kenworthy, F.T. Short and

S.L. Williams, (2009). Accelerating loss of sea grasses across the globe threatens coastal ecosystems. PNAS

106(30): 12377-12381.

White, A.T., M. Ross and M. Flores, (2000). Benefits and costs of coral reef and wetland management, Olango

Island, Philippines. In: Cesar, H. (ed), ‘Collected essays on the economics of coral reefs’. Kalmar, Sweden: CORDIO,

Kalmar University: 215-227.

Whittingham, E., J. Cambell and P. Townsley (ed), (2003). Poverty and reefs. Volume 2: Case studies. DFID-IMM-

IOC/UNESCO, 260pp.

Xiang, H., Yaning, C., Yapeng, C. , (2010). Study on change in value of ecosystem service function of Tarim river.

Acta Ecologica Sinica 30 pp. 67-75

Xu, Z., G. Cheng, Z. Zhang, Z. Su and J. Loomis, (2003). Applying contingent valuation in China to measure the

total economic value of restoring ecosystem services in Ejina region. Ecological Economics 44(2-3): 345-358.

Xue, D. and C. Tisdell, (2001). Valuing ecological functions of biodiversity in Changbaishan Mountain Biosphere

Reserve in Northeast China. Biodiversity and Conservation 10(3): 467-481.

Yaron, G., (2001). Forest, plantation crops or small-scale agriculture? An economic analysis of alternative land use

options in the Mount Cameroun Area, Journal of Environmental Planning and Management 44(1): 85-108.

Yeo, B.H., (2004). The recreational benefits of coral reefs: A case study of Pulau

Payar Marine Park, Kedah, Malaysia. In: Ahmed, M., C.K. Chong and H. Cesar (ed), ‘Economic valuation and policy

priorities for sustainable management of coral reefs’. World Fish Center.

WWF, accessed 2014, Wildfinder: http://www.worldwildlife.org/science/wildfinder/

Zandersen, M., M. Termansen and F.S. Jensen, (2005). Benefit transfer over time of ecosystem values: the case of

forest recreation. FNU-61, Hamburg University and Centre for Marine and Atmospheric Science, Hamburg.

Zanderson, M. And Tol, R. , (2008). A meta-analysis of forest recreation values in Europe. Journal of Forest

Economics 15 pp. 109-130

Zhao, B. Kreuter, U., Li, B., Zhijun, M., Chen, J., Nakagoshi, N. , (2004). An ecosystem service value assessment of

land-use change on Chongming Island, China



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 114

Environment – water consumption

This bibliography includes all written sources consulted in the production of the water use valuation methodology,
including those directly referenced and those which served only as back ground reading.

Berger, M., Finkbeiner, M., 2010. ‘Water Footprinting: How to Address Water Use in Life Cycle Assessment?’

Sustainability 2, no. 4: 919-944.

Cyprus Water Development Department, 2010. Desalinisation in Cyprus. Accessed here:

http://www.moa.gov.cy/moa/wdd/Wdd.nsf/0/24B06DE543FBD990C22576EB002E2633/$file/Desalination.pdf

Cyprus Water Development Department, 2013. Annual Report. Accessed here:
http://www.cyprus.gov.cy/moa/WDD/WDD.nsf/All/0C2D1E1836A2F4FCC2257CE7002C8173/$file/Etisia_en_2013.pd

f?OpenElement

European Environment Agency, 2013. Assessment of cost recovery through water pricing.

FAO, 2003. The State of Food Insecurity in the World.

FAO, 2012. AQUASTAT database, Food and Agriculture Organisation of the United Nations (FAO). Available from

http://www.fao.org/nr/water/aquastat/data/query/index.html?lang=en

FAO, 2003. The State of Food Insecurity in the World (SOFI) 2003; FAO: Rome, 2003. Available at;

ftp://ftp.fao.org/docrep/fao/006/j0083e/j0083e00.pdf

JMP (Joint Monitoring Programme) from World Health Organisation & UNICEF (n.d.) Water supply and sanitation

data. Available at: http://www.wssinfo.org/data-estimates/table/

Mekonnen, M.M., Hoekstra, A.Y., 2011. National water footprint accounts: The green, blue and grey water footprint of

consumption and production Volume 1: Main report, UNESCO-IHE. Available from
http://www.waterfootprint.org/Reports/Report50-NationalWaterFootprints-Vol1.pdf

Motoshita, M., Itsubo, N., Inaba. A., 2010. Development of impact factors on damage to health by infectious diseases

caused by domestic water scarcity. Int J Life Cycle Assess 16(1):65–73.

OECD, 2012. Mortality Risk Valuation in Environment, Health and Transport Policies, OECD Publishing. Available

from http://dx.doi.org/10.1787/9789264130807-en

Pearce, D., Koundouri, P., 2004. Regulatory assessment for chemicals: a rapid appraisal cost–benefit approach,
Environmental Science & Policy, Volume 7, Issue 6, Pages 435-449. Available from

http://www.sciencedirect.com/science/article/pii/S1462901104000966

Pfister, S., Koehler, A., Hellweg, S., 2009. Assessing the Environmental Impacts of Freshwater Consumption in LCA.

Environmental Science & Technology 43 (11), 4098-4104.

Roberts, D.A., Johnston, E.L., and Knott, N.A., 2010, Impacts of desalination plant discharges on the marine
environment: A critical review of publish studies, Water Research.

Scotton, C. R. and Taylor, L. O. (2010), “Valuing risk reductions: Incorporating risk heterogeneity into a revealed

preference framework”, Resource and Energy Economics, Vol. 33, pp. 381-397

Sofroniou, A. and Bishop, S., 2014, Water Scarcity in Cyprus: A review and Call for Integrated Policy. Water 2014, 6,

2898-2928.

UNEP, 2013. Corporate Water Accounting. An analysis of methods and tools for measuring water use and its impacts.

UN/DESA, 2008. A Framework for Analyzing Tariffs and Subsidies in Water Provision to Urban Households in
Developing Countries

Viscusi, W.K. and J.E. Aldy (2003), “The Value of a Statistical Life: A Critical Review of Market Estimates throughout the

World”, Journal of Risk and Uncertainty, 27(1), p. 5-76



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 115

Vorosmarty, C. J., Green, P., Salisbury, J., Lammers, R. B., 2000. Global water resources: Vulnerability from climate

change and population growth. Science, 289 (5477), 284–288.

Warlters, M., and E. Auriol, 2005. The Marginal Cost of Public Funds in Africa. Policy Research Working Group Paper

No. WPS 3679, World Bank, Washington, DC.

WHO, 2010. Death and DALY estimates for 2002 by cause for WHO Member States. Available at:

http://www.who.int/healthinfo/bodestimates/en/index.html

World Bank, 2005. Water, electricity and the poor. Who benefits from utility subsidies?

Yang, H.; Reichert, P.; Abbaspour, K. C.; Zehnder, A. J. B., 2003. A water resources threshold and its implications for

food security. Environ. Sci. Technol. 37 (14), 3048–3054.

Zachariadis, T., 2010 Residential Water Scarcity in Cyprus: Impact of Climate Change and Policy Options. Water 2010, 2,
788-814.

Zhou, Y., and R. S. J. Tol, 2005. Evaluating the costs of desalination and water transport, Water Resources Research,

41.

Environment - water pollution

This bibliography includes all written sources consulted in the production of the water pollution disposal methodology,
including those directly referenced and those which served only as back ground reading.

Alexander RB, Smith RA, Schwarz GE (2004) Estimates of diffuse phosphorus sources in surface waters of the United States
using a spatially referenced watershed model. Water Science Technology 49(3):1–10

Ahlroth, S. (2009). Developing a weighting set based on monetary damage estimates. Method and case studies. US AB :
Stockholm.

Arnot, J.A., Gobas, F.A.P.C. (2003). A generic QSAR for Assessing the Bioaccumulation Potential of Organic Chemicals in
Aquatic Food-webs. QSAR Comb. Sci. 22: 337-345.

Bennet EM, Carpenter SR, Caraco NF (2001) Human impact on erodable phosphorus and eutrophication: A global
perspective. Bioscience 51(3):227–234

Bricker, S. B., Longstaff, W. Dennison, A. Jones, K. Boicourt, C. Wicks, and J. Woerner. 2007. Effects of Nutrient
Enrichment in the Nation’s Estuaries: A Decade of Change. NOAA Coastal Ocean Program

Carpenter, S.R., N.F. Caraco, D.L. Correll, R.W. Howarth, A.N. Sharpley, and V.H. Smith. (1998). Nonpoint Pollution of
Surface Waters with Phosphorus and Nitrogen. Ecological Applications, 8: 559-568.

Central Bureau of Statistics (CBS). ( 2011). Environmental Accounts of the Netherlands

de Hollander, A. E. M., Johan M. Melse, J. M., Lebret, E. and Pieter G. N. Kramers, P. G. N. (1999). An Aggregate Public
Health Indicator to Represent the Impact of Multiple Environmental Exposures. Epidemiology September 1999, Vol. 10 No.
5.

Decision Analysis Series No. 26. Silver Spring, MD: National Centers for Coastal Ocean Sc Science.

Dodds, W. K. Freshwater Ecology: Concepts and Environmental Applications; Academic Press: San Diego, CA, 2002.

European Commission-Joint Research Centre - Institute for Environment and Sustainability: International Reference Life
Cycle Data System (ILCD) Handbook- Recommendations for Life Cycle Impact Assessment in the European context. First
edition November 2011. EUR 24571 EN. Luxemburg. Publications Office of the European Union; 2011

Environmental Protection Agency (EPA 1). (2010, 2011). DMR Pollutant Loading. Data Sets requested directly from EPA

Environmental Protection Agency (EPA 2). (access 2013).Nutrient Pollution. http://www2.epa.gov/nutrientpollution

Fekete BM, Vörösmarty CJ, Grabs W (2002) High-resolution fields of global runoff combining observed river discharge and
simulated balances. Global Biogeochem Cycles 16 (3):1042–1044

Finnveden G, and Potting J. (1999). Eutrophication as an Impact Category – State of the Art and Research Needs. The
International Journal of Life Cycle Assessment 4(6): 311-314.

Globox parameter set, 2012. http://www.cml.leiden.edu/software/software-globox.html accessed 2014.



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 116

Green PA, Vörösmarty CJ, Meybeck M, Galloway JN, Peterson BJ, Boyer EW (2004) Pre-industrial and contemporary
fluxes of nitrogen through rivers: a global assessment based on typology. Biogeochemistry 68:71–105

Guinée, J.B.; Gorrée, M.; Heijungs, R.; Huppes, G.; Kleijn, R.; Koning, A. de; Oers, L. van; Wegener Sleeswijk, A.; Suh, S.;
Udo de Haes, H.A.; Bruijn, H. de; Duin, R. van; Huijbregts, M.A.J (2002). Handbook on life cycle assessment. Operational
guide to the ISO standards. I: LCA in perspective. IIa: Guide. IIb: Operational annex. III: Scientific background. Kluwer
Academic Publishers, Dordrecht, 692 pp.

Harrison JA, Seitzinger SP, Bouwman AF, Caraco NF, Beusen AHW, Vörösmarty CJ (2005) Dissolved inorganic phosphorus
export to the coastal zone: results from a spatially explicit, global model. Global Biogeochem Cycles 19:GB4S03

Hejzlar J, Anthony S, Arheimer B, Behrendt H, Bouroui F, Grizzetti B, Groenendijk P, Leuken MHJL, Johnsson H, Lo Porto
A, Kronvang B, Panagopulos Y, Siderius C, Silgram M, Venohr M, Zaloudník J (2009) Nitrogen and phosphorus retention in
surface water: an intercomparison of predictions by catchment models of different complexity. J Environ Monit 11:584–593

Helmes R, Huijbregts M, Henderson A, Jolliet O (2012) Spatially explicit fate factors of phosphorous emissions to
freshwater at the global scale. Int J Life Cycle Assess (2012) 17:646–654

Henderson, A.D., Hauschild, M.Z., van de Meent, D., Huijbregts, M.A.J., Larsen, H.F., Margni, M., McKone, T.E., Payet, J.,
Rosenbaum, R.K., Jolliet, O., (2011). USEtox fate and ecotoxicity factors for comparative assessment of toxic emissions in
life cycle analysis: sensitivity to key chemical properties. The International Journal of Life Cycle Assessment 16, 701-709.

Hoagland, P. and Scatasta, S. (2006). The economic effects of harmful algal blooms. Pages 391-402 in Ecological Studies
189: Ecology of Harmful Algae (E. Graneli and J.T. Turner, eds.). Springer-Verlag, Berlin.

Howarth, R. & Marino, R. (2006). Nitrogen as the limiting nutrient for eutrophication in coastal marine ecosystems:
evolving views over three decades. Limnol. Oceanogr., 51, 364–376.

Hauschild, M.Z., Huijbregts, M.A.J., Jolliet, O., Macleod, M., Margni, M.D., van de Meent, D., Rosenbaum, R.K., McKone,
T.E., (2008). Building a Model Based on Scientific Consensus for Life Cycle Impact Assessment of Chemicals: The Search
for Harmony and Parsimony. Environmental Science and Technology 42, 7032-7037.

Huijbregts , Rombouts LJA, Ragas AMJ, Van de Meent D. ( 2005) Human-toxicological effect and damage factors of
carcinogenic and non-carcinogenic chemicals for life cycle impact assessment. Integrated Environmental Assessment and
Management 1 (3): 181-244.

Klasmeier, J., Matthies, M., MacLeod, M., Fenner, K., Scheringer, M., Stroebe, M., Le Gall, A.C., McKone, T., van de Meent,
D., Wania, F. (2006) Application of multimedia models for screening assessment of long-range transport potential and
overall persistence, Environ. Sci. Technol. 40, 53–60.

Krysel, C., Boyer, E. M.; Parson, C.; Welle, P.Lakeshore Property Values and Water Quality: Evidence from Property Sales in
the Mississippi Headwaters Region; Submitted to the Legislative Commission on Minnesota Resources: St. Paul, MN, 2003;
p 59.

Lopez, C.B., Jewett, E.B., Dortch, Q., Walton, B.T., Hudnell, H.K. 2008. Scientific Assessment of Freshwater Harmful Algal
Blooms. Interagency Working Group on Harmful Algal Blooms, Hypoxia, and Human Health of the Joint Subcommittee on
Ocean Science and Technology. Washington, DC.

Lopez-Rodas, B.; Maneiro, E.; Lansarot, M. P.; Perdigones, N.; Costas, E. Mass wildlife mortality due to cyanobacteria in the
Donana Nacional Park, Spain Vet. Record 2008, 162, 317– 318

Lvovsky, K., Hughes, G., Maddisonl, D., Ostro, B., Pearce, D. (2000). Environmental Costs of Fossile Fuels. World Bank
Environment Department Papers No. 78, Pollution Management Series.

Markandya, A. (1998). The Valuation of Health Impacts in Developing Countries. Planejamento and Políticas Públicas, n.18,
Dec.

Mayorga E, Seitzinger S, Harrison JA, Dumont E, Beusen AHW, Bouwman AF, Fekete BM, Kroeze C, Van Drecht G (2010)
Global Nutrient Export fromWaterSheds (NEWS 2): model development and implementation. Environ Modell Softw
25:837–853

Norwegian State Pollution Control Agency, 1989. Vannkvalitetskriterier for ferskvann. (Water quality criteria for
freshwater). Holtan H., Ed. SFT-rapport TA-630.

OECD, (2012). Mortality Risk Valuation in Environment, Health and Transport Policies. 140pp. OECD Publishing, Paris.

OSPAR Commission. 2003. OSPAR integrated report 2003 on the eutrophication status. London, U.K.: OSPAR.

Pearce, D. and Koundouri, P. (2004). ‘Regulatory assessment for chemicals: a rapid appraisal cost-benefit approach’.
Environmental Science and Policy 7, pp. 435-49.

Pearce, D., (2003). Conceptual framework for analysing the distributive impacts of environmental policies. Prepared for the
OECD



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 117

Pennington, D.W., Margni, M., Amman, C., Jolliet, O., (2005). Spatial versus non-spatial multimedia fate and exposure
modeling: insights for Western Europe. Environ. Sci. Technol. 39 (4), 1119–1128.

Papaiacovou and Achileos, Water reuse in Cyprus. http://www.reclaimedwater.net/data/files/225.pdf

Pescod, M.B. Food and Agriculture Organisation of the United Nations. Wastewater treatment and use in agriculture. Rome,
1992. http://www.fao.org/docrep/t0551e/t0551e00.htm#Contents

Pretty, J. N.; Mason, C. F.; Nedwell, D. B.; Hine, R. E.; Leaf, S.; Dils, R. Environmental costs of freshwater eutrophication in
England and Wales. Environ. Sci. Technol. 2003, 37, 201–208.

Redfield, A.C., B.H. Ketchum and F.A. Richards. (1963). The influence of organisms on the composition of sea-water. pp.26-
77. in M.N. Hill ed. The Sea. Vol.2, pp.554. John Wiley & Sons, New York.

RIVM (2000) Environmental Outlook 2000–2030. Samson H.D. Tjeenk Willink bv, Alphen aan den Rijn.

Roberts, D.A., Johnston, E.L., and Knott, N.A., 2010, Impacts of desalination plant discharges on the marine environment:
A critical review of publish studies, Water Research.

Rosenbaum, R.K., Bachmann, T.M., Gold, L.S., Huijbregts, M.A.J., Jolliet, O., Juraske, R., Koehler, A., Larsen, H.F.,
MacLeod, M., Margni, M.D., McKone, T.E., Payet, J., Schuhmacher, M., van de Meent, D., Hauschild, M.Z., (2008). USEtox
- The UNEP-SETAC toxicity model: Recommended characterisation factors for human toxicity and freshwater ecotoxicity in
life cycle impact assessment. The International Journal of Life Cycle Assessment 13, 532-546.

Rosenbaum, R.K., Huijbregts, M.A.J., Henderson, A.D., Margni, M., McKone, T.E., van de Meent, D., Hauschild, M.Z.,
Shaked, S., Li, D.S., Gold, L.S., Jolliet, O., (2011). USEtox human exposure and toxicity factors for comparative assessment
of toxic emissions in life cycle analysis: sensitivity to key chemical properties. The International Journal of Life Cycle
Assessment 16, 710-727.

Schindler, D.W. 1977. Evolution of phosphorus limitation in lakes. Science 195:260–262.

Scotton, C. R. and L. O. Taylor (2010), “Valuing risk reductions: Incorporating risk heterogeneity into a revealed preference
framework”, Resource and Energy Economics, Vol. 33, pp. 381-397

Seitzinger SP, Harrison JA, Dumont E, Beusen AHW, Bouwman AF (2005) Sources and delivery of carbon, nitrogen, and
phosphorous to the coastal zone. Global Biogeochem Cycles 19:GB4S01

Selman, M., S. Greenhalgh, R. Diaz, and Z. Sugg. Washington, DC: World Resources Institute, 2008.

Sharpley. A.N., S.C. Chapra, R. Wedepohl, J.T. Sims, T.C. Daniel, and K.R. Reddy: (1994). Managing agricultural
phosphorus for protection of surface waters: issues and options. Journal of Environmental Quality 23(3):437-451.

Travis, C.C., Arms, A.D., 1988. Bioconcentration of organics in beef, milk, and vegetation. Environmental Science and
Technology, 22, 271-274.

Viscusi, W.K. and J.E. Aldy (2003), “The Value of a Statistical Life: A Critical Review of Market Estimates throughout the
World”, Journal of Risk and Uncertainty, 27(1), p. 5-76

WHO, 2004. Global burden of disease. Switzerland.

Wood, R. and Handley, J. (1999). Urban waterfront regeneration in the Mersey Basin, North West England. Journal of
Environmental Planning and Management 42(4):565-580.

WWAP 3, 2009. The World Water Assessment Report 3. Water in a Changing World. UNESCO.

WWAP 4, 2012. The World Water Assessment Report 4. Facing the Challenges. UNESCO.

Social

This bibliography includes all written sources consulted in the production of the social valuation methodology, including
those directly referenced and those which served only as back ground reading.

Ashley, J & Mitchell, D (2008), “Doing the right thing approximately not the wrong thing precisely: Challenges of
monitoring impacts of pro-poor interventions in tourism value chains”, ODI Working Paper 291

Christofides, Clerides, Hadjiyiannis and Michael (2007), “The Impact of Foreign Workers on the Labour Market of Cyprus”,
Cyprus Economic Policy Review

Cyprus Mail, Hoteliers must ‘do their bit’ Anastasiades says, 13 June 2014



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 118

Cyprus Mail, IMF forecast slight drop in unemployment for Cyprus, April 2014

Department for Culture, Media and Sport, London 2012 Olympic and Paralympic Games Quarterly Report, June 2012

Department of Labour (2008), Ministry of Labour and Social Insurance, Public Employment Service of Cyprus:
Employment Guide

Easterlin (2004), Diminishing Marginal Utility of Income? A caveat, University of Southern California Law and Economics
Working Paper Series

The Economist, Cyprus one year on: Injured island, March 2014

European Commission (2003), Working Conditions – Working Time Directive

European Foundation for the Improvement of Working Conditions (2012), Health and well-being at work: a report based on
the fifth European Working Conditions Survey

European Industrial Relations Observatory, Agreement on winter unemployment benefits for hotel workers, 11 November
2003

European Industrial Relations Observatory, Employment and Industrial Relations in Hotels and Restaurants – Cyprus, 24
April 2012

European Industrial Relations Profile, Cyprus: Industrial relations profile, 12 April 2013

European Labour Law Network , Statistics: employment and minimum wages, 3 January 2013

European Union Regional Policy (2008), Guide to cost benefit analysis of investment projects

European Working Conditions Observatory, Impact of migrant workers on Cypriot labour force, 10 July 2009

European Working Conditions Observatory, Cyprus: Quality of work and employment of low-qualified workers, 13
November 2009

European Working Conditions Observatory, Cyprus: EWCO comparative analytical report on work-related stress, 23
November 2010

European Working Conditions Observatory, Cyprus: Evolution of Wages during the Crisis, 6 July 2012

European Working Conditions Observatory, Cyprus: Working conditions of young entrants to the labour market, 10
December 2013

Frechtling (1994), Assessing the impacts of travel and tourism – measuring economic costs, Travel, Tourism and Hospitality
Research: A Handbook for Managers and Researchers

Fujiwara and Campbell (2013), “Valuation Techniques for Social Cost-Benefit Analysis: Stated Preference, Revealed
Preference and Subjective Well-Being Approaches – A Discussion of the Current Issues”, HM Treasury and the Department
for Work and Pensions

International Labour Organisation (1957), C106 - Weekly Rest (Commerce and Offices) Convention

Kim, Uysal and Sirgy (2013), “How does tourism in a community impact the quality of life of community residents?”,
Tourism Management

Layard, Mayraz and Nickell (2007), “The Marginal Utility of Income”, Centre for Economic Performance

Leaf Research, Tourism & Leisure: Dynamics and Expectations, July 2013

New Economics Foundation (2014), Well-being at work: a review of the literature

Public Health England (2013), The Impact of London 2012 Olympic and Paralympic Games on Alcohol-Related Illness and
Injury

Statistical Service of Cyprus, Arrivals of tourists by country of usual residence, 2013

Statistical Service of Cyprus, Cyprus in figures, 2013

Statistical Service of Cyprus, Structure of Earnings Survey, 2012



Measuring Tourism's Impact - a Pilot Study in Cyprus - Methodology

PwC 119

Thomson Reuters Datastream, Cyprus forecast productivity growth, 2014

The Travel Foundation (2014), Optimising tourist spend in the local economy: research findings and recommendations
from Cyprus and Tenerife.

World Travel and Tourism Council, 2014. Travel & Tourism Economic Impact 2014: Cyprus.




