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Appendix 1 Monitoring Plan Template

Template for developing a data collection plan for Indicators. (To be adapted as needed)

Indicator Sub Indicator
Water Greywater use

Where is the information available?
Greywater is pumped to tank – no meter
We can record hours pump in use each day. We know 
the pump rate 15Litres / minute.

Who is going to collect data? Who will collate the information?
Water Treatment Plant Manager will record every day

Responsible Staff Name: 

Information will be passed to Finance office each 
week (This is the same process used for weekly data 
from the WTP).

Finance takes a copy and return to WTP.

Finance staff enter data to Spreadsheet

Responsible Staff Name: 

What documents needed: Where is file located?
Daily log sheet File pathway:

Where is it located?
Maintenance office

Who will enter into RE and GHG Tool?
Finance enter information ONCE a month before the 
7th of the month. 

Responsible Staff name: 
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Appendix 2

Methodology for calculating GHG emissions 
in baseline data and mitigation scenarios

In order to estimate a GHG emission reduc-
tion related to the implementation of specific 
mitigation options, a hotel has to compare 
the emissions, which occur in a baseline sce-
nario (without the mitigation options) with 
the emissions, which occur in a mitigation 
scenario (including the mitigations options). 

Calculation of emissions in a baseline scenario

Baseline emissions can be defined as those 
that occur in a business-as-usual case, one 
in which no new mitigation options such as 
energy efficiency and/or renewable energy 
options are taken. From a theoretical point 
of view, this assumes that the technologies 
of specific equipment (refrigerators, TV in 
rooms for example) used by a hotel do not 
change over time. This may not be true as 
improvement in energy efficiency slowly 
occurs over time. This is known as autono-
mous energy efficiency improvement and 
has a historical rate of about 1 per cent. This 
happens because there are always minor re-
furbishments or replacement of appliances, 
and because new appliances are normally 
more efficient. This has been neglected in 
these guidelines, but can be included in a ba-
seline, if desired. 

The emissions in a base year (y) can be cal-
culated using the general formula:

EMy = ∑n
n=1 ENn, y * EFn + ELy * EFEL,y ( formula 1) 

Though this formula looks complicated at 
first view, it is in fact a simple addition of 
different parameters.

The first part of the formula (∑nn=1 ENn, y  *  
EFn) is the sum of the amount of each fuel 
used by the business for its energy activities, 
multiplied by the emission factor of the fuel 
considered.

The second part of the formula (ELy * EFEL,y) 
is the total amount of electricity used from 
the grid by the business, multiplied by the 
grid emission factor.

The variables used in this formula are sum-
marized in the Table 1.
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Table 2: Summary of the variables used in the formula for calculating the emissions in a 
base year (y).

Variable Definition Units Where to find  
the infor-mation

EMy 
Total emissions of the 
energy activities of a bu-
siness for a given year (y)

Kg CO2 eq (kilograms 
CO2 equivalent)

This is the parameter calculated 
with the formula

ENn, y

Amount of fuel n (natural 
gas, LPG, gasoline, diesel, 
etc) used by a business 
during the year y

The units for this va-
riable may be different, 
depending on the fuel 
considered. It can be 
in kg for fuels such as 
coal or in m3 for fuels 
such as natural gas, 
LPG, gasoline or diesel.

This information may be available 
with the management unit or the 
financial unit of the business

EFn Emission factor of a fuel n, 
that is, the amount of CO2 
pro-duced when using one 
unit of fuel n

Kg CO2 eq per unit of 
fuel

Default emission factors for all 
types of fuel can be found in the 
literature. The best reference for 
those factors are the 2006 IPCC 
Guidelines for National GHG In-
ventories, which are the official 
international source for these 
factors 

ELy Amount of electricity 
used from the grid by a 
business in year y, that is, 
the total elec-tricity used 
by a business excluding 
electricity self-generated or 
procured from renewable 
energy

Kwh This information is typically 
found in the electricity bill of a 
business

EFEL,y Grid emission factor in 
year y, that is, the amount 
of CO2 emission asso-
ciated with each unit (Kwh) 
of electricity provided by 
an electricity system (grid).

Kg CO2 per Kwh This information may be available 
on the website of the ministry of 
energy or with experts from this 
ministry. This information can 
also be found in international 
reports submitted by a country to 
the climate change conven-tion 
(UNFCCC) such as national GHG 
inventories

Now that the emissions for the base year 
(y) have been calculated, it is possible to 
project these emissions for any future year 
(y1). To do so, the business needs to multi-
ply the amount of each fossil fuel as well as 
the amount of electricity considered in the 
base year (y) by a growth factor, that is, by 
the expected increase of fossil fuel or elec-
tricity by the year y1. Then by applying the 
same formula (1), it is possible to calculate 
the corresponding emissions expected in the 
future year y1.

By applying this approach to different future 
years (y2, y3, y4 …), a business can calculate 
the emissions that will occur in those years. 
These results can be represented on a graph 
by drawing a curve comparing the amounts 
of emissions for the different years. This 
curve is called the business-as-usual scena-
rio (Figure 1). It has to be noted that the bu-
siness-as-usual scenario is a theoretic one 
as the curve represents emissions in future 
years, that is, emissions that have not occur-
red yet. This scenario is thus made ex-ante.
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Figure 1: Example of curve representing a business-as-usual scenario.

It has to be noted that: 

(i) In the approach and example described 
above, the grid emission factor has been 
considered as constant over time hori-
zon of the baseline.

(ii) If there is no change in the amounts of 
fossil fuels and electricity over the time 
horizon of the baseline, that is, if they are 
considered as constant ¬– that is, equal 
to the base year – the baseline will be 
horizontal. 

(iii) If a business plans to expand for gues-
trooms and meeting rooms during the 
baseline time horizon, an alternative way 
to take this expansion into account in 
the approach, is by multiplying the emis-
sions of a year by the ratio of the new 
area (guestroom + corridors + meeting 
rooms) of the hotel to the old area. In 
this case, it is assumed that energy use 
intensity does not change with this ex-
pansion for the baseline.

Calculation of emissions in mitigation scenario
A hotel can set an emissions reduction tar-
get, which can be achieved by reducing en-
ergy use per unit of floor area per year (kWh/
m2/yr) and/or by replacing fossil fuels with 
renewable energy. Different mitigation op-

tions, such as using more efficient equip-
ment or increased use of renewable energy 
for electricity generation, can be used. Howe-
ver, the specific contribution from individual 
applications such as air-conditioning, ligh-
ting, appliances etc. to an emissions reduc-
tion target may not be possible to see from 
an energy bill where consumption is aggre-
gated. To verify if an emissions target has 
been achieved, the business needs to be able 
to calculate the emissions related to a miti-
gation scenario.

To calculate the emissions for a specific 
year y1 related to a mitigation scenario, one 
has to distinguish between the contribution 
to emissions reduction by (a) a lower use of 
different energy (fuel) types through energy 
efficiency improvement, and (b) the contribu-
tion to emissions reduction by a lower use of 
electricity from the grid through energy effi-
ciency improvement and/or increased use of 
renewable energy for electricity generation, 
that is, through electricity self-generated or 
procured from renewable energy replacing 
electricity from the grid produced with fos-
sil fuels. These two contributions can be ex-
pressed by:

a. Decrease in energy consumption of 
fuel n in year y1 resulting from impro-
ved efficiency expressed by (ENn,y1 - 
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ENnd,y1), where ENnd,y1 indicates the 
new (lower) amount of fuel n in year y1.

b. Decrease in electricity consumption 
from the grid in year y1 resulting from 
energy efficiency improvement and/or 
electricity self-generated or procured 
from renewable energy expressed by 
(ELy1 - ELdy1), where ELdy1 indicates 
the new (lower) amount of electricity 
used from the grid in year y1.

The emissions for year y1 related to a miti-
gation scenario can then be calculated using 
the general formula:

EMy1  =  ∑n
n=1  ENnd, y1  *  EFn   +  ELdy1 * EFEL,y1   

(formula 2)

It has to be noted that this formula is similar 
to the previous formula used to calculate the 
emissions in the base year.

Finally, the emissions reduction achieved 
in a year y1 can then be calculated as the 
difference between the emissions in year y1 
in the business-as-usual scenario and the 
emissions in year y1 in the mitigation scena-
rio. The emissions reduction, expressed by 
ERy1, achieved in year y1 can be calculated 
using the general formula:

ERy1  = ∑n
n=1 (ENn,y1 - ENnd, y1) * EFn + (ELy1- ELdy1) 

* EFEL,y1 (formula 3)

Again, though this formula may look compli-
cated at first view, it is in fact a simple com-
bination of subtractions and additions of 
different parameters.

The first part of the formula (∑nn=1 [ENn,y1 - 
ENnd, y1] * EFn) is the sum of the emissions 
reductions related to the use of different 
fuels used by the business for its energy ac-
tivities, calculated as the difference between 
the emissions in the business as usual sce-
nario and the emissions in the mitigation 
scenario, multiplied by the emission factor of 
each fuel considered.

The second part of the formula (ELy1- ELdy1 
) * EFEL,y1) is the emissions reduction re-
lated to the use of electricity from the grid 
by the business, calculated as the difference 
between the electricity used in the business 
as usual scenario and the electricity used in 
the mitigation scenario, multiplied by the grid 
emission factor.

It has to be noted that for each point in time 
(y1, y2, y3,…), the emissions reduction calcu-
lated with the formula (3) is actually the diffe-
rence between the result calculated using the 
formula (1) combined with the growth factor 
of the corresponding year, and the result cal-
culated using the formula (2). These results 
can be represented on a graph by drawing 
two curves comparing the amounts of emis-
sions for the different years in the business-
as-usual scenario and in the mitigation 
scenario. (Figure 2). The difference between 
the two curves for each point in time repre-
sent the emissions reduction achieved for 
the year considered.
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Figure 2: Example of curves comparing the emissions in a business-as-usual scenario and 
in a mitigation scenario.

The approach implies then that the business 
has implemented some mitigation options 
allowing a reduction of energy use per unit 
of floor area per year (kWh/m2/yr) and/
or by replacing fossil fuels with renewable 
energy. The approach compares the miti-
gation scenario resulting from the effective 
implementation of the mitigation options by 
the business with the theoretic business-as-
usual scenario. It means that the emissions 
reductions calculated by this approach have 
been achieved by the hotel. The calculations 
of the emissions related to the mitigation 
scenario and of the emissions reductions are 
thus calculated ex-post. This approach can 
be used to verify if an emissions reduction 
target has been achieved.

If a business would like to estimate poten-
tial emissions reductions for a future year, 
that is, estimate emissions reductions which 
have not occurred yet, it would be necessary 
to assess specific mitigation options and 
estimate, for the year considered, the poten-
tial emissions reduction which would result 
from the implementation of each specific 
option. In this case the mitigation scenario 
and the related emissions reductions would 
also be theoretical it would be a projection of 
emissions to future years, that is, emissions 
and emissions reductions that have not oc-
curred yet. This approach is useful when a 
business would like to assess what would be 
the impact of different mitigation options on 
emissions, for example in order to calculate 
an emissions reduction target in advance, or 
to find the right combination of mitigations 
options to achieve an emissions reduction 
target set in advance.
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Appendix 3 Conversion Tables

Useful Conversion Factors

1 tonne = 1000 Kg

1 kilolitre = 6.2898 barrels

Therm = 100,000 Btu

1Btu = 1055.6 Joules (J)

1 MJ = 106 J

3.60 MJ = 1 kilowatt-hour (kWh)

1 GJ = 109 J

1 TJ = 1012 J

1 PJ = 1015 J

29.0 PJ = 1 million tonnes of coal equivalent

41.868 PJ = 1 million tonnes of oil equivalent

1 barrel condensate = 0.935 barrels of oil equivalent

1 PJ of Natural Gas = 172,000 barrels of oil equivalent

1 tonne LPG = 8.46 barrels of oil equivalent

1 cubic meter (m3) = 35.315 cubic feet
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Energy Values 

Solid Fuel Fuel composition1 GJ/tonne

Black Coal Export coking coal 29.0

Export steaming coal 27.0

Local coal (electricity) 24.0

Brown Coal 9.5

Coke 27.0

Wood Dry 16.2

Bagasse 9.6

Plant Biomass Cotton trash 18.0

Gaseous Fuel Fuel composition MJ/m3

Natural Gas 39.0

Ethane 66.0

LPG Propane 93.3

LPG butane 124.0

Town Gas reformed gas 20.0

Gas coke oven 18.1

Gas blast furnace 4.0

Liquid Fuel Fuel composition MJ/litre Litre/Tonne GJ/tonne

LPG propane 25.3 1960 49.6

LPG butane 27.7 1750 49.1

LPG mixture 25.7 1928 49.6

1 https://w.astro.berkeley.edu/~wright/fuel_energy.html

https://w.astro.berkeley.edu/~wright/fuel_energy.html
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Liquid Fuel Fuel composition MJ/litre Litre/Tonne GJ/tonne

Gasoline aviation 33.0 1412 49.6

Gasoline automotive 34.2 1360 46.4

Kerosene power 37.5 1230 46.1

Kerosene turbine fuel 36.8 1261 46.4

Kerosene lighting 36.6 1270 46.5

Heating Oil 37.3 1238 46.2

Diesel Oil automotive 38.6 1182 45.6

Diesel Oil industrial 39.6 1135 44.9

Fuel Oil low sulphur 39.7 1110 44.1

Fuel Oil high sulphur 40.8 1050 42.9

Refinery Fuel 40.9 1050 42.9

Naphtha 31.4 1534 481

Lubricants 38.8 1120 43.4

Bitumen 44.0 981 42.7

Solvents 34.4 1229 44.0

Waxes 38.8 1180 45.8

Crude Oil 38.7 1160 44.9

Ethanol 23.4 1266 29.6

LNG -160C & 300kPa 25.0 2174 54.4



Appendix 4 Resource Efficiency and GHG Emissions Tool 
Screenshot of data requirements for Facility info, Energy, Water, Food, and Results summary 
Screenshot of facility basic information (data entry sheet)
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Energy data entry sheet



Water data entry sheet
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Resource efficiency performance summary
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Net Zero trajectory
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Appendix 5 Waste Management Monthly Data Collection: Estimated Weight Templates
Waste data entry sheets
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Solid Waste* Required

Option 1

If you have a waste contractor that removes from your premises,

1. Do they weigh the weight of waste collected in the vehicle?

2. Do they weigh all indivu-idual bins at the point of collection?

If yes, then ask your contractor to provide the weight of solid waste each month

Solid Waste - Option 2

Exemple of Data Weighing Sheet

Option 2

Step 1: Weigh the content of your bins each day for 1 week. (Data Weighing Sheet)
Step 2: Record the amount the number of bins filled each week (Data Weighing Sheet)
Step 3: Calculate Average Bin Weight (Average Weight Sheet)
Step 4: Record Number of bins filled each month (Monthly bin sheet)

Frequency:
Monthly 

Data source:
Purchase Order

Unit:
Total amount in Month Kg

Frequency:
Monthly 

Data source:
Bin weights x No. of bins 
filled each month

Unit:
Total amount in Month Kg

Monthly
Total Solid
Waste (Kg)

Average
Weight of 
bin content

Number of 
bins disposed
each month

Repeat for 7 days
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Option 3

Step 1: Weigh the content of 3 bin bags per bin (Bin Bag Weighing Sheet)
Step 2: Calculate Average Bin Bag Weight (Bin Bag Weighing Sheet)
Step 3: Record Number of Bin Bags filled each month (Monthly Bin Bag Sheet)

Frequency:
Monthly 

Data source:
Bin Bag weights x No. of 
bags filled each month

Unit:
Total amount in Month Kg

Monthly
Total Solid
Waste (Kg)

Average
Weight of 
Bin Bag content

Number of 
Bin Bags disposed
each month

Solid Waste - Option 2

Exemple of Average Weight Sheet

Solid Waste - Option 2

Exemple of Monthly Bin Sheet
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Solid Waste - Option 3

Exemple of Bin Bag Weighing Sheet

Solid Waste - Option 3

Exemple of Monthly Bin Bag Sheet



Appendix 6 Food and Drink procurement guide 
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Appendix 7 Activity data to be collected as input to the Greenkey Carbon 
calculation tool2

2 The GreenKey tool uses the HCMI methodology for the calculations and the same information that HCMI needs to ensure 
cross-industry coordination.

• Total area of the accommodation (m2)

• Total area of guest rooms and corridors (m2)

• Total area of meeting facility space (m2)

• Total area of private or outsourced space inside the accommodation (m2)

• Total number of guest rooms

• Total number of occupied rooms for the reporting year

• Total electricity consumption for the reporting year (kWh)

• Total gas consumption for the reporting year (kWh). Gas consumption measured in cubic 
meters or cubic feet should be converted to kWh. This website will help you: http://www.
energylinx.co.uk/gas_meter_conversion.html

• Total oil consumption for the reporting year (litres)

• If laundry is outsourced, the laundry tonnage for the reporting year (m3)

• If the site has air-conditioning or refrigeration units, any gas leaks of over 100 kg during 
the reporting year (yes or no)

• If the site has air-conditioning or refrigeration units, any major maintenance during the 
reporting year (yes or no)

• If the site own/operate vehicles, the amount of gasoline/petrol (litres), diesel fuel (litres) 
and/or LPG (litres)

http://www.energylinx.co.uk/gas_meter_conversion.html
http://www.energylinx.co.uk/gas_meter_conversion.html
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Appendix 8 Additional tools to support the Implementation Plan

• Action Plans Development Templates for Countries: this document serves as a Tem-
plate to be filled in by Tourism Businesses in countries which are involved in the Transfor-
ming Tourism project of UNEP. Once completed, the Action Plan facilitates the planning 
of the Actions to be taken to Build Back Better.

• Selection of Activities: it serves as a Checklist in order to facilitate the procedure of 
Building Back Better through a step-by-step approach. (Separate versions available for 
Partners of the Transforming Tourism Project, Tourism Businesses and Governments)

The materials are available here: https://www.oneplanetnetwork.org/sustainable-tourism/
covid-19-response-toolkit
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Appendix 9: Hotel mitigation tool for estimating GHG Emissions

The Hotel mitigation tool for estimating GHG Emissions (GACMO) tool allows businesses to 
estimate past/current GHG emissions related to the energy and food activities and estimate 
GHG emissions reduction potential and costs associated with specific mitigation options

The GACMO tool is also used by government to develop sectoral and national baseline and 
mitigation scenarios related to the sectors considered in national GHG inventories (for exa-
mple for developing their Nationally Determined Contributions). The methodologies and cal-
culations for estimating GHG emissions and GHG emissions reduction potentials integrated 
into the GACMO tool are based on the IPCC methodologies. It can also be downloaded in En-
glish and in Spanish at this link and is available in a Demo version to support users to fill it in. 


