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1 INTRODUCTION
This report is a manual accompanying the FOODPRINT Tool developed in the framework of
Life+ project FOODPRINT (LIFE13 ENV/GR/000958) "An initiative of the Food Sector for the
protection of the environment ".
The main goal of the LIFE FOODPRINT project is to identify, quantify and implement
measures to reduce, the carbon footprint (CF) of the pastry and flour food industry sector
along the supply chain while increasing competitiveness through the development of an
innovative software tool.
More specifically, main objective of Activity B1(c) was to develop a robust carbon footprint
tool that will be able to quantify the total CO 2 equivalent emissions (also known as
Greenhouse Gas - GHG emissions) of pastry and flour products, taking into consideration all
the processes involved with the manufacturing of the final product, i.e.:
•
•
•

Raw materials acquisition (e.g. farming)
Ingredients production
Product manufacturing and Storage

Transportation, packaging and waste management are also included at various stages of the
process.
The Carbon Footprint of a system can be calculated in two main ways:
• by starting a new product from scratch, with all the information and data entered by
the user step by step, or
• by using some built-in case studies, which can be loaded and then modified
according to the user specification.
The user focuses on the main production stage, however can also access any of the other
stages and modify information contained at these levels. Alternatively, can use default
values sourced by extensive literature review. Apart from calculating the Carbon Footprint of
the product under examination, the tool can suggest specific reduction measures that could
be prioritized via a multi-criteria analysis (MCA) function, based on specific criteria set by the
users according to their needs, budget etc.
In short, MCA is a tool that establishes preferences between options by reference to a set of
objectives that the decision making body has already identified. Measurable criteria have
been established to assess the extent to which the objectives of the decision making body
have been achieved. In simple cases, the way of identifying objectives and criteria may
provide adequate information for decision-makers alone. MCA can offer a number of ways
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to aggregate the relevant data on specific criteria to give indicators of the general
performance of choices.
Different schools of thought, methods and techniques have developed for solving MCA
problems (both of the design and evaluation type). Here, the ranking method used is
Weighted Sum Model, which is one of best known & simplest methods. According to
Weighted Sum Model, the final scores can be calculated as follows:

where,
Ai is the final score of each alternative
w is the weight of each criterion
a is the score for each pair of criterion/alternative
m is the number of alternatives
n is the number of criteria.
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2 USER MANUAL
2.1

Software Requirements

The software tool is characterized by its reliability and easiness in use. Its operation does not
require any kind of installation; the only precondition is the pre-installation to user's
computer of the MS Excel 2007 (and above), from the Microsoft Office Suite package.

2.2

Activation of macro-commands in MS Excel

An extra requirement is the activation of the macro-commands in Excel itself. If the
commands are not activated, then a safety warning will appear at the top side of the screen.
User can enable macros by pressing "Options" and then "Enable Content".

Figure 1: Warning notification in MS Excel

2.3

Introductory screen

As the program starts, the user first sees an introductory page, where there are basic
elements of the program, such as the project's objectives, basic structure of the software,
links to the user manual and introductory video etc. At the middle of the page the user can
find a START button, with which he/she can begin navigating through the software.
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Figure 2: FOODPRINT Tool introductory screen
The software follows a linear approach, and apart from the introductory page, its structure is
divided into the following parts (steps/screens):
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

General Data
Ingredients Data
Product Mass Balance
Transportation of Ingredients
Production Process
GHG emissions and Hot Spots
GHGe Minimization Strategies
Criteria Weighting
Rating of Alternative Measurements
MCA Results & Sensitivity Analysis

In summary, during steps 1-6, the software calculates the GHGe of the product and
identifies possible hot spots. In step 7, develops a list of possible measurements, through a
questionnaire that is based on the previously analyzed processes. During steps 8-10, the
software performs a MCA and presents the results, as well as a sensitivity analysis function.
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2.4
2.4.1

Data input & GHGe calculations
General Data Screen

By pressing the key
user is led to a page where he/she must fill in various
general data, such as the company's name, total energy consumption of the factory, fuel
consumption, waste and wastewater treatment data etc.

Figure 3: General Data screen
Please note that regarding the "Number of products produced in the factory", user should
input all the products (including different flavors or packaging alternatives), and not only the
number of basic products. Furthermore, regarding the "Total Factory Area", user should not
include areas of waste or wastewater treatment.

2.4.2

Ingredients Data Screen

By pressing the next key, the user is led to the Ingredients Data screen. Here, user can enter
GHG emissions by stage (i.e. farming, transport and manufacturing) for all the ingredients
that will be later used. Water content of ingredients is also required. Software tool' database
provides data for basic ingredients that user can either use or enter his/her own.
A graphical representation of the allocation of GHG emissions per stage and ingredient is
also provided by the tool. Please note that database is constantly updated.
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Figure 4: Ingredients Data screen
2.4.3

Product Mass Balance Screen

Next, the user is led to the Product Mass Balance Data screen. Here, user enters basic data
regarding the product (name, type etc) and information about the quantities of each
ingredient and packaging material.

Figure 5: Product Mass Balance screen (1/2)
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When user enters all data, software calculates water and mass wastage and provides basic
indicators such as Biowaste Weight (kg biowaste / batch), Recyclable waste Weight (kg
waste / batch) and Water Wastage Weight (kg water / kg product).

Figure 6: Product Mass Balance screen (2/2)

2.4.4

Transportation of Ingredients Screen

By pressing the next key, the user is led to the Transportation of Ingredients screen.

Figure 7: Transportation of Ingredients screen
Here user can enter data regarding the transport of all ingredients (as well as the packaging
material) that are used for the manufacturing of the final product. Data for each mean of
transportation (i.e. boat, train or road transport), is inserted separately.
In case of sea and rail transport, user enters the average distance per mean of
transportation, that each ingredient or packaging material was transported, from the
supplier to the factory. In case of road transport user is also required to enter the average
type of truck as well as whether or not the ingredient needs refrigeration.
In case of multiply suppliers, user should insert average values, while in case of only one
mean of transportation, zeros (0s) should be inserted in other choices.
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2.4.5

Production Process Screen

Next, the user reaches the main Production Process screen.

Figure 8: Production Process screen
Here, user is required to enter data regarding all the processes that are involved in the
product manufacturing chain. Processes are divided into three main categories, i.e. i)
electrical & thermal, ii) cooling and iii) cleaning & maintenance.
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In Electrical & Thermal and Cleaning & Maintenance categories, user first chooses from a
pre-populated drop down list the process, and the type of power.

Figure 9: Process and type of power drop down lists
In case the process is only electrical, user enters only the install electrical power. In case is
thermal, user is required to enter the fuel as well as the thermal medium. Both can be
inserted via pre-populated drop down lists.

Figure 10: Fuel and thermal medium drop down lists
Thermal data have been calculated from energy audits in various factories, as well as from
literature review. In case user is familiar with more technical parameters, Energy (fuel)
Consumption (kWh/kg of product) data can be modified.

More specifically, by pressing
, user can access an advanced
calculation screen, where he/she can estimate a tailored-made Energy (fuel) Consumption
indicators (kWh/kg of product), by entering case-specific data from the factory under
examination.
Data include inter alia measured thermal losses (%) Thermal Efficiency of combustion system
(according to flue gas analysis), Thermal Losses of heating system due to losses of boiler
blow down, due to losses of poor isolation, due to losses of flash steam etc.
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Figure 11: Advanced thermal calculation screen
User inputs case-specific data in the right column, while in the left various suggestions are
presented based on audits performed in various factories.

Finally user should copy the calculated Energy (fuel) Consumption indicator (kWh/kg of
product), press BACK, and paste the number in the USER cell under the right process.

Figure 12: USER cell use, in case of entering a custom Energy (fuel) Consumption indicator
In Cooling category, user also chooses Process, Heat dissipation as well as the Thermal
Medium from three different pre-populated drop down list. Furthermore, user is also
required to enter the Coefficient of performance (COP) of each machine.
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Figure 13: COP drop down list.
As in the case of Thermal Processes, Cooling data have been calculated from energy audits in
various factories, as well as from literature review. In case the user is familiar with more
technical parameters, Energy (fuel) Consumption (kWh/kg of product) data can be also
modified.
By pressing
user can access an advanced calculation screen, where
he/she can estimate a tailored-made Energy (fuel) Consumption indicators (kWh/kg of
product), by entering case-specific data from the factory under examination.

Figure 14: Advanced cooling calculation screen
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User inputs case-specific data in the right column, while in the left various suggestions are
presented based on audits performed in various factories.
Finally user should copy the calculated Energy (fuel) Consumption indicator (kWh/kg of
product), press BACK, and paste the number in the USER cell under the right process.

2.4.6

GHG emissions and Hot Spots Screen

In this tab, the results of the GHGe analysis are presented.

Figure 15: GHG emissions and Hot Spots Screen
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More specifically, in the first part (Summary Results), user can see GHG emissions allocation
for all stages in the supply chain (i.e. ingredients production & transportation, packaging,
product manufacturing and general facilities of the factory) per kg of product or per piece of
product. Results are also presented in two different charts.
Total Energy Consumption in kwh / kg of product is also calculated; however it concerns only
the production stage.

Figure 16: GHG emissions and Hot Spots Screen (Summary Results | 1)
GHG emissions per year are also calculated, not only for the product, but also for the whole
factory. The contribution (%) of the product to the total GHG emissions is also presented.

Figure 17: GHG emissions and Hot Spots Screen (Summary Results | 2)
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In the second part (Ingredients Production & Transportation), user can see GHG emissions
(in kg GHG / kg of product) and their allocation (in %) regarding all ingredients, taking into
consideration both their production and transportation from the supplier to the production
facility. Results are also presented in a chart.

Figure 18: GHG emissions and Hot Spots Screen (Ingredients Production & Transportation)
Software identifies also the most GHGe intensive ingredient, and marks it as a possible hot
spot.

In the second part (Product Manufacturing), data regarding the GHG emissions (in kg GHG /
kg of product) and their allocation (in %) for all manufacturing processes are presented.
Results are also presented in a chart.
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Figure 19: GHG emissions and Hot Spots Screen (Product Manufacturing)

Software identifies also the most GHGe intensive process, and marks it as a possible hot
spot.

Finally, in the part Possible Hot Spots, summary results are compared with average values
from similar products, and general possible hot spots are recommended.

Figure 20: GHG emissions and Hot Spots Screen (Possible Hot Spots)

Please note that General Possible Hot Spots Recommendations, are calculated based on
the software's limited database, and are indicative. During next steps of the Software,
more specific measures will be suggested, based on a complete questionnaire filled in by
the user according to his/hers specific needs.
FOODPRINT: LIFE13 ENV/GR/000958
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2.5

GHGe Minimization Strategies Screen

By pressing next, user reaches the GHGe Minimization Strategies screen. Here, user fills in a
specific questionnaire, that is compiled based on his/hers data input in the previous steps.
These answers, will enable the software tool to develop a list of possible measurements,
that can be later rank based on a MCA.

Figure 21: GHGe Minimization Strategies Screen
Questionnaire is based on Yes or No questions that are quite straightforward; however
answering them requires a good knowledge of the production process.
This step is quite important for the accuracy of the final results, thus all questions should be
answered thoughtfully and right. Furthermore is it important for the user to be careful to
which process each question is referring.

2.6

Multi Criteria Analysis

Next 3 screens concern the Multi Criteria Analysis. First, user selects and weights the criteria
towards which the MCA will be performed; then the rating of all alternative measurement
against all criteria is required; and finally the results are presented.
2.6.1

Criteria Weighting Screen

By pressing the next key, the user is led to the criteria weighting page.

FOODPRINT: LIFE13 ENV/GR/000958

Page 22 | 28

Deliverable B.1(d1) | " Operation manual of FOODPRINT Software. "

Figure 22: Criteria Weighting Screen
In this page, 3 2 basic criteria have been defined, concerning three main groups, i.e. financial
(CAPEX), technical (Implementation Difficulty) and environmental (GHGe Reduction).
The user, can choose which of these criteria he/she wants to include into the decision
process together with the corresponding weight he/she wants to attribute to them. More
specifically, the user defines the weight of every criterion, in a scale from 0 (which means
that the criterion will be ignored by the process) to 100. The calculation of the percentage
contribution of every criterion in the final evaluation is carried out immediately and the final
criteria weighting is shown in the figure to the left.
2.6.2

Rating of Alternative Measurements Screen

By pressing the key next, the user is led to the Rating of Alternative Measurements Screen.

Figure 23: Rating of Alternative Measurements Screen

2

In a future version of the software tool, user will be able to add up to three more criteria.
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In this page, user rates all alternative measurement against all criteria.
 In case of CAPEX, user rates with 1 the least expensive option and with 3 the most
expensive one. In case user chooses to perform a deep analysis of the economics of the
alternative measures, values in € could also be used.
 In case of Implementation Difficulty, 0 represents the most easy measurement to be
implemented, and 100 the most difficult one.
 In case of GHGe Reduction, the value refers to the percentage reduction concerning the
specific measurement and the specific process.
In case the user does not want some measurements to be included in the list, then he/she
leaves the corresponding cell blank.
Furthermore, the program provides a database with default values that have been
calculated from energy audits in various factories as well as literature reviews. In case user
would like to use these values for the MCA, he/she can press
and the
software will automatically copy values from its database.
2.6.3

MCA Results & Sensitivity Analysis Screen

Finally, by pressing next user is found in the screen of MCA Results.

Figure 24: MCA Results & Sensitivity Analysis Screen
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2.6.3.1 MCA Results
In this page the user initially
sees a chart with the results
of the multi-criteria analysis,
while directly below the chart
appear the final weighting of
the criteria.
The analytical results are
presented in the table below.

Figure 25: MCA Results Analysis (1/3)
In the third, fourth and fifth columns of the aforementioned Table, the process, the hot spot
and measurement are mentioned respectively. In the sixth column the value which resulted
from the analysis appears, based on the rating of the user in the steps that have preceded.
In the seventh and eight columns the expected GHGe reductions are presented, in terms of
kg GHGe per of product and in total per year.

It is apparent that if for any reason there is a change in the criteria weighting in the multicriteria analysis, the final result will change.

Thus it is very important at this stage, that user, regardless of the criteria he/she has chosen,
to be able to change the criteria weighting and navigate between different scenarios and see
directly the effect of every change on the final ranking of the measurements.
Apart from the scenario created by the user, the three additional scenarios pre-defined by
the program are:
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•

•

•

the Environmental scenario - where
environmental
criteria
have
higher
importance,
the Technical scenario - where higher
importance has been attributed to technical
criteria, and
the Weighted scenario (sustainable) - where
the financial criterion has been excluded and
the importance of the remaining criteria is
evenly distributed.

Figure 26: Selection of Criteria Scenario

Apart from these scenarios, the user can re-enter specific criteria weights, and form a new
scenario. As previously mentioned, user can directly see the effect of every change on the
final ranking of the measurements.

Taking into consideration not only the final ranking, but also the total GHGe savings, user
can select the final measurement, for the total potential savings to be calculated. In order
for the results to be as realistic as possible, user should select ONLY one measure per
Process.

Final measurements can be chosen by selecting YES in
the final column of the Results Table).

Figure 27: Selection of Final Measurements
After the user selects the final measurements, the software calculates the total potential
savings per stage, kg of product and per year.
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Figure 28: Indicative calculation of final expected GHGe reductions

Finally, user can print the results, be pressing

.

2.6.3.2 Sensitivity Analysis
Additionally, at this page, user can carry out a sensitivity
analysis by pressing the relevant radio-button. Generally,
sensitivity analysis is a tool which checks on the variation
of the final ranking in data, which in our case are the
weights of the criteria. User can directly change the
weights, and see in real time the variations that take
place in the final ranking. This analysis is an extremely
useful tool for the user, because in this way he/she can
directly detect how the final result is affected by criteria
weights and possible identify measures with stable final
ranking, or ones that are less sensitive to criteria weights
change.

2.7

Figure 29: Sensitivity Analysis

Save and exit

Finally, user can terminate the software at any time by pressing the key
in Excel
Program. The tool saves automatically every change the user makes, and all data will be
available next time the tool is opened.
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