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The Biores DSS in an online decision support tool for local and national authorities and 
investors, interested in investing in small-scale RES applications based on biogas from waste. 
The tool has the capacity to assess both technical and financial aspects, including the 
feasibility of such investments. It takes into account all the basic parameters that affect 
decision making for investing in plants recovering biogas from waste. The principal aim is to 
assist potential investors to assess the existing situation, identify non-technical barriers that 
are present in each case and evaluate the feasibility and viability of potential investments.  

The tool takes into account six possible sources of feedstock, namely: 

1. Municipal Solid Waste (MSW) 
2. Animal Waste 
3. Agricultural Waste 
4. Industry Waste 
5. Sewage Sludge 
6. Septage Waste 

 

Five main investment options are considered, namely; 

�  Option 1: Upgrade an already existing Anaerobic Digestion biogas plant  
�  Option 2: Establish a new Anaerobic Digestion biogas plant  
�  Option 3: Establish  a new Anaerobic Digestion biogas plant next to an existing 

landfill  
�  Option 4: Establish a new biogas recovery unit next to an existing Landfill 
�  Option 5: Establish a new Anaerobic Digestion biogas plant next to an existing 

wastewater treatment plant 
 

 ��!������������

���  "#��
�����
	��#�
On the left hand-side of each page the user has the option to CREATE a new scenario, load a 
previously SAVED scenario, or SAVE an already created scenario.  

A scenario is a collection of the data the user enters into the Input Wizard of the DSS tool 
(e.g. throughout the navigation of the several input steps of the Wizard), while he/she is 
describing their particular investment and plant infrastructure use-case; and defining its 
various data elements (e.g. “project location”, “year of investment”, “feedstock composition”, 
etc).  

Scenarios are SAVED in the DSS tool’s central database to allow subsequent reload and later 
reuse (e.g. to re-execute a use case by modifying certain elements only). When a scenario is 
re-LOADED, the tool automatically fills in all input fields with the data originally specified.  
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The user can easily use the DSS tool without making use of the scenario-related facilities. The 
use of scenarios is useful ONLY to frequent users who want to store and re-process their data.  

���  �����������	
�������
�����
��
The user should type-in a unique name for thier scenario (it is advisable to restrict to 80 
characters long) and press the CREATE button. If the name is not unique, they’ll get an error 
message. In that case, they should try using another name for their scenario.  

ATTENTION: always create a new scenario in the beginning of your online session with the 
tool. The reason is that, you’ll be redirected to the very fist page (i.e. “Situation Analysis”) 
and you’ll loose any data you’ve currently input (e.g. if you’ve gone through several steps in 
the Input Wizard).  

���  ������������
��
������
�����
��
The user should type-in the name of a scenario they’ve already SAVEd into the tool’s 
database and press the LOAD button. If the name specified matches the name of a SAVEd 
scenario in the database, then they’ll be automatically redirected to the 1st Input Wizard step. 
All data they’ve specified in their SAVEd scenario will be automatically re-loaded and 
displayed on the appropriate sections of the Input Wizard.  

ATTENTION: you won’t be able to LOAD a scenario that you’ve only CREATEd, without 
having it SAVEd into the database.  

���  ����������
������
�����
��
They user should press the SAVE button to store the data of their last CREATEd scenario in 
the tool’s database.  

ATTENTION: You can only SAVE a scenario that a) you have already CREATEd (only the 
last CREATEd scenario will be taken into account), b) and you have already finished the 
description of the Current Situation and you have specified AT LEAST ONE INPUT 
ELEMENT IN THE INPUT WIZARD steps.  
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Important notes for the user:  

�  Always CREATE a scenario in the beginning of your interaction (e.g. in the 
“Situation Analysis” page). If you do it later on (e.g. during the specification of the 
non-technical barriers) the tool will redirect you to the first page (i.e. “Situation 
Analysis”) and you’ll eventually loose any data you’ve input during your current 
session with the tool!  

�  Always SAVE a scenario you have CREATEd. This is the only way to SAVE your 
use-case data in the database. Bear in mind that the tool does not press the SAVE 
button automatically on your behalf!  

�  The tool does not store any values you have specified in the “Non-Technical Barriers: 
Specification” and the “MCDA Criteria: Assign Weights” sections. 

 

���  $���	
��%

���
&����
On every page within the DSS there are two images at the bottom of the page: 

 Print : This will open the print dialogue box of the user’s browser and allow the user to 
print the complete page. 

 Contact Us: this will open a new email message already filled with the correct email 
address so as to allow the user to contact the site administrators. 

Additionally, on the left of the screen are links to steps in the DSS process that have been 
undertaken. These links allow users to quickly return to a previous step. 

The central panel within the page is for users to fill in data in dynamic forms. 

 

���  ����
�����'�
�&#�#�
The first step in the interactive process is the Definition of the Current Situation. The user will 
be prompted to answer a set of dynamically formulated questions related to the definition of 
the current situation; all questions should be answered on this page. 
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Figure 1: Situation analysis input form 

���  ����������������������������� ��
If there is an existing Anaerobic Digester plant at your site select the “yes” radio button, 
otherwise choose “no”. 

���  �������������������������	������
If there is an existing Landfill at your site select the “yes” radio button, otherwise choose 
“no”. 

���  ������������
��	
��������������������
��
�������	�� ����
If there is space for a new Anaerobic Digester plant next to your Landfill select the “yes” 
radio button, otherwise choose “no”. Remember that the space required for an Anaerobic 
Digester depends upon the amount of waste the plant is intending to service: 

�  Small capacity plants: 3000 m2 average 
�  Medium capacity plants: 6500 m2 average 
�  Big capacity plants: 15000 m2 average 

 
To calculate the space required for an anaerobic digestion plant with specific capacity, one 
could use the equations below:  

Capacity <5000tn 5000 – 20000tn >20000tn 
Anaerobic digestion plants 0.65 m2 per tone 0.5 m2 per tone 0.45 m2 per tone 
 
For example: For a plant that treats 15000tn of waste per year the space required is: 
 
15000 * 0.5 = 7500m2 
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���  ����������������������� ����
This question will appear only if there is no Anaerobic Digester plant at your site. In this case, 
if there is an existing Waste Water Treatment Plant at your site select the “yes” radio button, 
otherwise choose “no”. 

��(  ������������
��	
��������������������
��
����� ����
This question will appear only if there is no Anaerobic Digester plant at your site but there is 
a Waste Water Treatment Plant. If there is space for an Anaerobic Digester plant next to your 
Waste Water Treatment Plant select the “yes” radio button, otherwise choose “no”. See above 
for guidelines for assessing whether sufficient space is available. 

��)  ������������
��	
���������������
���������������
This question will appear only if there is no Anaerobic Digester plant and no Waste Water 
Treatment plant at your site. If there is space for a new Anaerobic Digester plant somewhere 
else on your site select the “yes” radio button, otherwise choose “no”. See above for 
guidelines for assessing this. 

���  ����������!"���#�$���
��
Once all the appropriate selections have been made press the button marked “Next” to 
continue to the input wizard for a detailed input of data related to the expected investment 
project. 

 

���  ��%���*�+
	��
The input wizard is designed to collect specific information concerning the planned 
investment project. Those elements which are mandatory (i.e. always need to be filled in) are 
signified by a red asterisk (* ). If at any point you decide that you would like to amend the 
information you input during the previous step, press the button at the bottom of the page 
marked “Back step”.  

���  %�������������
Give general information about your expected project by answering the following questions.  
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Figure 2: General information input form 
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�����  �����	
���	

�����
Write the name of the location of the project in the text box. 

�����  ����
���
Choose the country in which the project is located from the drop-down list. 

�����  ���	��	�����	����������
�
�
�������
Indicate whether you plan to use Euros or another currency in you project. If you expect to 
use another currency please specify the following: 

�������  ���������������������

�����������
��������
������� ���
��

Give a 3 letter abbreviation for the currency you want to use; for example, “GBP” for British 
pounds, “NOK” for Norwegian Kroner, or “USD” for US dollars.  

�������  ����������������
����������������
��������
�������� ���
 ��

Give the exchange value of one unit of the currency you have specified, in Euros. In other 
words, the number of Euros corresponding to 1 unit of your currency, e.g. 0.134 for DKK, or 
1.14 for GBP. 

�����  ����	��
���������
�
�������

���� �!	
��

!�
�"�
Give the amount of solid waste generated by the Municipality in kilogram per person per day. 

����#  $�
���%�&�'��
(��
�
Give the year the investment is expected to be undertaken. 

����)  &�'��
(��
�*�%�
�(��
How many years do you expect your investment project to last? Usually, investments of this 
type have at least 15 to 20 years lifetime horizon. However, notice that the lifetime varies 
according to the nature of the investments and although the physical assets may last 
significantly longer than lifetime, it is not generally efficient to attempt forecasting over 
longer periods. 

����+  ���(
���
������

����
Give the resident population who stay on the island permanently (all year round). 

����,  -���
���
����
���
�������

����
Give the average number of visitors (non-permanent residents and tourists) per year. 

����.  -'��
�����(/����%��
�����
���
��'���
���!
�����
���
 
�����
������
���
Give the average number of days seasonal visitors stay on the island. 

�����0  �������
��	�(


����%�
	
��������
����0���"�
Give the percentage (presented as a decimal between 0 and 1, e.g.0.25 for 25%) of organic 
matter within the Municipal Solid Waste. 
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������  ���
��%��
���
��/��/����
�%���
���������
�
�������	� !( � "�
Give the average cost of land (per m2) in the area you expect to implement the investment 
project. 

������  1����	��
��������	�!�
"�%���%����
�	 �
�
�����


��� ����������2�(
������
	�"�
Give the cost per litre you presently pay for fuel for vehicles which transport feedstock such 
as Municipal Solid Waste, manure, other agricultural waste etc. 

������  1���� 3���� �4���2� ���	��

��� �%� 
��� 1����� 4���� 5���� %� �� 
�
�����


���2� ��

���2�
�
	�"�

In this section describe the present fuel sources used within your locality and the proportion 
of the overall total fuel used provided by them. The fuel types specified include: Propane, 
Coal, Renewable Energy sources, Natural Gas, Diesel, and Gasoline (Petrol). For each of 
these fuel categories, if the fuel is used, select the “yes” radio button and add the percentage 
of the overall fuel requirements of the area that is met with this specific fuel. If the fuel type is 
not used, select the “No” radio button. The sum of the values given here cannot be over 10 but 
could be below this figure if other fuels are in use, but are not listed. 

������  -'��
���6��������
�������
�����7(��������������	�"�
Provide an estimate of the average gross monthly salary of employees in the area where the 
investment project will be undertaken. 

���  ���������������
�	����
��
Describe the finances of the project by answering these questions. 

 

Figure 3: Financing input form 

�����  &�'��
(��
��
��

�����
���/�����
Give the amount of subsidy available for the project in terms of the percentage of the initial 
investment cost. Financial support mechanisms (or instruments or incentives) for renewable 
energy projects often include governmental instruments grouped into price-support schemes, 
and compensation schemes. The latter comprise a number of instruments. One usual 
instrument amounts to a certain percentage of the total initial investment cost. 

�����  &�'��
(��
�8��	���
�%
	
���������	���
��

��
Give the discount rate (percentage) which is the rate at which future values are discounted to 
the present. Usually considered roughly equal to the opportunity cost of capital. The % 
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discount rate will normally be chosen on the basis of prevailing % risk-free interest rates, for 
example the (annualized) 3-month EURIBOR rate or the (annualized) 10 years Government 
bond yield, or on the basis of the minimum desired rate of return for the project. 

�����  7�
�(

��-'��
���&�%�

�����

���'���
�����%�
�(��� %�
���&�'��
(��
�
Give an estimated average annual inflation rate applicable over the project lifetime. If this is 
difficult to be determined, use the average annual inflation rate over the last 5 years. Take into 
consideration the possibility of (either downward or upward) sloping trends in inflation rates. 

�����  3
9��

��������%�
��
Give the (percentage) tax rate on profits applicable to the country where the investment takes 
place and suitable to your corporate status. 

Once you have input all the relevant information, press the “Next Step” button.  

 

���  ����	������������������
If you have an existing landfill at the location, describe it by answering these questions. 
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Figure 4: Landfill related information input form 

�����  ���(
���
������

�������'���/���
��%����
Give the percentage of the permanent population served by your landfill. 

�����  $�
���
��%�����������
State the year the landfill opened. 

�����  *
�
���
���
��%���������
State the year the landfill closed or is expected to close. 

�����  *
��%�������%
	��
��
��( � "�
State the surface area of the landfill in m2. 

����#  *
��%����
'��
��������
�
State the average height of the landfill in metres. 
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����)  �&��
�����
���9��
�����
��%�����
����	�'�������
�(��
If there is an existing Biogas collection system serving the landfill at your site (and therefore 
no investment with be required to create one) select the “yes” radio button, otherwise choose 
“no”. 

If the “No” button is selected the following question becomes visible: 

����!��  "����
�

��������#�	����������
���
�
�$�

There are two types of gas recovery system available to choose, one or more of them should 
be chosen depending on the collection system to be implemented as part of the project 
investment. The choices are the “Horizontal Trenches” and “Extraction Wells” (or both). 

Extraction Wells 

 

Figure 5: A typical recovery system using vertical gas extraction wells 

Vertical gas extraction wells are installed after the landfill or portions of the landfill have 
been completed (e.g. corresponding cells have been filled up and closed). 

Horizontal Trench 

 

Figure 6: A typical recovery system using horizontal trenches 

Horizontal trenches are installed after two or more lifts have been completed. 
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How much area (give this in m2) next to the landfill and suitable for use during the project 
lifecycle is available for purchase? If this is left empty, or is too low for the required project, a 
minimum required space relevant to the other choices previously made will be used in 
calculations, if it is higher the higher value will be used. This question will be visible only if 
the question –“Is there space for an AD plant next to your Landfill?” on the “Situation 
Analysis” page was answered “yes”. 

Remember that the space required for an Anaerobic Digester depends upon the amount of 
waste the plant is intending to service: 

�  Small capacity plants: 3000 m2 average 
�  Medium capacity plants: 6500 m2 average 
�  Big capacity plants: 15000 m2 average 

 
To calculate the space required for an anaerobic digestion plant with specific capacity, one 
could use the equations below:  

Capacity <5000tn 5000 – 20000tn >20000tn 
Anaerobic digestion plants 0.65 m2 per tone 0.5 m2 per tone 0.45 m2 per tone 
 
For example: For a plant that treats 15000tn of waste per year the space required is: 
 
15000 * 0.5 = 7500m2 
 

����,  -��
�
��/��/����
���(������������( � "�
How much area (give this in m2), not next to the landfill but suitable for use during the project 
lifecycle is available for purchase? If this is left empty, or is too low for the required project, a 
minimum required space relevant to the other choices previously made will be used in 
calculations, if it is higher the higher value will be used. This question will be visible only if 
the question - “Is there space for an AD plant somewhere else?” on the “Situation Analysis” 
page was answered “yes”. See above for guidelines for assessing whether sufficient space is 
available. 

����.  -��
�
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How much area (give this in m2) next to the Waste Water Treatment Plant and suitable for use 
during the project lifecycle is available for purchase? If this is left empty, or is too low for the 
required project, a minimum required space relevant to the other choices previously made will 
be used in calculations, if it is higher the higher value will be used. This will only be available 
if the question 2.5-“Is there space for an AD plant next to your WWTP?” on the “Situation 
Analysis” page was answered “yes”. See above for guidelines for assessing whether sufficient 
space is available. 

�����0  ������������ ��
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�����8����
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If you would like further treatment for compost production to be applied to digestate select 
the “yes” radio button, otherwise choose the “No” radio button. In the case that “yes” is 
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selected, you will need to add the price you expect to sell the resulting compost for in terms of 
a price per tonne. 

���  &�����

'�

��
����
��
Describe the composition of the feedstock to be used by answering these questions. 

  

Figure 7: Feedstock composition input form 

�����  ����
If the feedstock is expected to contain Municipal Solid Waste select the “yes” radio button, 
otherwise choose “no”. 

�����  �
�����
If the feedstock is expected to contain manure select the “yes” radio button, otherwise choose 
“no”. 

�����  -���	��
��
��
If the feedstock is expected to contain other agricultural waste select the “yes” radio button, 
otherwise choose “no”. 

�����  ���
����������
If the feedstock is expected to contain sewage sludge select the “yes” radio button, otherwise 
choose “no”. 

����#  &����
��
��
If the feedstock is expected to contain industrial waste select the “yes” radio button, otherwise 
choose “no”. 
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If the feedstock is expected to contain septage waste (from septic tanks) select the “yes” radio 
button, otherwise choose “no”. 

��(  (�����	
�����
��
This information will only be collected if the feedstock contains Municipal Solid Waste. 

  

Figure 8: Municipal Solid Waste information input form 

��#��  �������
�
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What percentage of the Municipal Solid Waste is expected to be used? 

��#��  ��

������/��
������
�

����(�
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Choose the appropriate radio button depending on whether the waste will be separated at 
source or whether a mechanical separation process will need to be implemented. 

��#��  ;���	���<���
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Estimate how many vehicle hours are required per day to transport the Municipal Solid Waste 
to the biogas processing plant? 

��#��  ;���	����������������%���
�������
�
�����


����
The average horse power rating for the vehicles used to transport the Municipal Solid Waste 
to the biogas processing plant. 

��)  (��������	
�����
��
This information will only be collected if the feedstock contains manure. 
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Figure 9: Manure information input form 

��)��  -��(
��3����
���-��(
�������
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Select which type(s) of animal manure are expected to be included in the feedstock and 
estimate the animal population that will be supplying the manure for each type. There are 4 
categories available: buffalo, chickens (and other birds), cattle and pig. 

For each type of manure expected to be included, select the “yes” radio button and give an 
estimated population of animals. If that specific type of manure is not expected to be included 
select the “no” radio button. 
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Estimate how many vehicle hours are required per day to transport the manure to the biogas 
processing plant. 

��)��  ;���	����������������%���
���(
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����
Estimate the average horse power rating for the vehicles used to transport the manure to the 
biogas processing plant. 

���  ����
����������������	
�����
��
This information will only be collected if the feedstock contains agricultural waste. 
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Figure 10: Agricultural waste information input for m 

��+��  �����3����
���	��
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Select which type(s) of crops will comprise the agricultural waste expected to be included in 
the feedstock and estimate the area of land (in units of 10000 m2) that will produce this waste. 
There are 11 categories of crops available: Alfalfa, Maize, Clover, Grass, Jerusalem 
artichoke, Barley, Forage beet, Potato, Marrow kale, Rape and Wheat. 

For each type of agricultural waste expected to be included, select the “yes” radio button and 
give an estimated population of animals. If the type of crop is not expected to be included 
select the “no” radio button. 
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Estimate how many vehicle hours are required per day to transport the agricultural waste 
(biomass) to the biogas processing plant. 

��+��  ;���	����������������%���
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����
Estimate the average horse power rating for the vehicles used to transport the agricultural 
waste to the biogas processing plant. 

��,  ����������������	
�����
��
This information will only be collected if the feedstock contains sewage sludge. 

  

Figure 11: Sewage sludge information input form 
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Give the capacity of the waste water treatment plant from which the sludge will be supplied in 
terms of the number of people the plant serves and for which sludge will be provided. 

��,��  ;���	���<���
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Estimate how many vehicle hours are required per day to transport the sewage sludge to the 
biogas processing plant. 

��,��  ;���	����������������%���
������
����������
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 ����
Estimate the average horse power rating for the vehicles used to transport the sewage sludge 
to the biogas processing plant. 

��-  �������������������	
�����
��
This information will only be collected if the feedstock contains industrial waste. 
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Figure 12: Industrial waste information input form 
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Select which type(s) of industrial waste are expected to be contained in the feedstock and 
estimate the amount of waste expected (tonnes per year). There are 4 categories available: 
Milk whey, Olive pomace, Fish remnants and Grape pomace. 

For each type of industrial waste expected to be included, select the “yes” radio button and 
give an estimated population of animals. If the type of industrial waste is not expected to be 
included select the “no” radio button. 
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Estimate how many vehicle hours are required per day to transport the industrial waste to the 
biogas processing plant. 
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����
Estimate the average horse power rating for the vehicles used to transport the industrial waste 
to the biogas processing plant. 

����  ����������	
�����
��
This information will only be collected if the feedstock contains Septage. 
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Figure 13: Septage information input form 
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Select which type(s) sewage are expected to be contained in the feedstock and estimate 
amount of waste expected (tonnes per year). There are 2 categories available: Septic tank and 
Pit latrine. 

For each type of sewage waste expected to be included, select the “yes” radio button and give 
an estimated amount in tonnes per year. If the type of industrial waste is not expected to be 
included select the “no” radio button. 

���0��  ;���	���<���
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Estimate how many vehicle hours are required per day to transport the septage to the biogas 
processing plant. 

���0��  ;���	����������������%���
������
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����
Estimate the average horse power rating for the vehicles used to transport the septage to the 
biogas processing plant. 

����  ���������������
�����	�����)�
����������
Describe the usage of the Biogas produced by the project by answering these questions: 
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Figure 14: Biogas final usage input form 

������  3�����%�%��
����
���
Describe the intended final use of the Biogas produced by choosing between “CHP” 
(Combined Heat and Power); “Electricity production” and “Gas upgrade” (i.e. will be 
enriched in a further process) by selecting the appropriate radio button. 

������  3�����%�
�	��������
Choose the type of technology envisaged for your project by selecting from the drop down list 
(by pressing the arrow button and selecting the appropriate technology). These will be 
dynamically assigned depending on the type of final usage. 

If the choice of final usage is “CHP” there 2 options available from the dropdown list, these 
are “Industrial” or “Microturbines”. If the final usage is “Electricity production” there are 3 
available choices; these are “Internal Combustion Engine”, “Turbines” and “Microturbines”. 
If the final usage choice is “Upgrade” there is only one available option (“Upgrade”) and this 
is chosen automatically. 

CHP related technologies 
 

�  Industrial: Industrial Combined heat and power (CHP) systems (also known as 
cogeneration) generate electricity (and/or mechanical energy) and thermal energy in a 
single, integrated system. The most efficient industrial CHP systems exceed 80% 
overall efficiency and are those that satisfy a large thermal demand while producing 
relatively less power.  

�  Microturbines: Microturbines have greater overall energy recovery efficiency from 
waste heat recovery, but they have an additional cost associated with the electricity 
generation component.  

 

EP related technologies 

�  Internal Combustion Engine: The internal combustion engine is an engine in which 
the biogas mixed with air is ignited in a combustion chamber. Internal combustion 
engines have low cost, high efficiency and reliability and it is the most common 
technology in such applications. Their disadvantages are related to concerns due to 
particulate matter buildup, the corrosion of engine parts and catalysts and the high 
NOx emissions.  
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�  Turbine: Gas turbines for biogas are as effective and efficient as the internal 
combustion engines, but they are more resistant and have lower NOx emissions and 
smaller size. Their cost is higher than the internal combustion engines.  

�  Microturbines: Microturbines have the highest efficiency, very low emission rate and 
small size. However, they have the highest capital cost. 

Once you are satisfied that you have input all the relevant information and are satisfied with 
your answers press the “Next Step” button.  

����  �����*�
For most cases the following elements will be included as a separate block. However, in the 
case of updating or replacing an existing Anaerobic Digester plant at your site, these elements 
will be part of the Input related to finance block outlined previously. 

  

Figure 15: Step 4 input form 

������  7��	
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Give the price which electricity produced by the biogas plant will be sold for, on a per 
kilowatt hour basis. 

������  3���(
��7�����������������	��
Give the price which thermal energy produced by the biogas plant will be sold for, on a per 
kilowatt hour basis. 

������  6
�������������	���������	�!( � "�
Give the price per m3 that upgraded gas produced by the upgraded biogas plant is expected to 
sell for. 

������  7�
�(
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Give the estimated gate fees that will be charged by the project on a per tonne basis. 
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This will only be available if the aim of the project is to replace or update and existing 
Anaerobic Digester Plant. 

 

Figure 16: Input relating to the an existing Anaerobic Digester Plant 
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Give a figure for the gas produced by the existing Anaerobic Digester plant in terms of m3 
produced per year. 

������  ��
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Give the operational cost for the existing Anaerobic Digester plant on the basis of Euros per 
year. 

������  ��
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Give the capacity of the Anaerobic Digester plant in tonnes per year. 

������  1����	��
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�����
What are the present transportation costs for transportation of feedstock to the Anaerobic 
Digester plant in any currency (Euros or other currency) per year. 

�����#  3�����%�%��
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�
�
Describe the final use of the Biogas produced by existing plant by choosing between “CHP” 
(Combined Heat and Power); “Electricity production” and “Gas upgrade” (i.e. it is enriched in 
a further process) by selecting the appropriate radio button.  

�����%��  &'��������
�����$�������#����() �

If the CHP radio button is selected give the nominal power of the generator. 
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A non-technical barrier (NTB) is a foreseeable hindrance in a project, that affects its 
implementation. It is due to human beings rather than objects or technologies.  

We differentiate between internal and external barriers, following a geographical criterion 
with island-specific barriers listed as internal and non-island-specific barriers listed as 
external.  

The specification of the non technical barriers (NTBs) affecting the project is done by 
selecting a relevant NTB and providing a number on a scale from 1-9 (1-slight effect, 9 great 
effect) describing the level to which the NTB is expected to affect the project implementation 
for a given option (see below for details on the various options). If you do not believe that a 
NTB applies to your situation for a given option leave it blank. It should be stated that a new 
NTB should only be added if it is not already covered by existing categories. 

���  �������" )��

�������
���
��
There are a number of different options which indicate the changes or activities to be 
undertaken throughout the investment project. In no case will all options be applicable to a 
given investment project. The possible options available are the following: 

�  Option 1: Upgrade existing anaerobic digestion biogas plant 
�  Option 2: Build and Anaerobic digestion biogas plant 
�  Option 3: Build an Anaerobic digestion biogas plant next to landfill 
�  Option 4: Build a Landfill biogas recovery plant 
�  Option 5: Build an Anaerobic digestion biogas plant next to wastewater treatment 

plant 
�  Option 6: Do NOT invest. 

���  �����������������������������
Notice that barriers are divided into internal and external following a geographical criterion 
with island-specific barriers listed as internal (for example local public acceptance barriers) 
and non-island-specific barriers listed as external (for example time-consuming licensing 
procedures due to central government inadequacies). The geographical criterion presumes that 
local barriers are more easily manageable than barriers instigated from outer sources. To 
get help on a specific barriers type click on the (?) sign. 
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Figure 17: NTB severity assignment form 

���  ���������
	�" )��
There are a wide range of NTBs but they have been formed into groups (to which you should 
ascribe an overall value). These sections are: 

�����  '�1���#�	
��2��0
		��	#���
Under this envelope term a large number of administrative barriers are included. For example, 
this could include there being too many agencies and authorities responsible or taking 
part in the authorization process (e.g. licensing, environmental assessments, 
installation permit, operation permit); or similar problems. 
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This group includes barriers stemming from existing regulations (either local regulation for 
internal barriers or national regulations for external barriers).  

Examples include:  

�  the existing regulatory framework does not provide incentives to deliver industrial 
waste to a biogas plant;  

�  the existing regulatory framework does not provide incentives to deliver agricultural 
waste to a biogas plant (including manure and other animal waste products);  

�  the existing regulatory framework does not provide incentives to exploit sewage 
treatment waste in biogas production;  

�  the existing regulatory framework does not provide adequate incentives for landfill 
biogas recovery; etc. 

�����  �����1�����.	
#�	����	��0
		��	#���
These refer to barriers caused by the infrastructural and economic environment in which the 
investment project will be undertaken. Examples of this type of barriers includes: 

�  difficulty distributing heat produced;  

�  restrictions and/or uncertainties in the supply of waste (any type);  

�  biogas distribution network and storage capacity is limited;  

�  the plant will have a negative impact on tourism;  

�  serious land limitations for this type of investment (limited available land or next to 
tourism industry facilities or other);  

�����  3��
���
�� 
		��	#��
This refers to difficulties in financing the project and includes barriers such as: 

�  finance availability through investors is limited (local investment scheme will not be 
supported);  

�  difficulty obtaining financial support for items such as: operational costs, 
maintenance costs, creation of a consumer service office;  

�  etc. 

����(  4	������1
	5��#�6�1%��������!�#5�%�	��%�����0
		��	 #���
This refers to difficulty in getting people (investors, decision makers etc.) to understand the 
advantages of the project because of a variety of perceptions including: 

�  they believe that they already have technologies for treating municipal and industrial 
waste that can compete with biogas;  

�  they already have low cost commercial fertilizers;  

�  local entrepreneurs consider this type of biogas plant as a high risk investment;  
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�  other biomass fuels (such as ethanol) that compete with biogas and its digestate are 
available (if heat option is applicable);   

�  energy crops, not intended for biogas, can be grown with a higher profitability than 
biogas crops;  

�  etc. 

����)  4�0����'���%�
������
This category of NTBs covers barriers such as: 

�  a lack of information and awareness regarding biogas plants among the 
general public;  

�  a lack of social acceptance and local participation towards implementation of 
renewable energy projects;   

�  farmers have only limited knowledge about the agricultural by-products from 
biogas production;  

�  local/regional authorities or other public bodies will oppose to this type of 
biogas investment; etc. 
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Figure 18: New NTB specification form 

If you feel that the NTB categories are no representative of the NTBs you face, a new NTB 
can be added by choosing the “yes” radio button and entering a name for the NTB in the box.  

 

Following this, values can be added to describe the impact of your new NTB on a per option 
basis for internal or external aspects by giving a value of 1-9. 

 

(��  '##�
��*��
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The MCDA decision making process implemented within the DSS relies on weightings to 
understand what is viewed as positive by the user and which elements are more positive than 
others.  

For each of the criterion,  a number between 0-100 needs to be added in the provided box to 
emphasise the importance given to a particular criteria; for example a score of 0 would mean 
that criteria was not a factor in your decision making scheme; while a score of 100 would 
mean that the criterion was of absolute importance (Note: weights do not have to add-up to 
100). 

 There are two sets of criteria both of which will be assessed together. 
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Figure 19: Criteria weighting assignment form 

Below is a description of the criteria assessed by the system. Once all criteria have been 
ascribed a weighting press the “proceed” button and wait. 

#����  7	���(�	����
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�
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Note: Internal calculations in all economic criteria use a compound interest rate in 
discounting form. 

%������  *�
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The NPV is one of the most popular investment criteria showing the Net Present Value of the 
investment under the assumption that the investment lasted for twenty years (or based on the 
investment lifetime). The NPV is the sum of all discounted (using the discount rate) net cash 
flows generated by the project across the investment lifetime minus the initial investment 
cost. 

%������  ,�
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�����-�
�����,-- �

IRR is the discount rate at which the net present value of the project would be zero. IRR is the 
preferred criterion in the majority of investment projects and works in collaboration with 
NPV. The merits of IRR lie in the facts that it is more objective and univocal than NPV. It 
gives an estimation of the cost of capital which can be sustained by the project to just break 
even over the project’s life. If the actual cost of capital is less than the IRR, the project has the 
potential to make a profit in real terms. Thus, its value demonstrates the total rate of return 
achieved by the project. This rate can be compared to return rates from alternative investment 
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opportunities. The reference comparison rate would be the discount rate chosen for the NPV 
analysis. It is evident that the no investment option produces an IRR that equals the discount 
factor. 

%������  ��
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The PP (payback period) is the amount of time until costs have been reimbursed and is 
normally important for those utilising 3rd party funding. PP may be particularly suitable as an 
investment criterion when the perceived amount of risk and uncertainty associated with a 
project is high and the emphasis is on recovering total capital expenditures as quickly as 
possible. The PP provides an assessment of a project’s economic feasibility. An investment is 
considered feasible or viable if the estimated payback period satisfies the investor’s expected 
reimbursement time period. The no investment option has zero payback period since this 
option has zero net present value. 
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Investment (capital) cost (the necessary upfront capital) reflects one of the most commonly 
cited financial barriers, namely the high start up investment costs and the subsequent inability 
to raise funding. Given that the DSS targets the largest possible set of stakeholders and 
potential investors, we chose to measure this criterion in absolute terms (in €) as for example, 
an amount of 1,000,000 can be considered large for a local community association of 
investors while it can be considered easy to cope with for a specialized investment 
company.Internal Barriers 

If the limitation of internal barriers (identified on a previous screen), are viewed as being of 
high importance in your choice of options this should be given a high weighting. 

%�����% �/
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If the limitation of external barriers (identified in a previous screen), are viewed as being of a 
high importance in your choice of options, this should be given a high weighting. 
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If the reduction of Greenhouse gases is a high priority for your investment project, this 
category should be given a high weighting. Biogas typically has methane concentrations 
around 50%. 1 tonne of CH4 has the same environmental impact as 21 tonnes of CO2. Due to 
the alternative biogas management, the CH4 released in the air due to MSW and other bio 
waste decomposition is reduced. 

%������  1����������������	��

If the reduction of Fossil fuel usage is a high priority for your organisation, this category 
should be given a high weighting. There are a number of problems associated with fossil 
fuels, most of which stem from the by-products created when they are burned to create 
energy. Biogas can be burned or utilized to fuel engines, thus by the substitution of fossil 
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fuels CO2 emissions are avoided. In addition to their environmental problems, fossil fuel 
dependence is also costly to everyday citizens, as money is sent out of the domestic economy. 
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If you view the reduction of use of chemical fertilizers as a high priority, a high weighting 
should be given to this criteria. The most important advantage of organic fertilizer is its 
participation in the natural nutrient cycle, while inorganic fertilizers are additional to it. 
Surplus, using compost as fertilizer minimizes the environmental impact of companies which 
produces fertilizers and the energy demand for it. 
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If the reduction of odour or the improvement of sanitation within the investment project 
locality is a high priority, a high weighting should be given to this criteria.  
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If an aim of the project is to create employment give this a high weighting. The construction 
and operation of a biogas plants generates both part-time and full-time jobs. Notice that both 
quantitative and qualitative impacts could be taken into account. For example the number of 
jobs created in the island can be as important as the jobs’ continuity. The latter depends 
highly on the type of project considered. Local employment creation in the operation & 
maintenance stage is more permanent and the case of biogas has particular advantages since 
resources have to be supplied in order to be transformed into a primary energy source. The 
production, processing and transport of biomass are likely to have substantial employment 
effects. For parsimony reasons we suggest the use of the number of permanent jobs created. 

%�����!  ����	
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If an aim of the project is to improve the energy coverage (i.e. the energy needs of the Island 
that can be covered), give this a high weighting. It provides a measure (a) of real production 
and (b) of the investment decision capacity as well as (c) a relative reference guide with 
respect to existing environmental policy targets. 

)��  4�	.�	1
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The performance matrix gives a numerical representation of the scores identified on a per 
option basis, for each criterion presented on the weightings page. Most are calculated using 
figures input by you and non-variable values held in the system data store. There are some 
exceptions to this rule (see the explanations below). In addition, for each criterion the 
weighting given is shown and will be used during the final comparison of options to calculate 
a final decision of which option is preferable. Below is a brief explanation of the context of 
each score. 
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Figure 20: Table presenting the performance score related to economic criteria and NTBs 

!������  *�+�

The NPV is presented as a numerical estimation of the Net Present Value in the currency of 
your choice. This is calculated using a combination of input data and non-variable data. 

!������  ,--�

The IRR shows the Internal Rate of Return as a percentage. This is calculated using a 
combination of input data and non-variable data. 

!������  ���

The PP (payback period) is shown in years up until the number of years specified previously 
as the “Investment lifetime”. If the PP extends beyond this, it will be represented as being 
greater than the Investment lifetime, rather than a given value. For example, if the investment 
lifetime is 15 years and the PP is 17 years it will be represented simply as “>15”. This is 
calculated using a combination of input data and non-variable data. 
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The Investment cost is the estimated cost in your chosen currency of the initial investment. 
This is calculated using a combination of input data and non-variable data.  

!�����%  ,�
������0��������

This is an average score for the internal barriers input by you and consequently can never go 
above 9. 
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This is an average score for the external barriers input by you and consequently can never go 
above 9. 
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Figure 21: Table presenting the performance score related to social criteria 
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The improvement of odour reduction and sanitation is based on stored data related to the 
technology chosen and the characteristics of the site you specified. The score will always be a 
whole number between 0 and 10.  

!������  *�$�������*�#�4����

This is an estimation of the employment growth expected and is based on stored data related 
to the technology chosen and the characteristics of the site you specified, the number is 
representative of the number of new workers employed as a result of the project. 
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The energy coverage score is the percentage of the locality’s overall energy requirements that 
would be provided for by the implementation of the project. The score is based on the 
technology choices made and the installation characteristics. 
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Figure 22: Table presenting the performance score related to environmental criteria 
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The GHG (Greenhouse Gases) Emission reduction score is in 1000 m3per year. The score is 
based on the technology choices made and the installation characteristics. 
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The Fossil fuel savings score is in tonnes per year and shows the estimated reduction per year 
of the use of Fossil fuels in the project locality as a result of the project implementation. The 
score is based on the technology choices made and the installation characteristics. 
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This score shows, in terms of tonnes per year, the reduction of use of chemical fertilizers in 
the catchment area of the project as a result of increased availability of fertilizer from the 
project plant. 

Finally to assess the scores via the MCDA and see the final decision as to which is the best 
option for the user given the weighting input previously, press the “View Overall Results” 
button, which will then take you to the final analysis. 

���  8��*�	�#���#�
This page shows the final analysis of the comparative scores of the various options, based on 
the scores shown on the previous page and the weightings given for each criteria. 

 

Figure 23: MCDA final decision results graph 
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At the top of the screen is a graph showing the comparative weighted score for each option 
applied. It should be noted that these are not comparisons of quantitative scores (such as those 
shown on the previous page) because the MCDA process compares options in terms of 
weightings. The scores shown are preference and therefore 0 can be seen as the line of 
indifference (and the median), while the sum of all negative values equals the sum of all 
positive values. As can be seen from example chart shown, the minus scores are below the 
mean of the overall scores and the degree between the scores therefore indicates their 
favourability or lack of it. 

There is a link for viewing the graph in a larger form via a pop-up window; this can be 
activated by clicking the word “normal” in the sentence at the top of the page. 

 

Figure 24: MCDA results numerical representation 

Following the graph is a table showing the numerical scores for each of the applicable 
options, this has the same information as the chart. 

Below the scores is a presentation of the criteria scores for the option which was found to be 
preferable.  

 

Figure 25: Selected criteria scores for the preferred option. 

This is a subset of the results included on the performance matrix page but the results shown 
are restricted to the scores for Net Present Value; Investment Cost; Payback Period, External 
Non-Technical Barriers, Internal Non-Technical Barriers and Biogas produced. 



 

Title: D71 - DSS Training Material (EN) Page number: 41 from 41 

Project: BIORES Availability: public Status: Final Version: 1 
Prepared by: P. Hampson Reviewed by: P. Raxis Date: 30/04/2010 

 

PH0012_BioRES DSS manaual.doc 

In the last section there is a “what if” analysis of how a change in the selected energy usage 
and technology type would have affected the projected overall implementation cost and 
expected income derived. These are represented in terms of the percentage difference between 
the selected choice of the preferred option and the various alternative pairs (usage 
type/technology). 

 

 

Figure 26: What if projections for the preferred option 

 


